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THE FIFTY-FIRST CONVENTION OF THE ASSOCIATION OF LAND- 
GRANT COLLEGES AND UNIVERSITIES 

The distinguishing feature of the 1937 convention, held in Wash¬ 
ington, D. C., from November 14 (o 17, was the special anniversary 
program. This program, jointly sponsored and formulated by the 
association and the Federal Department of Agriculture, centered 
around three major congressional enactments. These were, in chron¬ 
ological order, the act of May 15,1862, establishing the Depai-tment; 
the original Morrill .\ct of July 2, 1862, creating the land-grant 
institutions; and the Hatch xVct of March 2,1887, providing hederal 
aid for State e.xperiinent stations. 

The anniversaries thereby resulting were effectively commemorated 
in exercises which recalled the history and development of the land- 
grant institutions and the Department and paid special tribute to 
three presidents of the United States who had meant much to agri¬ 
culture and education—George Washington, Thomas JclTerson, and 
Abraham Lincoln. At a pilgrimage to Mount Vernon a wreath was 
laid at the tomb of Washington, and commemorative exercises ensued 
at which the eulogiums of the association and the Department, ex¬ 
pressed by the president and the Assistant Secretary of Agriculture, 
respectively, were followed by an address on behalf of the Nation, 
read by Secretary Henry A. Wallace for President Franklin D. 
Koosevelt, wlio was prevented by illness from a contemplated attend¬ 
ance in person. This address emphasized Washington’s interest in 
agriculture and his many contributions to an improved farm pracr 
tice, seeking to gain from his attitude an insight into policies appro¬ 
priate under existing conditions. Jefferson was honored in a similar 
pilgrimage to Monticello. Here President J. A. Burruss of Virginia 
portrayed Jefferson as the prophet of democracy in education and 
research as subsequently exemplified in the land-grant institution^, 
and Secretary Wallace as the speaker of the day declared that “it 
was Jefferson, more than any man of his time, who foresaw the fruit¬ 
fulness of the application of science to agriculture [and] the need* 
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of a democratized education.’’ A wreath-laying” cei’emony at the 
Lihcohi Memorial, participated in by representatives of the associa¬ 
tion, the Department, and the national farm organizations, was sup¬ 
plemented by an address before the convention by Under Secretary of 
Agriculture Milburn Lincoln Wilson on Lincoln, signer of the acts 
of 1862. 

Another special event was the pioneers’ program on the evening 
preceding the convention, at which over 200 staff members of over 
35 years’ service were guests of honor. Dean J. L. Hills of Vermont 
presided, and reminiscent and appreciative addresses were made by 
liim and by Eugene Davenport, dean emeritus of the College of Agri¬ 
culture and director of the agricultural experiment station of the 
University of Illinois, whose topic was Serving Agriculture 'Na¬ 
tionally; Bradford Knapp, president of the Texas Technological Col¬ 
lege, wlio presented a paper entitled Tribute to the Men of Agri¬ 
culture; Dr. A. F. Woods, director of tlie graduate school of the 
IJ. S. Department of Agriculture, who dealt with Pioneering in the 
Land-Grant Colleges and in the U. S. Department of Agriculture; 
and Dr. J. li. Mohler, Chief of the Bureau of Animal Industry of 
the Department, who discussed Scientific Pioneering in the Livestock 
Industry. 

The general sessions were opened with a presidential address look¬ 
ing to both the past and the future by President Alfred Atkinson of 
Arizona. Tributes followed on the personality and services of Sen¬ 
ator Justin S. Morrill of Vermont by Di'an Hills and by one of 
his own kinsmen, Mr, Elmer E. Morrill of Fulton, New York. A 
similar appraisal was subsequently presented for Jonathan Turner 
by Dean H. W, Mumford of Illinois, for Thomas G. Clemson by 
President E. W. Sikes of South Carolina, and for Col. William H, 
Hatch by Dean F. B. Mumford of Missouri. 

Still further opportunity for retrospect was afforded in the single 
joint session of the section of agriculture. Here Dean Davenport 
discussed the early days in An Adventure in Education, former 
Dean and Director H. J. Patterson of Maryland Trends in Agri¬ 
cultural Eesearch, and Dean Hills Looking Backward and For¬ 
ward. There was also much of reminiscence at the first of the 
three sessions of the subsection of experiment station work, which 
dealt entirely with the Hatch Act. The 50 years of experience were 
revieweji by Director S. B. Doten of Nevada; Director S. W. Fletcher 
of Pennsylvania presented an epitome of the major research achieve¬ 
ments; and Mr. R. W. Trullinger of the Office of Experiment Sta¬ 
tions contributed an interpretation of the policies and procedure 
involved. 

Advant^e was also taken of the occasion by Epsilon Sigma Phi, 
Wtional honorary extension fraternity, to dedicate the Wilson and 
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Knapp Memorial Arches joining the Administration and South 
Buildings of the Department. The dedication address, mainly de¬ 
scriptive of the work and influence of former Secretary James Wilson 
and Dr, Seaman A. Knapp, was given by Hon. A. F. Lever, inti¬ 
mately associated with the passage of the Smith-Lever Extension 
Act of 1914. At the close of this address, memorial tablets erected 
by the fraternity were unveiled. 

Still another phase of the celebration took the novel form of a 
Rural Arts Exhibition in the patio of the Department’s administra¬ 
tion building. This exhibit, conforming precisely to its catalog defi¬ 
nition of art as simply “doing well something that needs to be done,” 
and in charge of Mr. Allan Eaton of the Russell Sage Foundation, 
was a unique collection of some of the best handiwork of country 
craftsmen, generally utilizing native materials. 

The injection of this comprehensive anniversary observance inevi¬ 
tably complicated and extended the convention program, the Monti- 
cello excursion alone occupying an entire day. Skillful planning and 
adjustment, however, resulted in surprisingly little interference with 
the normal routine. The preconvention evening session and the 
utilization of the afternoon of the closing day and of the midday 
hours on others were the principal innovations. Interest in the pro¬ 
longed programs Avas w’ell-sustained among the appi’oxiinately 500 
delegates and visitors in attendance, and active discussion was the 
rule to the extent that time was available. 

A curtailment of the number of general sessions restricted the 
opportunity for speakers from outside the association’s membership, 
but the Secretary of Agriculture and the president of the Americavn 
Home Economics Association were among the participants. Other 
representatives of the Department from the Office of the Secretary, 
tlie Office of Experiment Stations, the Office of Cooperative Exten¬ 
sion Work, the Agricultural Adjustment Administration, the Soil 
Conservation Service, the Farm Security Administration, and the 
Bureau of Agricultural Economics, as well as speakers from the Office 
of Education of the Interior Department and the American Council 
on Education, appeared elsewhere on the program. 

The ground covered in the section programs Avas nearly as wide 
in range as usual. The section on home economics dealt with the 
outlook for that subject in the land-grant institutions; the interrela¬ 
tions, problems, and opportunities of home economics extension; re¬ 
search in home economics; and the relation of home economics to 
progressive developments in the field of education. In engineering, 
the comparative cost of engineering education in the land-grant and 
other institutions, opportunities for adjustment through research, 
and the engineering experiment station as a vehicle for graduate 
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education were considered. The subsection on resident teaching took 
up individualized instruction in agriculture, curriculum adjustments 
to meet changing conditions, professional training for extension 
workers, teacher training, and student placement. The extension sub¬ 
section considered professional improvement and retirement plans for 
extension workers; the 1938 program in agricultural adjustment, soil 
conservation, farm security, and vocational education; and agricul¬ 
tural program planning. 

Interstate cooperation in reseai-ch in agriculture and home eco¬ 
nomics, the opportunities for research in farm woodlands, and the 
possibilities of cooperative preparation of reviews and other sum¬ 
maries of available information on agricultural problems were the 
major themes lief ore the experiment station subsection. Following 
the custom of recent years, it is planned to discuss these matters in 
greater detail in the Febiaiary issue of the Record. 

For the first time in the association’s history, the presidency was 
l)cstowed upon an extension director—C. W. Creel of Nevada. Presi¬ 
dent J. A. Burruss of Virginia was elected vice president, and Dean 
and Director T. P. Cooper of Kentucky was i*eelected secretary- 
treasurer. In accordance with constitutional changes, the executive 
committee was enlai’ged from five to eight members, with Dean O. M. 
Leland of Minnesot a and President J. J. 'i'igert of Florida designated 
for 1-year terms; Presidents C. E. Friley of Iowa and R. G. Dressier 
of Eliode Island for 2-year terms; President C. A. Lory of Colorado 
and Dean and Director F. B. Muinford of Missouri for 3-year terms; 
and President T. O. Walton of Texas and Dean and Director C. E. 
Ladd of Cornell University for 4-year terms. President Walton w’as 
elected chairman of the executive committee vice former Provost. 
A. R. Mann of Cornell, now Vice President of the General Education 
Board. In recognition of their services to the association, Dr. Mann 
and Dr. R. A, Pearson, chairman from 1919 to 1935, were elected to 
life memberships in the executive body. 

As an assembly for the discussion of current problems, the 1937 
convention was on the whole a representative gathering—forward- 
looking, well-informed as to conditions and needs, fertile of sugges¬ 
tions, and cooperative in spirit. In addition, however, it will par¬ 
ticularly bo remembered for its program of retrospection. Its 
exercises of commemoration brought together many of the rapidly 
dwindling company of pioneers and placed on record impressively 
and effectively many matters of early history on which later genera¬ 
tions cannot be too well-informed. Broadly conceived and ably exe¬ 
cuted, the anniversary observance reflected much credit on all its 
participants and rendered an important and lasting service to. the 
cause which it honored. 
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The biochemistry of cellulose, the polyuronides, lignin, &c., A. G. Norman 
(Oxford, Eng.: Clarendon Press, 1937, pp. [IX'\+232, figs. 14). —The author 
states that “the present position in this field has been examined critically, but 
the conclusions in some cases represent [his] personal opinions and philosophy 
and have not necessarily been previously published. In some chapters more 
points have been raised than answered. Some of the opinions expressed will no 
doubt later be proved to be incorrect, for if there is one certainty it is that 
dogmatic statements are most unwise and insecure. . . . 

“The original intention was to deal only with the plant cell-wall substances, 
but in preparation it seemed desirable al.so to include chemically related sub¬ 
stances, particularly those of a polyuronide nature. An account has therefore 
been given of plant gums, seed mucilages, and gelatinous carbohydrates from 
marine algae and bacteria, the study of which has assisted in the investigation 
of the polyuronides of the coll wall.” Emphasis is placed upon the chemical 
constitution and the biological functions and decompositions of the various plant 
and microbial substances dealt with. 

The monograph is made up of a forew'ord by E. J. Russell; chapters on 
cellulose, polyuronide hemicelluloses, pentosans, hexosans, and hexopentosans, 
pectin, gums, mucilages, and gel-forming substances, lignin, metabolism of plant 
cell-wall constituents, and microbial polysaccharides; an appendix dealing with 
uronic acids and pentoses; an author index; and a subject index. 

[Wheat investigations by the Kansas Station] (Kansas Sta. Bien. Rpt. 1935- 
S6, pp. 50, 51, 52, 53). —This report includes chemical factors which influence 
the quality of wheat and flour, by E. B. Working; tempering factors affecting 
the quantity and quality of wheat flour, by R. O. Pence, J. E. Anderson, and 
C. O. Swanson; and factors which influence the colloidal properties of dough, 
by R. J. Clark. 

The destruction of organic matter in the preliminary treatment of soils 
for mechanical analysis, A. N. PuBi and A. S-akup (Soil Set., 44 (1937), No. 1, 
pp. 87-89). —^The authors compared three methods in a series of experiments 
carried out at the Irrigation Research Institute, Lahore, India. The nine soils 
used in the comparison were all selected for high humus content in order to 
subject the oxidation methods to a severe test. Humic substances remaining after 
treatment were determined by a colorimetric method, by titration with ferrous 
sulfate of the chromium trioxide remaining after oxidation with the last-named 
reagent, and by ignition. The third of these methods of determining soil 
organic matter is “an extremely unreliable method. It was included in this 
study, however, because many workers take the ignited weight of the various 
fractions separated in the mechanical analysis, and a comparative statement 
as to how the ignited weights arc likely to be affected would be of interest.” 

From the data presented it is concluded that “the potassium permanganate 
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method is the most efficacious in tl.e destruction of organic matter, next comes 
oxidation with sodium hypobromite. Hydrogen peroxide treatment is the least 
cffoctiv&* * * 

The ultracentrifugal purification and study of macromolecnlar proteins, 
R. W. G. Wyckoff {Science, 86 (iW), No, 2222, pp. 92-95).—This is an 
analytical and critical review of recent work by the author and others with 
the newly developed air-driven centrifuges. By their use, speeds sufficiently 
high are attained to actually sediment out the larger protein molecules so that 
already a number of the less stable proteins, such as those of the viruses of 
animal and plant diseases, have been obtained in purified form. A great ad¬ 
vantage of the method lies in the ease with which large volumes of liquid can 
be centrifuged. A means is also provided of characterizing these unstable virus 
proteins and of determining the degree of their purity and the extent of their 
concentration at each step in their isolation. Many protein denaturations could 
undoubtedly be followed quantitatively and recorded photographically by these 
methods. Exploratory runs with bacterial extracts and undiseased tissues 
indicate that many other new and biologically important substances can be pre¬ 
pared and studied with the ultracentrifuge, in addition to the valuable data 
attainable relative to the nature of the disease-producing viruses. A new field 
of research is thus opened up into the inechanisni and control of disease by the 
possibility of treating its cause as a pure chemical compound, and a new ex¬ 
perimental approach to tlie bridging of the gap between the “dead*^ simpler 
protein molecules and the unquestionably living smaller bacteria, 1. e., to 
attaching a more precise ineaning to the terms “dead’* and “alive.” 

A micromethod for quantitative determination of growth-promoting 
substances of group A [trans. title], P. B. Jensen {Planta, Arch. Wiss. Bot,, 
26 {1937), No. 4, pp. 584-594, figs. 4)- —By the method presented the plant ma¬ 
terial under test is extracted three times with chloroform and HCl or with 
ether and acetic acid. After evaporation of the extracting agent the residue 
is dissolved in ether and, by an apparatus described and illustrated, is trans¬ 
ferred to an agar plate. The latter is weighed, and its growth-substance con¬ 
tent Is determined by means of oats. 

A comparison of some methods for the extraction of vitamin Bi from 
international standard acid clay, W. L. Sampson and J. C. Kebesztbsy {Soc. 
Expt. Biol, and Med. Proc., 36 (1937), No. 1, pp. 30-32). —^The following methods 
were compared: The Williams method using quinine sulfate (E. S. R., 73, p. 437), 
the baryta method of Kinnersley and Peters (B. S. R., 77, p. 279), and the 
alkaline methyl alcohol method of Smith (E. S. R., 76, p. 743). The extracts 
obtained, together with the untreated acid clay and crystalline vitamin Bi, were 
administered to polyneuritic rats, and the Ammerman and Waterman (E. S. R., 
76, p. 423) modification of the Smith curative procedure was followed. 

The curative dose of the extracts prepared by the technics described by Kin¬ 
nersley and Peters and by Smith was 20 mg and corresponded to that of the 
untreated international standard, while 10 mg was the curative dose for the 
extract prepared by the Williams method. Thus it is evident that quinine sul¬ 
fate liberates from the acid clay approximately twice as much vitamin as is 
extracted by the other procedures. The potency of crystalline vitamin Bi hydro¬ 
chloride, based upon these findings, is approximated at 400 or 200 international 
units per milligram, depending upon whether the untreated international stand¬ 
ard clay or its quinine sulfate extract is used for comparison. The fact that 
the larger figure falls generally within the range reported by other investigators 
using a curative technic, while the lower figure closely agrees with the findings 
obtained by the growth method of assay may Indicate that “only 50 percent of 
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the vitamin present in the standard adsorbate product is available to tlH‘ 
severely depleted polyneuritic rats, whereas the total vitamin effect is obtained 
on the less severely depleted animals used in a growth test.’' It would seem 
that any estimation of vitamin activity In terms of the present international 
units must be weighed In terms of the method of assay employed, and before 
comparing it should be determined that the vitamin present in both standard 
and test substances is available to the animal to the same extent. 

The effect of metaphosphoric acid and some other inorganic acids on the 
catalytic oxidation of ascorbic acid, C. M. Lyman, M. O. Schui.tze, and C. G. 
King (Jour. Biol Chem., 118 (f.957), A^o. 5, pp. 757-761 ffgs. //).—Observations 
are made on a series of ascorbic acid oxidation experiments carried out in the 
respirometer, using metaphosphoric acid to inhibit atmospheric oxidation. The 
protective action of metaphosphoric acid is demonstrated by a series of tests 
in which comparative observations were made on other inorganic acids. 

The rate of oxidation of ascorbic acid in the presence of metaphosphoric acid 
depends upon a lowering of the pH of the solution and a decrease in the amount 
of copper present. The inhibitory effect is due to the action of metaphosphoric 
acid on the copper and not on the ascorbic acid. In buffer solutions near a pH T 
metaphosphoric acid is of little value as a stabilizer. In acid solutions con¬ 
taining the same amount of copper the rate of oxidation of ascorbic acid de¬ 
pends upon the H-ion concentration In the presence of sulfuric and metaphos¬ 
phoric acids and is also accelerated by the anion in hydrochloric and hydro- 
bromic acid solutions. In the presence of copper the atmospheric oxidation of 
ascorbic acid causes the formation of hydrogen peroxide and in solutions of 
pH >4.5 the evolution of carbon dioxide. 

Comparative titrimetric and colorimetric ascorbic acid (vitamin C) de¬ 
terminations [trans. title], K. Wachholdeb and H. H. PodestA. (Jloppe-Seyler's 
Ztschr, Physiol Chem., 239 (1936), No. 3, pp. 1J/9-16J). —Various methods wliich 
have been proposed for the determination of ascorbic acid in urine and animal 
tissues have been compared both on human urine and on various organs of the 
rabbit and cat. The conclusion is drawn that at the present time there is no 
method which can be recommended without qnalifioation as the best for all 
purposes. The methylene blue method of Martini and Bonsignore (K. S. R., 78, 
p. 746) and the colorimetric method of Medes with Folin’s reagent (K. S. R., 75, 
p. 744) are thought to give the lowest and, therefore, the most specific values. 
For urine the methylene blue method is considered the most satisfactory. The 
determination with Bezssonoff’s rea^nt as standardized by Rohmer et al. (E, S. 
R., 72, p. 283), the colorimetric method of Fujita et al. (E. S. R., 76, p. 155), and 
above all the much used indophenol method of Tillmans (E. S. R., 69, p. 9) are 
all rejected as nonspecific. 

A method for the determination of ascorbic acid in urine [trans. title], 
A. Jezler and W. Niederbebger (Kli/n. Wchnschr., 15 (1936), No. 20, pp.,710, 
711, fig. 1). —An Inexpensive transportable set of apparatus for the rapid d(»ter- 
mination of ascorbic acid by a simplified Tillmans test is described and illus¬ 
trated. The technic for the test is given, with a discussion of certain precau¬ 
tions which must be taken in the use of this method by a simplified or more 
elaborate laboratory technic. 

It is emphasized that a titration should be completed within from % to 2 min. 
to prevent reaction with other nonspecific reducing substances. A blank test 
uses from about 0.7 to 0.8 cc of the indicator solution. Consequently the dilu¬ 
tion of the material to be tested must never exceed 100 cc or the value the 
blank will be too high. 
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The laborious preparation of the indicator solution can be dispensed witli 
by the use of indicator tablets (Hoffmann-La Roche), each of which corresponds 
to 1 mg of ascorbic acid. It is pointed out thfit it is not always the urines with 
the highest concentration of vitamin C that suffer the greatest percentage loss 
of reducing properties on standing. The best means of avoiding loss is to use 
glacial acetic acid to acidify the urine and to keep the material in the refriger¬ 
ator until the titration can be made. 

The portable apparatus consists simply of a ♦'10-cc graduated cylinder, a glass 
pipette delivering 2 cc, a small bottle closed with a dropper for the glacial acetic 
acid, and a similar larger one marked at a volume of 60 cc for the Indicator, Two 
cc of the urine is pipetted into the 30-cc graduate and 4 drops (0.2 cc) of glacial 
acetic acid is added from the dropper. One tablet of the indicator is placed in 
the 50-cc bottle and distilled water added to the mark. The indicator is then 
added drop by drop to the diluted urine until a light red color persists for 30 sec. 
The amount of ascorbic acid in milligrams percent is calculated by subtracting the 
volume of urine and glacial acetic acid from the volume of urine, glacial acetic 
acid, and indicator. 

The results obtained by this method are slightly higher than with the burette 
for concentrations below 2 mg percent. Above 10 mg percent the values are 
somewhat higher than with the regtilar method but not significantly so up to 
30 mg percent. For such cases another reagent glass adapted to high concen¬ 
trations must be used. 

Photometric determinations of urea, uric acid, creatinine, and hemoglo¬ 
bin In the blood of scorbutic guinea pigs, S. P. Vilteb and R. Johnstin 
(Jour. Nutr.f IS (ii937), No. 3, pp. 329-S38, fig. 1). —Determinations were made 
on six guinea pigs receiving a vitamin C-free diet and two control animals receiv¬ 
ing tomato juice supplements to the diet. Since it was found impossible to study 
the complete blood picture during the short period of acute scurvy, the lives of 
the experimental animals were prolonged with doses of tomato juice at 4-day 
intervals. The blood samites were taken from the ears by capillary pipettes for 
duplicate determinations. The Pulfrich photometer was used for colorimetric 
comparisons of the four constituents. A color absorption curve was prepared 
for each constituent, the color lilter showing suitable absorption was chosen, and 
a concentration ciiiwe was prepared for use in reading off directly the concentra¬ 
tion of the unknown solutions after the percentage of transmission had been 
obtained in the photometer. 

The results show that the urea, uric acid, and creatinine in the blood of the 
scorbutic guinea pigs did not rise above the normal levels and no abnormality in 
nitrogen metabolism was found, which agrees with the conclusions of Zilva and 
his coworkers (B. S. R., 61, p. 296), The creatinine values found in both groups 
were consistently higher than those usually reported as normal. The results 
on hemoglobin do not agree with those of other workers, and it is believed that 
by determining the hemoglobin with the aid of a standard Newcomber plate 
inserted in a frame and used as a standard for the photometric measurement 
instead of being used in the ordinary colorimeter, it was possible to detect varia¬ 
tions in hemogiobin more accurately than by the other methods previously 
followed. 

Stains recently certified (Stain Technol., 12 (1937), No. 3, p. 90). —An an¬ 
notated list of 12 dyes is given. 

Progress in the standardization of stains: Dyes for use in bacteriological 
media, H. J. Conn (Stain Technol., 12 (1937), No. 3, p. 89). —Standardization 
of crystal violet, basic fuchsin, and brilliant green for this purpose Is here 
recorded. 
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Chromatograms of biological stains on acid and basic adsorbents, C. H. 
Lou (Stain TechnoL, 12 (1937), No, 3, pp, 119-124, figs. 2), —This contribution 
from the University of Minnesota describes a simple method of preparing chro¬ 
matograms of mixtures of biological stains on common acid and basic adsorbents. 
From a study of such chromatograms three kinds of preferential adsorption can 
be recognized. The technic can be used to detect and separate mixtures of stains, 
to demonstrate the nature of adsorption and the theory of staining, and as a 
preliminary test for the choice of solvent and adsorbent for chromatographic 
analysis. For demonstrations an artificial cell can be made by impregnating 
talc (acid) and magnesia (basic) in collodion, in the form of nucleus, cytoplasm, 
etc., which is stained by the general histological technic after the collodion has 
dried. 

The use of colloidal iodine as a modification of the Gram stain, D. C. 
Lyons (Jour, Lab, and Clin. Med,, 22 (1937), No. 5, pp, 523, 524; aba. in Michigan 
Sta. Quart. Bui, 20 (1937), No. 1, pp. 47, 48). —The author of this contribution 
from the Michigan Experiment Station finds that Gram’s solution of iodine (1 g) 
with potassium iodide (2 g) in water (300 cc) “does not have sufficient penetrat¬ 
ing power to completely fix the cell walls of many types of micro-organisms or 
their morphologic variants. This may be due to the fact that the solvent KI 
does not readily give up iodine to the micro-organism.” In it.s place he recom¬ 
mends a 1 percent suspension of colloidal iodine. “This modification is particu¬ 
larly valuable in staining Treponema mlcrodenU um in smears taken from the 
oral cavity or throat. Likewise, Borrelia Vincenti and T. mncrodentcum take a 
clearer and deeper stain, differentiating them from their surroundings and 
making it possible to demonstrate distinctive characteristics so important in 
the study of Spirochaetaceae.” 

The use of n-butyl alcohol in the imraffin method, A. G. Lang (Stain 
Technol, 12 (1987), No. 3, pp. 113-117, fig. 1). —The modifications in technic 
suggested include a revised scries of dehydration solutions for exacting work, 
an abbreviated schedule of limited usefulness, and a simple method for more 
rapid paraffin infiltration. A triangular graph is presented which may be val¬ 
uable in designing dehydration procedures for special purposes. Changes in 
the primary fixation image are significantly less severe by dehydration pro¬ 
cedures than by many other reagents. Such effects ma.^ be further minimized 
by reducing the time and temperature factors to the practical limit and by 
substituting acetone for ethyl alcohol in a dehydration series such as that of 
C, Zirkle. 

Sterilization of apple juice by fiash pasteurization, R. E. Marshall and 
J. C. Kremer (Michigan Sta. Quart. Bui, 20 (1987), No. 1, pp. 28-34* fig. 1 ).— 
“Apple Juice clarified with Pectinol, filtered, heated to 190^^ F. in a flattened- 
tube pasteurizer for 7 to 10 sec., bottled and immediately sealed, and stored at 
approximately 70® remained free of sedimentation, retained color, clarity, and 
flavor, remained sterile, and had only a trace of an unobjectionable tendency 
toward a cooked or pasteurized taste. Apple Juice flash heated in one unit of 
the flattened-tube pasteurizer and cooled in a second unit possessed a better 
quality than that bottled while still hot, but the Juice of several bottles of some 
lots was recontaminated in the process of bottling which resulted in subsequent 
development of mold mycelia.” 

A description of the flash pasteurizer used in the experiments is presented, 
together with directions for the construction of coiled, flattened-tube pasteurizers 
of various capacities. 



10 


EXPERIMENT STATION RECORD 


[VoL 78 


AGRICTILTUEAL METEOROLOGY 

Climatic cycles in eastern Oregon as indicated by tree rings, F. P. Keen 
(U, S. Mo, Weather Rev,, 65 (1981), No, 5, pp J75-i88, pi 1, figs. 7).—Through 
the study of tree rings reported in this article, it has been possible to arrive at 
an index of the ancient climatic history hack to the year 1268. Micrometer 
measurements of annual radial growth of 1,240 ponderosa pines taken in 44 
different localities of eastern Oregon have given a statistical basis for 
this study. “A broad climatic influence has uniformly dominated the growth 
pattern over a wide area of eastern Oregon and northern California. Any 
sample of 10 selected trees was sufiicient to show the same fluctuations of good 
and poor growth and outstandingly good and poor years, except for short 
periods where local influenct^s such as fires, windfalls, or defoliations obscured 
the general pattern. ... A significant correlation was found between seasonal 
precipitation and tree growth. . . . 

“The tree-ring record for eastern Oregon indicates that during the past 650 
yr. there has been no general trend toward drier or wetter years. . . . Average 
growth for the 20-yr. period 1900 to 1919 was found to be identical with the 
average growth during the past 650 yr. There have been important fluctua¬ 
tions in growth throughout the entire period, however, with alternate periods 
of good and poor growth. All tree-ring measurements agree in showing that a 
very critical subnormal growth period has existed since 1917. This slowing 
down of the growth rate is undoubtedly the result of deficient precipitation 
and lowered water tables. . . . Several other periods have exceeded the present 
one in duration of subnormal growth, but none has approached it for severity. 
Growth in 1931, the poorest year, was 68 percc*nt below normal. The tree-ring 
record indicates that the last period of 19 yr. of drought and poor tree growth 
represents a major fluctuation in a broad climatic cycle which eventually will 
be followed by a wet period of better than average growth. No rhythmic cycle 
has been found which would permit a prediction as to when this reversal in 
trend will occur.” 

The constancy of the atmosphere with respect to carbon dioxide and 
oxygen content, T. M. Cabpbnter (Jour, Amer. Chem, Soc., 59 (1931), No, 3, 
pp. 358-360; ahs, in Sci. Abs., Sec, A — Phys,, 40 (1931), No, 41^t P- 312), — 
Analyses of a large number of samples of air collected at widely separated 
places and under different local conditions showed an average content of 0.031 
percent of 00a and 20.939 percent of O 2 . There was no evidence that variations 
in season or proximity of large consumers of fuel caused any measurable dif¬ 
ferences in the content of these constituents of the air. 

Nocturnal surface-soil temperatures, air temperatures, and ground in¬ 
versions in southern Arizona, W. V. Tuknagb (U, 8, Mo, Weather Rev,, 65 
(1931), No. 5, pp, 189, 190), —Comparisons of typical data selected from a large 
number of observations showed the greatest difference between nocturnal soil 
and air temperatures to be that observed on a high, isolated peak. “Snow on 
the peak was considerably colder than both air and soil; the soil was frozen 
to a depth of several inches. Bare rock nearby, however, was warmer than 
the air. On t^e-same peak, when there was no snow present, as on the night 
of January 20, 1036, the air became 0.5® F. colder than the soil; but on the 
night of May 16, 1936, the soil l>ecame 3® colder than the air. At midday in 
the shade of a cliff at 4,000 ft. elevation, moist soil has been observed to be 
12.5® colder than the air. Beneath the surface this soil was frozen, perhaps 
the result of low temperatures the previous week. However, snow and frozen 
soil on the mountains are rare during the season of greatest basin inversions.” 
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Spring frosts ([Gt Brit,} Forestry Comn. Buh 18 (1937), pp. 131, pis. 12, 
figs. 17}. —This is an account of a somewhat elaborate study of spring frosts in 
Britain, with special reference to the frost of May 1935. It deals with the 
factors and conditions responsible for spring frosts, the nature of the injury 
to trees and shrubs caused by late frosts, and means of protection against 
injuries. 

A complex relationship is found to exist between topography, frost intensity, 
and damage to trees. It is shown that ‘'topography, by checking or promot¬ 
ing the flow of cold air, plays an important part in regard to frost intensity. 
The degree of damage, however, often dciHjnds more upon tlie stage of develop¬ 
ment of the buds at the time of the frost than upon the local air currents. 
The bud stage, in its turn, may be affected by aspect and degree of slope, thus 
bringing the argument back once more to topography. Other factors such as 
(1) the relationship of slope to soil conditions, which in turn may affect the 
rate at which a young tree grows out of the frost zone, (2) exposure to the 
morning sun, and (3) shelter from wind must also be borne in mind. It is 
from the interaction of some or all of the above factors that the cause of any 
given case of frost damage must be sought.” 

A further aspect of the frost problem to which attention is called is the 
relation between frost injury and disease. It is pointed out that “frost injury 
is in itself a form of disease, but may also make possible the development of 
parasitic disease cither by providing injuries through which parasites can 
enter or by so reducing the vigor of trees that they become a relatively easy 
prey to such organisms.” 

Forty-flve year precipitation record at State College, N. M., C. P. Wilson 
(New Mexico 8ta, Press Bui. 832 (1937), pp. 20). —Daily precipitation records 
at State College, N. Mex., for 45 years ending with 1936 are summarized. The 
average annual precipitation for the period was 8.62 in. The wettest year was 
1905 with a total precipitation of 17.09 in., the driest, 1910, with a total of 
4.02. There is a rainy season beginning about July 10 and lasting usually 
until the flrst of September. There is a secondary rainy season beginning 
about the middle of September and ending approximately the first of October. 

Agricultural meteorology: Some characteristics of precipitation in Sas¬ 
katchewan and Alberta, J. W. Hopkins (Canad. Jour. Res., H (1936), No. 9, 
Sect. C, pp. 319-3Jf6, figs. IS; ahs. in Nature [London}, 139 (1987), No. 8508, 
pp. U5, 146).—In previous papers (E. S. R., 74, p. 303 ; 76, p. 587), the author 
demonstrated significant correlations between variations in rainfall and tem¬ 
perature and yield and nitrogen content of wheat crops grown in centrnl and 
southern Saskatchewan and Alberta. In the present paper he deals particu¬ 
larly with seasonal precipitation in these districts, and analyzes fluctuations 
which past experience has shown to occur from year to year in precipitation 
at a given place and from place to place in the same district during a given 
year. He found no gross asymmetry in the frequency distribution of seasonal 
precipitation. The percentage of days on which rain fell showed a distinct 
seasonal trend during spring and summer, being lowest in April and highest 
in June. A similar variation was noted In the average amount of rain per 
rainy day, this being lowest in April and highest in June and July. 

Chlorine In rain water in Mauritius, R. Lincoln (Mauritius Dept. Agr. 
Leaflet 41 (1937), pp. 12). —The author reports average annual amounts of 
chlorine in rain water at different places in Mauritius, varying from 14.36 to 
29.43 p. p. m. during the period 1934 to 1930. The chlorine carried down fol¬ 
lowed closely the amount of rainfall, increasing as the rainfall became greater. 
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The meteorology of great floods In the eastern United States, 0. P. Brooks 
and A. H. Thiessen (Qeogr, Rev,, ^ {1931), No, 2, pp, 269-290, figs, i9).~>The 
causes, seasons, and characteristics of great floods in the United States are 
explained. It is stated that “great floods may occur in the eastern United 
States at any time of the year, for there is always an extensive warm-water 
surface nearby from which great volumes of vapor may be transported, while 
not far distant throughout the year there are cold surfaces to furnish moving 
wedges of cold air to elevate the tropical air. The polar air masses engage the 
tropical masses normally every few days, and rains fall. The great floods 
occur, however, only when a persistent high over the western Atlantic sends 
the tropical air inland for days in succession, and then only when the polar 
masses meet and elevate the tropical air over the same area or region for one 
to several days in succession or on repeated occasions. Topograi)hy plays an 
important role in determining where slowly moving fronts will stall; some¬ 
times even minor divides are effective. Snow cover seldom contributes much 
to great floods, though by helping to keep cold air masses cold it may contribute 
to stalling and to the maintenance of the temperature contrast between the 
cold and the warm air masses.” 

It is pointed out that floods can be mitigated by maintaining plant cover, by 
holding back water by numerous dams on small streams and larger dams below, 
by measurements of rainfall and condition of the ground, and by a rapid system 
of collecting reports to compute in advance when and how high the water will 
rise. The rivers can bo confined by levees, but temporary diversion of excess 
waters over capacious lowlands must be provided for. The stream channels 
can be straightened to hasten the water on its way, but without great care 
such relief upstream may mean a greater flood downstream. “Tlie operation 
of control dams and diversions could be more Intelligently directed if great 
rains could be foreseen more than a day or two in advance. This is not im¬ 
possible, and studies In long-range forecasting are already rather promising. 
But whatever success may be attainable in weather and river-stage forec*asting 
the main point to bear in mind is that 10-in. rains do fall, sometimes in a few 
hours, and that if man does not control the speed with which the water reaches 
the streams and then whither it goes floods will devastate the valleys.” 

The recent floods in the United States, C. B. P. Brooks (Nature [London^, 
139 (1937), No, 3514, pp, 400-402, fig. 1). —Discussing briefly recent floods in the 
United States and their disastrous effects, the author states that “the fore¬ 
casts of the times and heights of flood stages were of Incalculable assistance 
throughout to the patrols and rescue organizations. Without these warnings, 
the loss of property, and still more of life, would have been enormously greater.” 

Flood on Hepnbllc and Kansas Rivers, May and tFime 1935, R. Pol- 
LANSBEE and J. B. SPiBGEXi (U. 8, Oeol. Survey, Water-Supply Paper 796-B 
(1937), pp, II+2t-52, pl8, 6, fig, f).—The character and consequences of this 
flood are described and Illustrated, and related data are reported. 

Monthly Weather Review, [May-^une 1937] (U. S, Mo, Weather Rev., 
65 (1937), Nos. 5, pp. 175-217, pis. 8, figs. IS; 6, pp. 219-260, pis. 8, figs. 17),— 
In addition to usual detailed summaries of climatological data, solar and 
aerological observations, observations on weather on the Atlantic and Pacific 
Oceans and on rivers and floods, and bibliographical and other information, 
these numbers contain the following contributions: 

No. 5.-~Caimatic Cycles in Eastern Oregon as Indicated by Tree Rings, by F. P. 
Keen (pp. 175-188) (see p. 10); Nocturnal Surface-Soil Temi)eratures, Air 
Temperatures, and Ground Inversions In Southern Arizona, by W. V. Tumage 



SOILS—FERTILIZERS 


1988] 


13 


(pp. 189, 190) (see p. 10); and The Geometrical Theory of Halos, IV, by E. W. 
Woolard (pp. 190-192). 

No. 6. —A Series of Radiometeorograph Soundings During February-April 
1937, by G. Harmantas and D. P. Keily (pp. 219-229); Formation of Polar 
Anticyclones, by H. Wexler (pp. 229-236) ; Meteorological Aspects of Hailstorms 
in Nebraska, by G. D. Koch (pp. 230, 2.37) ; and Thunderstorm Frequencies for 

6- Hour Periods at Miles City, Mont., by L. R. Jurwitz (pp. 237, 238). 

SOILS—FEETILIZERS 

[Soil investigations by the Arizona Station] {Arizona 8ta. Rpt. 1936, pp. jJ, 

7- 13,14-16, 17, 18, 29, ftps. 7). —Topics dealt with include fertilization of Arizona 
soils, limiting factors in the fertilization of crops, soil-moisture studies, soil 
bacteriology, acidulated fertilizers, alkali in lettuce beds, a lysimetcr study of 
the nitrogen balance in irrigated arid soils, soil-reaction studies, and control 
of high soil temperatures In citrus orchards. 

[Soil investigations by the Kansas Station] (Kansas Sta. Bien. Rpt. 19S5- 
S6, pp. 29, so, 31,123,124). —This work has included plant nutrition investigations, 
in which sodium selenate in quantities equivalent to 5 p. p. m. or more of selenium 
was found to kill wheat plants, and a study of the soil solution as governed by 
H-ion concentration and other factors, both by A. T. Perkins; iiilluence of the 
absolute reaction of the soil solution upon the growth and activity of Azof oho cter, 
by P. L. Gainey; a study of replaceable cations and anions in some Kansas soils, 
by H. H. King and Perkins; and soil erosion and water conservation investiga¬ 
tions, by F. G. Ackerman. 

[Soil Survey Reports, 1933 Series] (17. 8. Dept. Apr., Bur. Chem. and Soils 
[Soil Survey Rpts.‘\, Ser. 1933, Nos. 7, pp. 4^* 7; 8, pp. 46, pis. 2, figs. 

3, map 1). —The two surveys here noted were made with the cooperation of the 
North Carolina Department of Agriculture and Experiment Station and the 
California Station, respectively. 

No. 7. Soil survey of Chatham County, North Carolina, R. C. Jurney et al.— 
Chatham County consists of 445,440 acres of lands mostly undulating but ranging 
from flat to steeply sloping in central North Carolina. Many interstream flats, 
large areas of the first bottom lands, and small flats in the second bottom lands 
are ill drained. In other parts drainage Is well established. 

This report lists 21 series and 34 types. Alamance gravelly silt loam takes up 
II .4 percent of the county, about 70 percent of which is forested. 

No. 8. Soil survey of the Barstow area, California, R. E. Storie and D. F. 
Trussell.—The Barstow area lies in the southeastern part of California, occupy¬ 
ing 182,400 acres in the flood plain of the Mojave River. The sand and gravelly 
sand of the Daggett series are the most extensive of the classified soils, covering 
10.8 and 21 percent of the area. Rough broken and stony lands, unclassified, 
amount to 6.7 percent. In all, 10 series of 14 types were found. The soils are 
rated on the basis of their agricultural value, their mortdiology and genesis are 
discussed, and laboratory studies are reported. 

Soil survey of McDuffie County, Georgia, G. L. Fuller and A. H. Hasty 
(U. S. Dept. Apr., Bur. Chem. and Soils [Soil Survey Rpt], Ser. 1931, No. 28, 
pp. 47f 2, map 1). —This report was prepared with the cooperation of the 

University of Georgia College of Agriculture. 

McDuffie County consists of 168,320 acres in northeastern Georgia, lying partly 
in the Piedmont Plateau and partly in the Coastal Plain. The drainage outlets 
for most of the county are Little River and Brier Greek. 
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The soils found were of 18 series and 28 types, Norfolk sand covers 12.2 per¬ 
cent, and the unclassified areas of rough broken land, undifferentiated alluvium, 
and swamp take up a further 10.7 percent of the county. 

Washington County soils, R. S. and L. IS. Smith (Illinois Sta. Soil Rpt, 58 
(19S7), pp. 25, pis. 2, figs. 7).—Washington County occupies an area of about 
854,950 acres in southwestern Illinois. Its lands show little difference in eleva¬ 
tion. Drainage is effected mainly by numerous tributaries of the Kaskaskla 
River. 

In the survey here noted 18 soil series were found to be represented, each by a 
single type. The more extensive of these soils are Bluford silt loam, 18.6 percent; 
Hoyleton silt loam, 17.8 percent; Cisne silt loam, 14.7 percent; Putnam silt loam, 
13.1 percent; and Wynoose silt loam, 12.2 percent. 

Characteristics of certain soil profiles of southeastern Washington, P. I. 
Vlasoff and L. C. Wheeting (Soil Sci., H (1937), No. 1, pp. 65-85, pis. 2). —The 
authors studied, at the State College of Washington, four profiles developed from 
similar material but under conditions of decreasing rainfall from cast to west. 

“The data show that the texture of the soils becomes coarser from east to west 
be<?ause of differences in rainfall during the process of weathering. The water¬ 
holding capacity of the soils increases, with a corresponding increase in the 
colloidal fraction or in the organic fraction. The heat of wetting of s(^il colloids 
was found to be mu<*h higher than the heat of wetting of soils. The heat of 
wetting of soil generally decreases from east to west when corresponding horizons 
are considered. The nitrogen content follows the trend of the organic matter 
content. It decreases in crossing the area from east to west. The quality of 
the colloidal organic matter of the arid and semiarid soils appears to be the 
same. The reaction of the whole soils and colloids was found to be generally 
alkaline. No sharp variations were noticed, except in the Uniontown surface 
soil colloid, which had a slightly acid reaction. The results of the chenii(*al 
analyses indicate that silica and sesquioxides were present in fairly uniform 
amounts in all horizons, with the exception of the carbonate layer of each profile 
and of horizon 2 of the Uniontown soil. These deviations have been explained 
as the consequence of the translocation processes functioning in the soil. 

“The ratio for extracted colloids varies within the limits of 3 to 

Ah Oj-f FezOs 

3.88 throughout the four pj’ofiles, which indicates that the weathering pro<*esst\s 
producing these materials have been essentially similar. The percentage of t*al- 
cium and of magnesium in the soil colloids from the upy>er three horizons changes 
with increasing depth in the solum, the calcium content decreasing and the mag¬ 
nesium content increasing. Calcium appears to be a constituent of the coarser 
fractions; magnesium of the finer fractions. An alluvial lime accumulation layer 
is a feature of all profiles. The variations in sodium content of the extracted soil 
colloids were small that no significant deduction can be made from them,” 

It is concluded that all of the profiles studied represent examples of PedoCal 
formation. “Although but one representative of eiich zonal group of soils was 
analyzed, the results indicate differences which would be significant in making a 
classification.” A nomenclature for horizons of such soils is suggested. 

Chemical 4»oinposition of a heather-peat profile, S. A. Waksman (Jour. 
Ecol., 25 (1937), No. 1, pp. 113-115). —The results of proximate chemical analyses 
of a heather-peat profile and “flush peat” are reported in a contribution from the 
New Jersey Experiment Stations. 

*^e chemical nature of the peat and the transformation processes involved in* 
its formation are characteristic more of lowmoor than of highmoor peats.” 

Some data on the Mediterranean Red soils, M. Puffeles (Soil Sci., 44 
(19S7), No. 2, pp. 167-174), —The author has examined 18 soil samples In order 
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to investigate their properties in relation to “Nazaz” formation. The results 
appear to support the following general statements: 

“The red-sand soil called ‘Hamrah* consists of sand and alluvial clay, which are 
not firmly held together. The cementing link between them has been produced 
by the exchangeable bases, particularly the cation Ca. Since the soil is very poor 
in lime and since the citrus plants require for their nutrition large quantities of 
lime, it is abstracted from the zeolite complex, thereby separating the clay from 
the silica. Rainfall and irrigation may be expected to have the following effect: 
The clay penetrates into the lower layers, whereas the sand remains in the 
upper layers. Since the water contains free hydrogen ions, the hydrogen takes 
the place of calcium, and consequently the physical properties of the soil are 
impaired. Because of the difference in solubility (and absorption) of aluminum 
and iron, separation between them sets in, and, due to lack of oxygen from the 
air, the lower layers of the soil bear strains and grains of FeO, the quantity of 
which increases with the degradation of the soil. This results finally in forma¬ 
tion of Nazaz (pan) which may be close enough to the surface to impede 
cultivation. 

“The following measures should be adopted to protect the red-sand soil against 
degradation: The w’ater optimum should first be determined by experiments, thus 
avoiding surplus of water, which contributes to the separation between the clay 
and sand. The lime requirements of the plant (when necessary determined by 
experiment) should be provided for by addition of lime to the soil, thus avoiding 
the removal of lime from the zeolite complex, which forms a link between the clay 
and sand. When applying fertilizers it is of the utmost importance to use organic 
fertilizers in order to produce humus which should serve as a protective colloid. 
As these soils are low in water-soluble salts and lime and are to some extent 
shaded from direct sunlight in citrus groves, conditions for humus formation are 
not entirely lacking provided tlie organic matter is available.^ 

Physical properties of soils that affect plant nutrition, B. E. Stephenson 
and C. E. Sciiusteii (Soil Self 44 ^037), No, i, pp. 23-36 ).—From observa¬ 
tions made at the Oregon Experiment Station with the cooperation of the 
U. S. D. A. Bureau of Plant Industry, tlie authors conclude, iji part, that “natural 
processes provide granulation and structural development for a cetrain amount 
of aeration in the surface horizons of all soils that are capable of supporting 
vegetative growth. The significant soil differences appear in the deeper horizons 
and affect the plant through air-moisture-root relationships. A favorable topsoil 
is not sufficient to assure good tree growth without irrigation. 

“The zone of greatest development of absorbing roots parallels fairly closely 
the zone of humus accumulation. This same soil zone carries the greatest amount 
of soluble and supposedly available nutrients. Trees fail for the most part when 
the major root development is confined to tiie zone of available nutrients. These 
observations lead to the conclusion that the deep roots serve chiefly for drawing 
necessary moisture from the deep soil. There must be an advantage, liowever, in 
those soils that contribute nutrients as well as moisture from the deep 
horizons. . . . 

“Favorable soil structure must extend to a depth of 8 to 10 ft. to i)ermit deep 
rooting and the use of moisture. Although more than half the total absorbing root 
system in the best soils is in the top 3 ft., the remainder (somewhat less than 
half the total) in the 3- to the 10-ft. level is the limiting factor in tree growth and 
production where irrigation cannot be practiced.” 

Studies on soil structure: Some physical characteristics of puddled soils, 
W. T. McGeoboe (Arizona Sta. Tech. Bui. 67 (19S7), pp. 727-177, figs. 8 ).—^The 
author reports a detailed and exhaustive study of the course and result *of 
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the puddling process in soils, presenting in tabular and graphic forms experi¬ 
mental results and conclusions. The phases of the subject experimentally dealt 
with were mechanical methods of analysis, including comparison of mechanical 
methods, effect of pretreatment with hydrochloric acid, composition of soil sep¬ 
arates, dispersing agents, and effect of time on dispersion; puddling ratio as 
measured by percentage of suspended solids, Including, with other work, the 
effect of boiling at reduced pressure and the effect of replaceable bases upon 
the puddling ratio; structural stability and settling volume; percentage of 
soil colloids as determined by water adsorption; and determinations of the 
percentage of aggregates. 

“As we approached the moisture equivalent the soil became Increasingly 
sticky, reaching a maximum state of puddling at a moisture content closely 
approximating the moisture equivalent. Beyond this critical moisture content 
the soils became less puddled as we proceeded from the liquid In solid, or 
plastic, state to the solid in liquid, or fluidity, state. That is, the puddling 
decreased beyond the moisture equivalent, and the only mechanical effect noted 
on working with an excess of water was a dispersion or break-down of the 
crumb structure. . . . 

“As applied to our soils it was found that the percent soil particles remaining 
in suspension at an arbitrary time interval was closely related to the amount 
of moisture present in the soil when it is mechanically worked by a method 
designed to produce puddling. The maximum percentage of suspended solids 
is shown when the soil is worked at a moisture content closely approximating 
the moisture equivalent. Since this value may be greater than that obtained 
by completely dispei'sing the soil in a dispersion cup with NaOH, we were 
led to conclude that puddling and dispersion are radically different phenomena. 
This study further suggested that the ratio between the percentage of sus¬ 
pended solids in a completely dispersed soil and the percentage of suspended 
solids obtained under any other condition may be used to express the degree 
of puddling.” 

The dilatometer method for determining the moisture equivalent of soils, 
G. J. Bouyotjcos {Soil ScL, (i9S7)f No. .5, pp. SS5^89; ahs. in Michigan Sta. 
Quart. Bvl., 20 (1937), No. f, p. o/).--Experimental results support the con¬ 
clusion that the dilatomct(?r method “possesses the following advantages; (1) It 
is comparatively frc(' from the influence of external factors and is consequently 
less empirical, and the results are on a more nearly absolute basis; (2) it makes 
two important determinations at the same time—the moisture equivalent and 
the wilting point; (3) it is rapid and simple; (4) the apparatus required is 
simple and inexpensive.” 

Some moisture relations of the soils from the erosion experiment sta¬ 
tions, L. B. Olm STEAD {U. S. Dept. Agr., Tech. Bui. 562 (1937)y pp. 45y figs. 7).— 
Studies of the relationships of seven soil-moisture constants of the soils of 
the soil erosion stations of the Department are reported. Of these constants 
centrifugal moisture, minimum water of saturation, and normal moisture capac¬ 
ity are new. 

“The centrifugal moisture, which is the moisture held by soil material when 
centrifuged ip a small bearinglesa air-driven centrifuge at 300,000 gravity, 
has a slightly higher average value than the water-vapor absorption at 99 
percent relative humidity but probably a somewhat lower value thau the per¬ 
manent wilting percentage. The data presented Indicate that the moisture 
equivalent should not furnish a reliable measure of the permanent wilting, 
percentage of soils. 
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“The normal moisture capacity [for the estimation of which a method is 
given] appears to furnish a more accurate measure of the field capacity of soils 
than does the moisture equivalent.” 

Procedures for the determination of the minimum water of saturation, which 
is the percentage of water required to saturate a soil sample when the soil 
grains are arranged in position of closest packing, are given. The test was 
found to be made most accurately and easily in the case of nonplastic soils. 
The average value is slightly lower than that for the sticky point, but it is 
more closely related to the clay content than are the other moisture constants. 

“The sticky-point data obtained by adhesion tests may differ considerably 
from those obtained by shearing methods. A simple roller device, applicable 
to plastic soils only, is presented and recommended as a basis for a standardized 
sticky-point or scoiiring-point procedure of the shearing type. The addi¬ 
tion of small quantities of sodium hydroxide lowered the sticky point and 
lower plastic limit of lateritic and noncalcareous soils. . . , 

“A statistical study of soil-moisture constant data shows the centrifugal mois¬ 
ture and water-vapor absorption at 99 percent r. h. to be closely related, as 
also are the lower plastic limit and the sticky point. The data indicate that the 
minimum water of saturation, normal moisture capacity, moisture equivalent, 
centrifugal moisture, and water-vapor absorption are controlled chieily by the 
mechanical composition of the soil and run parallel to the settling volume. 
The lower plastic limit and the sticky point are not so closely related to texture 
and are inliuenced to a greater extent by the chemical character of the colloid 
than are the other moisture constants.” 

llibliography on soil and water conservation and hydrology (Saint Joseph^ 
Mich.: Amer, Soc, Agr, Engin., 1937, pp. [23+^3).—This mimeographed bibli¬ 
ography is a conlril)ution of the committee on soil erosion of the American 
Society of Agricultural Engineers. 

The effect of land use and management on erosion, E. H. Rkf:d and J. 1. 
Falconer (Ohio Sta, Bui. 5S5 (1937), pp. 19, fig. 1 ).—The results of a study 
conducted in cooperation with the XT. S. D. A. Soil Conservation Service are 
summarized. The report is based upon a study of 100 farms located in four 
Soil Conservation Service demonstration project areas in the State, aggregating 
a little over 184,000 acres. 

The results are taken to indicate that under Ohio conditions there are a 
number of factors within the control of man which contribute to erosion. Stud¬ 
ies of individual case histories show considerable variation as to the importance 
of specific factors. There is likewise no one outstanding remedy. Changes in 
land use or the establishment of single control practices, such as terracing or 
strip cropping, may aid in controlling erosion but wrould evidently not constitute 
a complete erosion-control program for all farms. The practices prevailing on 
many of the farms were as frequently a result of past erosion as they were a 
factor leading to current erosion. 

The less eroded farms had a larger percentage of their land in erosion- 
resisting crops, such as meadow, pasture, and woods; a larger percentage of 
their cultivated crops on the more gentle slopes; used rotations containing a 
larger percentage of erosion-resisting crops and a smaller i)ercentage of clean- 
cultivated crops; and used lime and fertilizer in larger applications per acre 
and on a larger percentage of their crop land. There was also a lower per¬ 
centage of tenancy, a longer period of occupancy per tenant, and a longer 
period of ownership per owner on the less eroded farms, a smaller percentage 
of these farms was mortgaged, and the mortgage indebtedness per acre ,was 
smaller. 

25651 -38-2 
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Yields of corn on the less severely eroded farms were 25 percent above those 
more severely eroded. Furthermore, the less severely eroded farms had main¬ 
tained crop yields, whereas yields per acre had declined on the more severely 
eroded farms. Incomes were 65 percent larger on the less eroded farms. Low 
incomes may be a result of erosion, and also a contributing cause through pre¬ 
venting the establishment of erosion-control measures. On the less eroded farms 
the majority of the buildings were maintained in good condition, whereas on 
the more severely eroded farms they were in poor or fair condition. 

Wind erosion and its control, R. R. Drake {Agr, Engin,, 18 (1937) , No, 5, 
pp, 197 1 198, 200, figs. 2). —^This is a brief contribution from the U. S. D. A. 
Soil Conservation Service describing methods of soil manipulation best adapted 
to tlie control of wind erosion. 

The influence of hydrogen peroxide treatments on the exchange capacity 
of Maryland soils, J. B. Bartlett, R. W. Ruble, and R. P. Thomas (Soil Sci., 
Ji4 (1937), No. 2, pp. 123-138). —In a study carried out at the Maryland Experi¬ 
ment Station, the authors determined the loss of exchange capacity occasioned 
by oxidation of the soil organic matter content of a number of Mainland soils. 
The total exchange capacity was obtained by leaching with ammonium acetate 
and measuring the amount of ammonia absorbed. The organic matter was 
oxidized with 6 percent hydrogen peroxide. Total carbon determinations were 
made to measure the amount of organic matter in each soil before and after 
oxidation. Both the exchange capacity and organic matter were estimated 
before and after the treatment with hydrogen peroxide. The soils studied and 
results obtained were grouped according to their series and class within the 
five soil provinces. 

‘*The Coastal Plain soils had the largest percentage of organic matter which 
was active in the exchange complex. The coarser or sandy classes in this 
group had the highest percentage of the total exchange capacity in the organic 
form. The percentage of organic matter taking part in the total exchange 
capacity was practically the same in the Piedmont and Coastal Plain soils. 
The finer textured soils in all the provinces, except the Coastal Plain soils, 
showed the greatest loss in exchange capacity by oxidation. The average value 
ot the organic exchange complex obtained or, conversely, the amount of the 
complex destroyed by oxidation, was similar for the Appalachian Mountain and 
Plateau, the Limestone Valleys and Uplands, and the River Terrace and Flood 
Plain soils. A statistical study of all the values obtained for the loss in organic 
matter and the loss in exchange capacity for all the soils as a unit showed a 
highly significant correlation.” 

Changes in organic matter in western Washington soils as a result of 
cropping, L. C. Wheeting (Soil Sci., 44 (1937), No. 2, pp. 139-149). —An exami¬ 
nation of 73 pairs of samples of virgin soils and cropped soils of known agri¬ 
cultural history, representing seven soil series, with especial attention to the 
changes that have talcen place in the organic portion, was made at the Wash¬ 
ington Experiment Station. The results indicate that there has been an increase 
in the quantity of organic matter under cropping in western Washington. For 
all samples examined this increase amounts to about 28 percent. 

“The quality •f the organic matter is much improved as a result of cropping. 
This is probably associated with the change in the soil from the forest type to 
the cereal type of organic residue. The greatest Increases in quantity and 
quality of organic matter as a result of cropping occur under the better systems 
of soil management, which add organic material to the soil regularly. Under 
such management, western Washington soils have inaintained a superiority 
over virgin soils for at least a 45-yr. cropping period.” 
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The significance of inorganic siiray residue accumulations in orchard 
soils, J. S. Jones and M. B. Hatch {Soil 8ci„ 44 (i9S7), No. i, pp. 57-63, pi, 1 ),— 
That soil accumulations of spray residues do not affect tree growth in commer¬ 
cial orchards is found by the authors of this contribution from the Oregon 
Experiment Station to be due to the fact that usually these compounds “penetrate 
the soil mass only to such depth as they are carried mechanically by orchard 
tools of cultivation—approximately 6-8 in. Since tree root systems in the main 
distribute themselves in lower horizons of the soil profile, the major part of their 
absorbing portions do not contact the portion of the soil mass in which the 
increase of arsenic, lead, and copper-containing minerals occurs.** 

With regard to the suggestion that the occasional failure of cover crops in 
orchards may be a result of spray residue accumulation, the authors are of the 
opinion that “since cover crops in general are surface-feeding crops, and the 
surface localization in orchard soils of spray residue accumulation has been 
shown, this suspicion may be well founded, even though the suspected relation¬ 
ship of cause and effect proves eventually to be indirect only.** 

A further possibility of danger from soil accumulations of toxic elements lies 
in the fact that “in time commercial orchards will give way in rotation to the 
aiiual surface-feeding food and forage crops. The root systems of these crops 
must contact during their entire growing period that part of the soil mass in 
which lies many years’ accumulations of inorganic spray residues. If the 
situation is not so bad as to prevent growth altogether, it will cause root absorp¬ 
tion and assimilation in edible parts by these plants of maximum amounts of 
chemical elements toxic in the animal body. It is not yet definitely known how 
surface-feeding plants will respond under these conditions in the matter of 
intake and assimilation. The limited amount of evidence, however, points to 
hotli increased root absorption of arsenic, lead, and copper and increased assimi¬ 
lation of each by aerial and edible parts.** 

The occurrence of Azotobacter In Iowa soils and factors affecting their 
distribution, W. P. Mabtin, R. H, Wauker, and P. B. Bbown {Iowa Sfa. Res. 
Bid. 217 {1937), pp. 225-256, figs. 3). —^An examination of 287 Iowa soils represent¬ 
ing 52 soil types and 37 soil series showed that 35.2 percent contained Azoto- 
hacter. 

Although the authors do not consider the results obtained by them thus 
far to be conclusive, their results indicate that lime treatment of some Iowa 
soils in which Azotobacter was not found before treatment inducetl a growth of 
this organism. The further addition of rock phosphate did not induce a further 
increase in the growth of Azotobacter. The available phosphate content of 
the soil affected the growth of the organism, however, to tlie extent that growth 
was usually not found, regardless of favorable soil pH value, when the available 
phosphate content was less than 35 lb. per acre. 

“It may be concluded ... that Azotobacter do not occur to any great extent 
in Iowa soils; that the high acidity of the majority of these soils is the most 
important factor limiting their occurrence, although the available phosphate 
content may also be of importance in this respect; and that, other factors being 
favorable, the amount of growth which the Azotobacter will make depends 
largely upon the organic matter content of the soil and upon the pH.’* 

Advantages of the use of the law of diminishing returns in the layout of 
fertilizer test plots, B. O. Fippin {Soil Sci. Soc. Amer. Proc., 1 {1936), pp. 877- 
289, figs. 6).—^The layout of plat treatments proposed in this contribution from 
the Tennessee Valley Authority comprises one, two, three, and even four.ele¬ 
ments in basic amounts and scientific proportions in five or more graded rates 
of application, using the principles of diminishing returns, ratio triangle, and 
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the dominant composition of crops and soils. A number of advantages over 
prevailing diverse layouts are cited. 

The effects of fertilizers on the productivity of Sagemoor line sandy loam 
under irrigation, H. P. Singleton and L. C. Wheetino {Washington Bta, Bui. 
346 (1937), pp. 26, figs. 7 ).—“When a soil in an arid region is brought under cul¬ 
tivation for the first time through irrigation it becomes a medium for crop 
production under a different moisture environment from that in which it was 
formed. Besides being maintained in a moist condition throughout the grow¬ 
ing season, the newly irrigated soil is subjected to a generally downward move¬ 
ment of water in the profile, which is quite the opposite of its natural condi¬ 
tion. This new moisture regime undoubtedly changes the nutritive conditions 
within the soil. Cultivated plant residues accumulate, and the character of 
the soil organic matter changes.” 

A series of irrigated plats have been maintained at the Irrigation Substation 
at Prosser since 1922 on a new area of Sagemoor fine sandy loam soil. A 
rotation of potatoes, corn, and spring wheat has been used. Fertilizers and 
soil amendments have l>een added annually. In 1933, after four full rotations, 
the soils were sampled and examined in the laboratory. The results of the 
cropping as shown in yield data and the effects on the soil as shown in chem¬ 
ical analyses are here reported. 

“Throughout the cropping period, potato yields have tended to decrease 
regardless of treatment of the soil. The analyses show that some treatments 
improved the quality of the soil, but the effect on potato yields was not observa¬ 
ble. It is likely that environmental factors such as the presence of wJreworms 
and plant diseases may have influenced the results. Corn and spring wheat 
yields have tended to increase as the cropping proceeded, especially in those 
cases where beneficial soil treatments were made. The most beneficial treat¬ 
ments were those which added nitrogenous organic matter to the soil. 

“Fish scraps, horse manure, sheep manure, and alfalfa hay have been the 
most effective treatments insofar as increased yields are concerned. All of 
these materials supplied the soil with organic matter. The use of straw alone, 
however, was not effective because of the poor quality and wide carbon: nitro¬ 
gen ratio of this material. Among the inorganic fertilizers, ammonium sulfate 
was most effective in increasing yields, followed by a mixture of sodium 
nitrate and gypsum. Sodium nitrate alone was slightly less effective than the 
foregoing mixture. Treble superphosphate and bonemeal gave some increases 
in yields. Potassium sulfate and gypsum, when used alone, had but little 
favorable infiuence on yields. 

“Regardless of soil treatment, there was a strong tendency for calcium to 
accumulate under irrigation conditions. Eventually this may cause effects on 
plants similar to those resulting from overliming. The growing of plants rich 
in this nutrient may be one method of counteracting this tendency. 

“The experiments show that successful soil management must include provi¬ 
sions for the frequent application of fresh organic matter of high quality. It 
appears that the use of forage legumes in the cropping system will most 
effectively accomplish this purpose. For continued fertility of soils such as 
this, the utmost attention must be given to the supply of organic matter and 
available nitrogen.” 

Ammonium and nitrate nitrogen nutrition of barley at different seasons 
in relation to hydrogon-ion concentration, manganese, copper, and oxygen 
supply, D. I. Aenon (Boil Bci., U (1937), No. 2, pp. 91^121, pis. 4 , figs. 8) .—The 
author describes water culture methods devised at the California Experiment 
Statiop for the study of ammonium and nitrate nitrogen nutrition of young 
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barley plants grown at different seasons with control of the variables of reac¬ 
tion, aeration, and concentration of certain “microelements”, particularly man¬ 
ganese and copper. 

“The effect of the external reaction, maintained at pH 5, pH 6, or pH 6.7, 
on the growth of plants was modified by season. In the spring the ammonium 
plants grew best at pH 6 but failed to excel at that reaction in the fall. The 
nitrate plants made best growth at pH 5 in the fall but did not show any 
significant advantage at that reaction in the spring. Plants grown In either 
ammonium- or nitrate-containing culture solutions, maintained at pH 4, showed 
definite injury during both the spring and fall seasons. Growth of ammonium 
plants was affected extensively and favorably by either forced aeration of the 
culture solution or by the addition of manganese, copper, or certain other 
metals, without forced aeration. The proper adjustment of the culture solu¬ 
tion with resiHJCt to these factors has made it possible to produce ammonium 
plants not inferior to nitrate plants at every season at which experiments were 
performed. The Increase in dry weight of ammonium plants obtained by the 
proper adjustment of aeration of the culture solution and the concentration of 
metals was as much as 400 percent for shoots and 800 percent for roots. The 
effects of these factors on the nitrate plants were relatively small.’* 

Some general views of the possible functions of catalytic metals and aeration 
of roots in relation to the utilization of ammonium and nitrate nitrogen are 
discussed. 

Production and agricultural use of sodium nitrate, A. R. Merz and C. G. 
Pletcheb (U. 8, Dept. Agr. Circ. 430 (1937), pp. 12). —This is a brief semipopular 
account of the extraction and preparation of natural sodium nitrate, the 
manufacture of the salt synthetically, and its use separately and in mixed 
fertilizers. 

Manufacture and use of commercial fertilizers, A. W. Blaib (Shade Tree, 
8 (1935), No. 11, pp. [2, 3]).—^The author of this brief popular article from 
the New Jersey Experiment Stations presents an outline of the sources and 
treatment of raw materials, the preparation of commercial mixed fertilizers, 
and the conditions governing the practical use of such preparations. 

AGRICULTURAL BOTANY 

The natural vegetation of Arizona, A. A, Niohol (Arizona 8ta. Tech. Bui. 68 
(/.937), pp. 181-222, pi. 1, figs. 23). —^The descriptions given of the various 
vegetation types in the State are generalized statements of the composition, 
use, and apparent controlling factors that have determined tlieir development 
and present types. 

The 3 main natural divisions of the plant cover in the United States are 
forest, grassland, and desert shrub. These are further subdivided into 22 
types, of which the 10 found in the State are here described. The forest (33 
percent of the total area) is divided into 3 types—Douglas fir-ponderosa (yel¬ 
low) pine, which includes all species of fir, spruce, and pine except pifion; 
pifion-juniper; and chaparral. The grassland (26 percent) is also divided into 
3 types—^highland grass (short grass), desert land grass (mesquite grass), and 
mountain meadow (alpine grassland). The desert shrub (42 percent) Is divided 
into 4 types—sagebrush (northern desert), paloverde-cactl (southern desert), 
creosotebush— Atripleo^ (southern desert), and mesquite bosques (southern 
desert). A concluding section discusses the uses of native plants by the Indians. 

Human and physical resources of Tennessee.—^III, Flora, 0. H. Aujked, 
S. W. Atkins, and B. D. Raskopf (Tenn. Agr. Col., Agr. hJeon. and Rural Social. 
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Dept, Monog, 42 (1937), pp, figs, 2).—“This Is one of a series 

of monographs dealing with the principal economic, social, and civil aspects of 
the State.” The part on “flora” deals with the variety and abundance of plants; 
the plant regions (subalpine, mountain, valley, and western Tennessee), with a 
map showing the distribution of dominant species of merchantable timber; and 
the floral uses, Including the economic value, soil protection, and aesthetic value 
of plants. A bibliography of 10 titles is included. 

Plant material introduced by the Division of Plant Exploration and In¬ 
troduction, Bureau of Plant Industry, July 1 to September 80, 1084 
( U, 8, Dept, Agr,, Inventory 120 (1937), pp, 26) .—This number presents the usual 
annotated list of 628 lots of plant material Introduced for testing in the United 
States. 

Three thousand mycological terms, W. H. SNEXii (Providence: R. I, Bot. 
Clul), 1936, pp. 151, pis, 12), —This list is intended to include the techiiical terms 
ordinarily used in college courses in the morphology of the fungi and in mycol¬ 
ogy, and in addition to give the special meanings of technical and ordinary 
words and phrases used particularly in describing the agarics, boletes, and 
polypores for the benefit of amateur mycologists. 

Thermostable activating factors of cryptogam!c origin favoring the 
growth of bacteria [trans. title], A. and R. Sabtobt, J, Meyeb, and M. J. 
Mebqlen (Compt, Rend, Acad, 8ci. [Paris], 203 (1936), No, 3, pp. 280-282 ).— 
The growth-promoting factors for bacteria studied were obtained from Asper¬ 
gillus fumigatus, Schizosaccharomyces hominis, and Mucor spp. A specificity 
was found to exist between certain fungi and certain bacteria, and data are 
presented on the afllnities between three categories of cryptogamic filtrates and 
three groups of bacteria. 

Studies on the nodule bacteria, VI, VII, A. Itano and A. Matsuuba (Ber. 
Ohara Inst. Landw. Forsch., 7 (1936), No. 3, pp. 359-401t pi* 1)* —The following 
xmpers are Included: 

VI. Influence of different parts of plant on the growth of nodule 'bacteria .— 
The Influence of seeds, nodules, roots, and stems with leaves of genge (Astraga¬ 
lus sinieus) and white clover, fresh and dried, on three strains of the noduh' 
bacteria of genge and one strain each of beau and clover was Investigated. 

VII. Influence of the extract of nodules on the growth of nodule bacteria .— 
Using strains of nodule bacteria from genge, bean and clover, and the nodules 
from genge and bean, the growth accessory substance in the nodules was best 
extracted by water, followed in order by alcohol and chloroform, while ethyl 
ether, acetone, benzene, and petroleum were ineffective. No definite relation 
was found between the accessory substance, alkaloids, and nitrogen content^ 
of the nodules. 

Obtaining and culturing haplonts of Ustilago tritici [trans. title], M. 
Lange-de la Camp (Phytopath, Ztschr,, 9 (1936), No. 5, pp. 455-477, figs. 16 ),— 
By holding for 3-4 days at 2®-4® C., the author obtained promycella which 
split up into their four haploid parts in such a way that the latter were un¬ 
injured and could be Isolated and their further development followed. 

The sterili|j(ation of culture media by cold and its significance for the 
pure culture of micro-organisms [trans. title], G. Sghweizeb (Arch. Mikro- 
biol, 7 (1936), No. 3 , pp. 297-314, figs. 3 ). —^An apparatus and procedure are de¬ 
scribed for the sterilization of media by low temperature, said to be particularly 
applicable to organic media, to the preservation of enzyme activity, to physi; 
ological studies of micro-organisms, and to tissue culture studies. 

Electroinjection as a method for phytophy si ological studies [trans. title], 
S. PrAt and A. Glazunov (Protoplasma, 27 (fP36), No. 1, pp. 73-85, figs. 10). — 
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A method is described whereby specific cations may be introduced Into living 
tissues and cells without the simultaneous influence of foreign anions. 

An inexpensive recording manometer, F. J. Nutman {Ann. Bot. [London], 
n. 8et\, 1 (1957), iSTo. i, pp, 205, 206, figs. 2). —The author describes and illustrates 
a cheap, simply constructed manometer claimed to render the advantages of 
the resistance porometer more widely available. 

Cooling device for the microtome, K. W. Cooper and R. H. MacKitight 
{Stain Technol., 12 {1937), No. 1, pp. 25-27, figs. 2). —For chilling the blade and 
paraffin block a sheet of duraluminum is cut and folded according to the pattern 
illustrated and described to serve as ice carrier. 

First investigations of the relations between soil activity and plant 
growth, using a new physical method of measurement—^Preliminary con¬ 
tribution [trans. title], K. M. MAller {Phytopath. Ztschr., 8 {1935), No. 6, pp. 
623-632, figs. 2). —The author presents data relative to the existence of earth rays 
and to their effects on plant growth and on the divining rod reaction, and 
describes an electric Instrument for measuring the intensity of such radiation 
objectively. 

Regulative phenomena in the water intake and rate of conduction in 
Vicia faba roots [trans. title], A. Beewig {Jahrb. Wiss. Bot., 82 {1936), No. 5, 
pp. 803-828, figs. 7). —The water absorption was determined for six zones of the 
individual roots. The rate of conduction corresponded with that of the trans¬ 
piration stream in the shoots. 

The influence of wilting on the water balance and carbohydrate metabo¬ 
lism in leaves of some tobacco varieties of diflereiit degrees of drought 
resistance [trans. title], S. D. L’vov (Lvoff) and S. S. Pikhtenqol’ts (Fichtejv- 
HOLz {Trudy Bot. Inst. Akad. Nauk S8SR, Eksper. Bot. {Acta Inst. Bot. Acad. 
8ci. UR88. Bot. Expt.), Jf. scr., No. 2 {1936), pp. lJf9~223; Qer. ahs., pp. 215- 
221). —The drought-resistant Dtibek 44 and American 571 and the drought- 
susceptible Dehli tobaccos were used in the wilting tests reported. Under 
wilt conditions there arises in the plant a stimulus under the action of which 
starch hydrolysis produces an active saccharose. Drought-resistant plants 
possessed this power in a higher degree tlian the nonresistant forms. 

The influence of various methods of plant hardening on their drought 
resistance under different conditions of mineral nutrition [trans. title], 
K. S. Semakin {Trudy Bot. Inst. Akad. Nauk 88SR, i^ksper. Bot. {Acta Inst. 
Bot. Acad. 8ci. UR88, Bot. Rapt.), 4 . ser.. No. 2 {1936), pp. 225-227, figs. 4; Qer. 
ahs., pp. 269, 270). —Resistance to the lowering of the water content of the aerial 
parts of the plant, accompanied by loss of turgor, can ho strengthened or weak¬ 
ened by changes in the water economy taking place during the preceding period 
of development of the plant. This “hardening” can be attained by preliminary 
holding of the plant under conditions of (1) lowered soil moisture, (2) increased 
concentration of the soil mineral solution, or (3) raised soil temperature (40®- 
45®). The mechanisms of these factors are discussed. Hardened plants show 
no special outer anatomical-morphological or physiological changes. The con¬ 
ditions under which hardening proceeds are those relatively unfavorable to 
growth and production of dry substance. The temporary wilting which hard¬ 
ened plants undergo without cessation of life activities leads to a definite lower¬ 
ing of the production of vegetative mass—apimrently as a result of the weaken¬ 
ing of photosynthesis. 

The hardening phenomenon as a process taking place in the protoplasm of 
living cells doubtless acts on all the physiological and anatomical-morphological 
factors. In order to clarify fully the mechanism of the process, methods ^re 
necessary which will permit controlling the condition of the protoplasm itself. 

• A bibliography of 61 titles is appended. 
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Factors affecting cold resistance in plants, S. Dunn (Plant Physiol,, 12 
(1937), No. 2, pp. 519-526: also New Hampshire Sta, Sci. Oontrib. 50 (1937)y 
pp. 519-526).—Aa outstanding characteristic of herbaceous plants tested for cold 
resistance is the individual variation In reaction. In an attempt to eliminate 
such variations exiieriments were devised by the New Hampshire Experiment 
Station to test tlie effects of some of the enviroiial conditions. Growing cab¬ 
bages at different constant soil moisture levels or with high and low amounts of 
nitrogen, phosphorus, and potassium did not affect the degree or uniformity of 
hardiness. A cool growth temperature for potatoes and cabbages also failed to 
eliminate individual variations within a group, but caused a greater average 
survival from freezing than a warm temperature. Vegetative propagation of 
survivals of cold exposure in groups of Bryophyllum and Jerusalem-artichokcs 
for several generations indicated that the average hardiness within a group can 
be increased temporarily, but eventually falls back to the original condition. 
It is believed that the effect of some other factor acting in cooperation with 
selection, such as growing at a cool temperature, is required to hold the a^'erage 
survival at a high level. 

The influence of atmospheric humidity upon the suction force of the 
plant shoot, with special reference to the stomata! aperture, T. Taoawa 
(Japan. Jour. Bot., 8 (1936), No. 1, pp. 85-9^, fiys. ^).—Using Phaseolus vulyaris, 
an inverse proportion was noted between the suction power of the shoot and 
atmospheric humidity when the latter was relatively high, but when it was low 
the suction power remained almost constant even with decrease in humidity. 
Under a constant, continuous illumination an inverse proportion occurred be¬ 
tween stomatal opening and humidity. In a saturated atmosphere the stomata 
were nearly closed and their opening was accompanied by a decrease in humid¬ 
ity, but beyond a certain limit no increase in stomatal aperture was seen even 
with decrease in humidity. The reactions under comparable conditions in dark¬ 
ness were similar but less marked. It is concluded that a relation exists 
between stomatal opening and transpiration. 

The effect on the behaviour of stomata of alternating i>erjods of light and 
darkness of short duration, F. G. Gregory and H. L. Peabbe (Ann. Bot. [Lon¬ 
don], n. ser., 1 (1937), No. 1, pp. 3-10, figs. S). —Transition from darkness to alter¬ 
nating light led to partial opening, while passage from full to alternating light 
led to partial closure of the stomata. With each duration of alternating light 
a fairly definite equilibrium position was reached, at which a minimum oijening 
was obtained with alternations of 40 seconds’ duration. With longer or shorter 
alternations the stomata at equilibrium had a larger aperture. Evidence for 
rhythmical variations in the size of the stomata appeared in the records. 

The Influence of light on the stomatal opening, T. Tagawa (Japan. Jour. 
Bot., 8 (1936), No. 1, pp. 95-112, figs. 8). —^The author concluded from tests with 
Phaseolus vulgaris that the diurnal course of stomatal movements may be 
interpreted as a result of the diurnal variation in light intensity. A simijar 
relation was noted for nyctinastic movements of the leaves. So far as tliese 
movements are related to cell turgor and to light reactions they are deemed to 
be similar phenomena. 

Phototropiiun and the extensibility of cell walls [trans. title], F. Gessneb 
(Jahrb, Wiss. Bot., 82 (1936), No. 5, pp. 796-602, figs. 4). —Irradiation of growing 
Helianthus hypocotyls with visible light reduced the elastic and plastic cell-wall 
extensibility. Hypocotyls of Lupinus lutevs which had already stopped their 
growth stretching were not influenced in this respect by such irradiation. 

The stimulatory process in the phototropic excitation of Phaseolus nodes 
(trans. title], B. BAnnino (Jahrb. Wiss. Bot, 84 (1937), No. 3, pp. 335-357, 
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fig9, 7).—^Thls is a study of the mechanism of phototropic variation in movements 
of the primary leaves of P. multiflorua. 

The influence of wounding on photosynthesis [trans. title], H. F. Neu* 
BAUER (Phytopath, Ztschr., 9 (1936), No. 5, pp. 517-530, figs. 6). —^Using beech, 
hornbeam, elm, Japanese quince, hazelnut, etc., the author studied the effects 
on the intensity of assimilation of ringing the bark of twigs around the leaf 
studied, of cutting off the twig over the leaf tested, and of other wound 
treatments. 

The role of oxygen in the process of turning green [trans. title], V. N. 
LttJBiMENKo (W. N. Lubimenko) and N. N. Gortikova (Trudy Bot. Inst. Akad. 
Nauk SSSR, Bksper. Bot. (Acta Inst. Bot. Acad. 8ci. VR88, Bot. Expt.), 4- ser.. 
No. 2 (1936), pp. 113-148, figs. 2; Pr. abs., pp. 145, This is a biochemical 

study of chlorophyll synthesis in etiolated seedlings of wheat and maize, with a 
bibliography of 40 titles. 

A review of recent work on the nitrogen metabolism of plants, I, H. S. 
McKee (New Phytol., 36 (1937), No. 1, pp. 33-56). —^This part discusses the ab¬ 
sorption and assimilation of nitrogen (inorganic and organic compounds and 
gaseous nitrogen), the formation of amino acids and protein in the plant, 
plant proteins, the chemistry of protein break-down, the deamination of amino 
acids, and the regulation of protein formation and break-down in the plant. 
About five pages of bibliography are included. 

A study of the elTect of blue-violet rays on the formation of carbohy¬ 
drates in leaves, R. H. Dastur and S. Solomon (Ann. Bot. [London], n. ser., 
1 (1937), No. 1, pp. 147-152). —“The Importance of the blue-violet rays in the 
photosynthetic process is demonstrated quantitatively.’* 

Studies of the fat metabolism of germinating pumpkin [trans. title], U. 
Weber (Ber. Dent. Bot. GesclL, 54 (1936), Ocn. Vcrsamml. Heft. 1, pp. 70-75, 
figs. 5). —This is a study of the growth and metabolism (especially of fats) 
of seedlings in water and in potassium acetate solution. The data include 
lengths of root and hypocotyl, iodine number, crude fat content, and fresh and 
dry weights in the two media. 

Absorption of phosphorus by plants in relation to the concentration of 
hydrogen ions in the medium, A, Kozlowska (Profoplasma, 27 (1936), No. 1, 
pp. 9-31). —Forest, peat-bog, aquatic, and ubiquitous plants, taken from natural 
conditions in the field and kept for 5 days in acid and neutral solutions 
(%ooo N and Mooooo n solution Na2nP04), showed different capacities for phos¬ 
phorus absorption, depending on the ecological character of the plant itself and 
on the H-lon concentration of the solution. 

The physiology of tannin in the plant cell, TII [trans. title], W. Hauser 
(Protoplasma, 27 (1936), No. 1, pp. 125-130). —Supplementing previous studies 
(B. S. R., 76, p. 604), the results support the hypothesis that tannins in the 
plant organism play the role of protective colloids in relation to the homo¬ 
geneity of the plasma. 

The influence of unknown external factors in experiments with Avena 
sativa.—Contribution 19 on the growth-promoting substances of plants 
[trans. title], F. Kool, A. J. Haaokn-Smit, and C. J. van Hulssen (Hoppe-8ey- 
ler*s Ztschr. Physiol. Chem., 241 (1936), No. 1-3, pp. 17-33, figs. 12). —^The paper 
considers the influences of fluctuations during daily periods, weather factors, 
electrical phenomena, and fluctuations in the respiratory Intensity of oats. 

The dependence of growth of the Avena coleoptile and its so-called 
grovirth-substance production on the auxin content of the endosperm 
[trans. title], R. Pohl (Planta, Arch. Wiss. Bot., 25 (1936), No. 5, pp. 720-7^0, 
figs. 17). —This paper reports studies on the growth substance of the coleoptile 
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and endosperm of oats, its extraction from the endosperm, and the addition 
of growth substance to the endosperm and Its effect on the length of the 
coleoptlle. It Is concluded that the growth of the coleoptile depends on the 
growth-substance content of the endosperm. 

A deseeded Avena test method for small amounts of auxin and auxin 
precursors, F. Skoog {Jour, Oen, PhysioL^ 20 {1937), 3, pp. 311-334, 8 ).— 

The method described is said to permit quantitative determinations of about 
10 times as low concentrations of hormone as the standard method, through an 
increase in the time of the test (so that nearly all the hormone can be utilized), 
and through an Increase in the sensitivity of deseeded plants to unilaterally 
applied small concentrations of hormone. The effect of deseeding in relation to 
curvature consists primarily in the prevention of auxin regeneration through 
the removal of the material for auxin synthesis and also in the prevention of 
physiological aging. The mechanisms of auxin synthesis in the coleoptile tip 
and of auxin regeneration in the new physiological tip are shown to be identi¬ 
cal. Applications of the deseeding method are illustrated by determinations of 
auxin in primary leaves and coleoptiles of oat seedlings. 

The method has also been used as a test for precursors of auxin obtainable 
from the coleoptile and from other sources, and it further permits a distinction 
between auxins and these substances which may become activated by the plant. 
Evidence of a precursor of auxin in the plant is given indirectly by determina¬ 
tions of the decrease in auxin synthesis in deseeded plants and directly by its 
isolation from the plant. Precursors of heteroauxin are also demonstrated, 
and their chemical nature and activation are considered briefly. 

The influence of a phytohormone on the correlation activity of the coty¬ 
ledons of Plsum sativum [trans. title], B. Plch {Bot. Centhh, BeAhefte, 5/} 
{1936), Abt A, No. 3, pp. 358-4^5, figs, 4 )-—The studies were carried out with 
heteroauxin and with other hormones and chemicals in comparison. 

Cotyledonary resistance and lability studied in Phaseolus vulgaris, I 
[trans. title], G. Zanoni {Arch. Bot., 12 {1936), No. 3-4, PP> 350-357, figs. 2).— 
This reports the results of a study of the biochemical differentiation of the 
cotyledons during the maturation of the seed of P. vulgaris. 

Further studies on cotyledonary resistance and lability, II [trans. title], 
G. Zanoni {Arch. Bot, 12 {1936), No. 3-4, PP- 358-370, figs. 3 ).—This is a con¬ 
tinuation of above study. 

The respiratory quotient of seedlings of liupinus albus during the early 
stages of germination, F. N. Cbaig {Jour. Gen. Physiol., 20 {1937), No. 3, pp. 
449-453, fig. 1 ).—In germinating seedlings the respiratory quotient was unity. 
After a drop to 0.76 at 9 hr. the value rose to 0.90 at 12 hr. and then fell to 
0.64? at 60 hr. It is deemed improbable that the fat oxidation system is the 
first to become activated. 

The development of the leaf of Vitis vinifera and some of the laws of its 
structure [trans. title], O. Sartorius {Oartenbauwissenschaft, 10 {1937), No. 
5^6, pp. 541-556, figs. IS ).—This is a developmental and morphological study. 

Observations on the effect of environmental conditions on the structure 
cMl the lateral*roots in sugar beet, B. Abtsch wages {Jour. Agr. Res. [17. 8.], 
55 (1937), No. 2, pp. 81-86, pis. 3, fig. 1 ).—In this cooperative study by the 
New Mexico Experiment Station and the U. S. D. A. Bureau of Plant Industry, 
it was found that under normal conditions the lateral rootlets developed no 
secondary tissues, and the protoxylem plates were predominantly triarch. The 
cells of the endodermis often developed secondary thickenings, forming an 
entire or partly broken thick-walled Jacket around the vascular cylinder. If 
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fho tliin-walled cells are few in number, they may well be likened to the trans¬ 
fusion cells so common in a thick-walled endodermls. 

The preceding crop, while inhibiting early top growth in some plats (notice¬ 
ably in beets after corn), apparently did not affect root development, e. g., 
sugar beets from the “after-corn” plat, characterized by less top growth, showed 
a root system equal to that of the luxuriant “after-cowpea” plat. No significant 
structural differences were noted in any of the material coming from an ap¬ 
parently normal environment; but distinct pathological changes, especially in 
the nature of phloem necrosis, were observed in plants grown under unfavor¬ 
able soil conditions. 

Pigmentation in the root of the cotton plant, H. V. Jordan, D. R. Ebole, 
J. H. Hunter, and J. B. Adams {Science, 86 (1937), No, 2220, pp, 60-61). —^The 
use of fertilizers with phosphoric acid dominating tended to accelerate the 
appearance of Phymatotriehum omnivorum root rot, to hasten physiological 
aging of tlie plant, and to the development of distinctly reddish pigmentation of 
the root bark, while high-nitrogen fertilizers tended to the reverse effects on 
root rot and physiological age and to the development of a pale-yellow tint of 
the roots, of a lighter shade than control, unfertilized roots. 

Studies of the physiology of development and stimulation in cultures of 
isolated root tips [trans. title], H. Fiedler (Ztschr. Bot., SO (1936), No. 9, 
pp. 885-436, figs. 18). —Using isolated roots and root tips of maize, peas, and 
Vida faha growing in nutrient solutions and in agar or quartz sand culture, 
the author studied regeneration, growth, chlorophyll formation, tropisms, 
growth-promoting substances, and various biochemical reactions. Compari¬ 
sons of results are made with tliose on various plants by other investigators 
(including a bibliography of 58 entries). 

Hydroponics—Crop production in liquid culture media, W. P. Gerickf/ 
(Science, 85 (1937), No. 2198, pp. 177, J78),—This contribution from the Uni¬ 
versity of California gives a general discussion of the growing of crops on a 
large scale in liquid media. Because the term “aquiculture” has been used in 
other connections, the author here proposes the name “hydroponics” for this 
method of commercial growing of vegetables, flowers, etc. 

GENETICS 

Cytology in its relation to taxonomy, E. Anderson (Bot. Rev., 3 (1937), 
No. 7, pp. 335-350, figs. 4)» —This review is concerned with the more recent find¬ 
ings in cytology, which is concerned with the architecture of tlie germ plasm, 
and in its relation to tjaxonomy, which is concerned with the adult forms re¬ 
sulting from germ plasms. It is well known that there are clmracteristic 
peculiarities of relationship in different families and genera, the very pattern 
of evolution varying from group to group. Cytology is important to taxonomy 
iHK’uuse it is already able to diagnose certain causes of these differences in 
the pattern of evolution. In fact, it is believed that many groups of flowering 
plants cannot be adequately monographed without correlated cytological and 
taxonomic research. The literature references cover more than two pages. 

Chromosome structure.—^XII, Further radiation experiments with 
Tradescantia, B. B. Nesel (Amer. Jour. Bot., 24 (1937), No. 6, pp. 305-372, 
figs. 7). —^An extension of previous work by the New York State Experiment 
Station (E. S. R., 77, p. 464). The occurrence of “half-chromatid” lesions-in 
chromosomes of T. reflexa, Irradiated previously to synapsis, was investigated 
under varying dosages of X-rays, grenz rays, and gamma rays. 

Chromosome structure.—Meiosis in Dissosteira Carolina Ij., B. R. 
Nebel and M. I». Rutile (Ztschr. ZclJforsch. u. Mikros. Anat., 26 (1937), No. 2, 
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pp, 281-292, figs, 10 ).—Continuing this series, the chromosome changes during 
meiosis in the D. Carolina are described. 

InTestigations of the physiology of meiosis, IV [trans. title], K. ZthiN 
{Ztschr. Dot., SO (iP57), No. 12, pp. 577-603, figs. 10).—This monographic cyto- 
logical study was carried out on Oenothera spp. and hybrids. 

Inheritance of branching habit in gram (Cicer arietinum), V. Bamanatha 
Aytab and R. Balasubbamaniam (Madras Agr. Jour., 25 (1937), No. 4, pp. 105, 
106, pi. 1 ).—^The branching habit in the gram was found to be determined by a 
pair of genes Br hr, with Fi showing dominance by basal branching over the 
umbrella type of plant. 

Inheritance of characters in gram (Oficer] arietinum) : Foliage colour 
and rough seed coat, R. Batasijbkamania Ayyab (Madras Apr, Jour., 25 (1937), 
No. 7, pp. 207, 208, pi. 1 ).—Green v. pale yellowish green colors of leaves in 
Bengal gram differ genetically by a single factor pair termed Lg Ig, and roughness 
V. smoothness of seed coat by R r. Lg. is independent of T^, and R is independent 
of T* and P. 

The inheritance of seed-characters in gram (Cicer arietinum L.)« H. 
Singh and R. B. Ekbote (Indian Jour. Agr. Sci., 6 (1936), No. 5, pp. 1087-1104, 
pis. 2).—The Inheritance of color, shape, and surface of seed was studied in 
crosses among Pusa gram types (B. S. R., Cd, p. 630) 11, 12, 52, and 21. The 
bluish brown seed color as in type 11 depended on a single factor A or B, and 
the reddish brown seed color of type 12 was produced by interaction of A and R. 
P modified the action of A or B, turning bluish brown to yellowish brown as in 
type 62. The dark reddish brown seed color as in type 21 was determined by 
interaction of A, P and D or B, P and D. In the three crosses studied bluish 
brown seed color of the common parent, type 11, behaved as a recessive to reddish 
brown, yellowish brown, and dark reddish brown of types 12, 52, and 21, respec- 
tively. The color, shape, and surface of seed were associated. In group I, the 
yellowish brown and dark reddish brown color was linked with irregular shape 
and slightly granulated surface, and in group II the bluish brown was linked with 
round shape and smooth surface. Flower color also was linked with these seed 
characters, pink flower being associated with group I with prominent black dots 
and blue flower with group II, having faint black dots. 

Genic analysis of rice.—I, Grain shedding, B. S. Kadam (Indian Acad. Sci. 
ProG., 4 (1936), No. S, Sect. B, pp. 224-229, pi. 1 ).—In a cross betw’een the local 
wild rice which sheds its grain completely and a Burmese nonshedding variety, 
the shedding character was dominant and attributed to two duplicate genes Shi 
and Sha. See also an earlier note by Hamiah and Rao (E. S. R., 76, p. 610). 

Inheritance of inner glume colour in rice, S. K. Mitoa and P. M. Ganguli 
(Indian Jour. Agr. Sci., 7 (1937), No. 1, pp. 126-133, pis. 2 ).—Factors determining 
Inheritance of inner glume color in rice (E. S. R., 50, p. 219) were studied in three 
crosses. C and L were held responsible for production of blackish green and light 
brown, respectively; the presence of both results in green and their total absence 
in brown in the ratio of 9 green: 3 blackish green: 3 light hrowu: 1 brown. Black 
color of the mature inner glume results from the combined effects of Bt and B», 
while T alone or in combination with either Bt or Bt results In yellow. Blackish 
brown appears in the absence of Y. Bx and Bz together are dominant over Y and 
Y is dominant over either Bi or Bz, Fz segregation being in the ratio of 36 black : 
21 yellow: 7 blackish brown. The Fs behavior has also conformed to expected 
segregations. 

Inheritance of sheathed ear in rice, R. L. and B. L. Sethi and T. R. Mehta 
(Indian Jour. Agr. Sci., 7 (1937), No. 1, pp. 134-148, pis. S).—Sheathed ear, in 
which an expansion of the rice leaf sheath covers the panicle throughout 
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the plant’s life and keeps the rice fly {Leptocorisa varicomis) from the 
developing kernels, occurs naturally in a group of coarse-grained, unproduc¬ 
tive rices called Sathi, but not in good and heavy-yielding rices. In crosses 
between good rices and a Sathi type, ‘‘emerged” condition was dominant 
in Fi, and in F* four phenotypes were distinguishable. Diverse ratios were 
obtained in Fa, but the data were explained satisfactorily on a trihybrid 
hypothesis. Certain true-breeding hybrids obtained in Fn appeared of some 
economic signiflcance. 

Awnedness and its inheritance In rice, R. L. and B. L. Sethi and T. R. 
Mehta (Indian Jour. Agr. Sd., 7 (1937), No. 4, pp. 589S00, pi. 1). —^The varia¬ 
bility of the awn and the influence of environment are presented to show that 
crowding of plants tends to increase awn development. Apparently this 
is not due to deficient nutrition, because even with heavy fertilization the 
relation between crowding and awnedness was unaltered. In inheritance 
awn length was found to be governed by three or more genes acting cumu¬ 
latively, and awn color was due to a simple gene. 

Inheritance of characterz in sorghum—the great millet.—Dimpled 
grains, G. N. R. Ayyanqab, M. A. Sankaba Ayyae, V. Panduranga Rao, and 
A. Kunhikoban Nambiab (Indian Jour. Agr. 8ci., 6 (1936), No. 4, pp. 938-945, 
pi. 1, fig. 1). —^This is the ninth number in the series (B. S. R., 76, p. 21). 

Dimpling has been noted in white, yellow, red, brown, and pearly or 
chalky sorghums, although varieties with such kernels are rare. Dimpling 
can occur in kernels with floury or corneous endosperm, resulting from 
arrested development of the starch grains. Grains from dimpled varieties 
are consumed as a delicacy in the dough stage when they are sweet, dimpled 
kernels containing three times the amount of reducing sugars found in non- 
dimpled kernels. Pollen grains in dimpled sorghum varieties stain light 
blue and in common varieties decx> blue with iodine. In hybrids between 
dimpled and common nondimpled varieties, gametic dimorphism has been 
noted in both pollen grains and embryo sacs. Nondimpled kernels in heads 
with dimpled grains betray xenia. Dimpled kernels occur often in the group 
Sorghum cemunm, and the dimpled variety was named S. cemuiim areolatus. 
Dimpled kernels (dp) are recessive to normal nondimpled (Dp) kernels. 

Linkage between purple leaf-sheath colour and Juiciness of stalk in 
sorghum, G. N. R. Ayyangar, M. A. Sankaba Ayyab, and V. Panduranga Rao 
{Indian Acad. Sci. Proc., 5 (1937), No. 1, Sect. B, pp. 1-3, pi. 1). —Linkage was 
noted between the factor P for purple leaf-sheath and D for juiciness of 
stalk, with a recombination percentage of 30±1.8. 

The occurrence and inheritance of wa.\y bloom on sorghum, G. N. R 
AYYANGAR, V. PANDURANGA RaO, A. KuNHIKORAN NamhiAR, aild R. W. X. 
PoNNAiAH (Indian Acad. Sci. Proc., 5 (1937), No. 1, Sect. B, pp. 4-15, pi. 1 ).—^The 
waxy bloom developed by all sorghum varieties when heavy is present on 
the leaf-sheath, leaf-blade, internode, ijauiele branch, and glume, and when 
sparse is easily seen at the top of the leaf-sheath and internode and the 
base of the under surface of the leaf. It differs in groups of sorghums. 
The heavy bloomed condition (H) was found to be a simple dominant to 
the sparse bloomed (h) and Independent of leaf-sheath color factors P and 
Q, leaf margin disposition factor Mu, kernel surface structure factor Z, 
and the brown kernel factors Bt and Bi. 

ChlorophyU deflciencies In sorghum—^xantha and patchy albino, G. N. R. 
Ayyangar and T. Venkataramana Reddy (Indian Acad. Sci. Proc., 5 (1937), 
No. 5, Sect. B, pp. ISS-ISS, pi. f).—Two new types of chlorophyll deflciencies, 
xantha and patchy albinos, both lethal, have been noted in sorghum. Xantha 
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seedlings are yellow and deficient in green chlorophyll pigment only. A gene 
designated px is responsible for xantha seedlings and Yx results in normal 
green seedlings. Patchy albinos, oZp, differ from complete albinos in being 
greenish in color with patches of albinotic areas; Alp results in normal green 
seedlings. 

The inheritance of height cum duration in sorghum, G. N. B. Ayyanoab, 
M. A. Sank ABA Ayyab, and A. Kunhikoban Nambiab (Madras Agr, Jour,, 25 
(19S7), No, 4, pp, 107-118, pi, 1, fig. 1 ).—^The character composite “short-early” 
and “tall-late” in sorghum appeared due to differences in internodal number 
and disposition in length. In the short group there were about 10 internodes 
with unimodal distribution in length from the base upwards, and in the tall 
group about 17 interuodes showing bimodal disposition in length. The simple 
dominant factor /ni is responsible for production of fewer internodes with uni¬ 
modal distribution in length, and ini gives rise to a greater number of internodes 
and bimodal distribution in length. Heads of the tall-late plants were heavier, 
had more whorls, and more branches In each whorl than heads of the short- 
early group. Ini was independent of D for pithy stalks. 

A preliminary note on a new Saccliarum X Sorghum hybrid, B. K. 
Janaki Ammal and T. S. N. Singh (Indian Jour, Agr, 8ci,, 6 (19S6), No. 5, pp. 
1105, HOG, pla. 2 ).—^An Fi of Saccharum apontoncum (Dehra Dun, 2w=56) XSor¬ 
ghum durra (2n=20) is described. 

Sugarcane-bamboo hybrids, T. S. Venkateaman (Indian Jour. Agr. Sci., 7 
(1937) No. 3, pp. 513, 514, pls. 2).—Fi of Saccharum offlcinarum X Bamhuaa 
arundinacea are reported. 

Inheritance of quality and quantity of oil in flax in relation to other plant 
characters, W. G. McGbegob (Canad. Jour. Res., 15 (1987), No. 8, Sect. C, pp. 
802-379 ).—The data from 21 varieties of fiax grown at the Dominion Central 
Experimental Farm, 1929, 1931-34, were analyzed statistically at Iowa State 
College to determine the relations of quantity and (luality of oil to seed size, 
days to maturity, days from flowering to maturity, and plant height. The hy¬ 
brids Cyprus X Ottawa 77()B and Buda X Ottawa 770B were studied to deter¬ 
mine the genetic basis for the inheritance of quality of oil, fiower type, color 
of seed and of oil, seed size, and plant height The refractometric method for 
determining quantity and quality of oil, compared with the ether extraction 
method for oil content and the Wijs method for iodine number, was found to 
be very practical for breeding studies. 

High oil content was associated with a long period from blooming to maturity 
and with large-seeded varieties. In the hybrids, iodine number, seed size, and 
height of plant apparently depended on several genetic factors; no significant 
association between oil content, iodine number, seed size, or height of plant was 
found. Inheritance of fiower and seed type was explained on the basis of a 
single factor, the Ottawa 770B type with white, narrow, involute i)etal and 
greenish-yellow seed behaving as a simple recessive or the expression of several 
very closely linked recessive genes. Association of high iodine number with 
this factor for yellow seed color was indicated in both hybrids. Evidence sug¬ 
gested that color of oil, as measured by carotenoid pigment content, had a genetic 
basis. No correlation was indicated between carotene pigment content and the 
quantity and (fuality of the oil or color of the seed. 

Inheritance of earliness of heading and other characters in a Qamet X 
Red Fife cross, F. Gfeller (Sd. Agr., 17 (1937), No. 8, pp. 4^2-491; Fr. ahs., 
p. 491) •—^The Fi of a cross between the early awnletted, bunt-resistant Garnet 
and the apleal-awned susceptible Red Fife wheat was found to be intermediate' 
in earliness, and Ft segregation was unimodal in distribution. Action of many 
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factors governing earliness was evident. Inheritance of bunt resistance was 
governed by a single main factor; bunt resistance in Garnet wheat was not 
linked with the awn factors. Awn segregation in F* and F» was in the dihybrid 
ratio of 6 awnless: 5 apical owned: 5 awnletted: 1 awned. The parents carried 
different factors for awnlessness which behaved cumulatively in inhibiting awn 
expression. Inheritance of earliness and awns appeared independent. 

Studies in inheritance and physiology of reproduction in mammals, 
H. L. Ibsen (Kansas 8ta, Bien. Rpt. 19S5S6, pp, 86, 87).—^Brlef reference is made, 
to progress in experiments dealing with a suggested case of linkage, inheritance 
of conformation, and tendency to produce one sex in guinea pigs, and the dis¬ 
covery of modifiers in the horned character and microscopic and chemical study 
of coat color and pigments in cattle. 

A genetic history of the Brown Swiss cattle in the United States, D. M. 
Yodeb and J. L. Lush (Jour, Heredity, 28 (1937), No, -}, pp, 15Jf-160, figs, 2), — 
A study by sampling methods from the Iowa Experiment Station of the 
pedigrees of Brown Swiss cows in the Register of Production and winners 
at several leading fairs and livestock shows indicated higher relationships in 
the show groups than in the production classes. The higliest individual relation¬ 
ship to the whole breed was about 9 percent. The amount of inbreeding from 
1909-29 was estimated to reduce heterozygosis about 0.5 percent per generation. 

Monozygotic triplets in cattle [trans. title], C. Kronacher (Ztschr, Zurlit., 
Reihe B, Tierziicht, u, Zuchtungsbiol., 36 (1936), No. 3, pp. 267-280, figs. 7 ).— 
The similarity of a set of female triplet calves in markings, measurements, 
weights, blood, and other characteristics suggests their single-egg origin. 

X-ray skeletal studies of Dahleiii cattle triplets and twins [trans. title], 
C. Kronacher and F. Hogreve (Ztschr. Ziicht,, Reihe B, Tierziicht. a, Ziichtungs- 
hioL, 36 (1936), No. 3, pp. 281-291f, figs. 13). —The identity of the triplets de¬ 
scribed in the above paper and the twins previously described (B. S. R., 77, 
p. 35) is confirmed by the X-ray pictures of the bones of the legs, including 
the carpus, tarsus, and lower extremities. 

How to breed dogs, L. F. Whitney (New York: Orange Judd Pub. Co., 1937, 
pp. XVII-\-338, {figs. 170]). —This is an account of reproduction, principles of 
genetics, and the heredity of known characters in dogs. 

Genetics of mouse leukemia, B. C. MacDowell (Jour. Heredity, 28 (1937), 
No. It, pp. 131-138, pi. 1, figs. 6). —Studies of leukemia in inbred mice and its 
transmission showed that genetic and environmental factors are both neces¬ 
sary to bring about the optimum development of the disease. 

[Genetics and physiology of reproduction studies with poultry at the 
Kansas Station], D. C. Warren (Kansas 8ta. Bien. Rpt. 1935-36, pp. 77, 78, 
85, 86). —Results are briefly reported on studies showing that both environment 
and heredity are in part responsible for the occurrence of crooked keel bones; 
on the production of strains of Rhode Island reds differing in rate and degree 
of feathering at broiler age; on the influence of various factors on egg forma¬ 
tion and variations in the characteristics of spermatozoa from fertile and 
infertile males; on the production of fertile eggs after artificial insemination 
of hens that had produced infertile eggs after normal mating; and on the 
influence of crossing breeds on the weights, egg production, and mortality 
of the progeny. 

A measuring device for shank length of living birds, B. R. Bubmestbr 
and I. M. Lebner (Poultry 8ci., 16 (1937), No. i, pp. 211, 212, figs. 2), —An accu¬ 
rate measuring device for shank length of fowls from hatching to maturity 
is described from the California Experiment Station. The accuracy of the 
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Instrument was checked with the tarsometatarsal length determined after 
dissection. 

Shank length as a criterion of inherent size, I. M. Lebneb (Poultry 8ci,j 
16 (1937), No. 4, pp. 913-215, fig. 1). —^Measurements at the California Experiment 
Station of the shank length by the method noted above and the body weight 
of White Leghorn hens from two different lines and crosses and backcrosses 
between them showed differences between the groups in shank length that 
were not evident in the body weight because of its greater variability. The 
Fi shank length, although intermediate, approached the longer-boned parent. 
The backcross shank length approached more closely the shorter parent, sug¬ 
gesting that the Pi situation was due to heterosis rather than to dominance. 
There was no evidence of sex linkage for inheritance of shank length in reciprocal 
crosses. 

Applied endocrinology in zootechnic, A. 0. Gonzaqa (Philippine Jour. 
Anim. Indus., 4 (1937), No. 3, pp. 213-223, pi. 1). —discussion is given of the 
role of the endocrine secretions in growth, reproduction, and milk, meat, and 
egg production. 

Studies on the physiology of lactation.—^VI, The endocrine influences 
concerned in the development and function of the mammary gland in the 
guinea pig, W. O. Nelson (Amer. Jour. Anat., 60 (1937), No. 3, pp. S41S65, 
pis. 2). —Continuing this series (E. S. R., 77, p. 321), observations are presented 
regarding the influence of preparations of oestrogenic, corpus luteum, and an¬ 
terior pituitary hormones, singly and in various combinations, on the develop¬ 
ment of the mammary glands in over 200 male and female guinea pigs. Com¬ 
plete mammary development was induced by oestrone (theelin) in oil with and 
without progestin, but aqueous solutions were less effective. The cessation 
of the treatment was followed in normal but not in hypophysectomized animals 
by lactation. The administration of oestrone with pituitary extract prevented 
lactation. 

Estrus, ovulation, and related phenomena in the ewe, F. F. McKenzie 
and C. E. Terrill (Missouri 8ta. Res. Bui. 264 (1937), pp. 88, pi. 1, figs. 29 ).— 
Data are presented, portions of which have been previously published, on the 
occurrence of 1,235 oestrous cycles in 344 Hampshire, Shropshire, Southdown, 
Kambouillet, and grade ewes. The duration of oestrus ranged from 3 to 73 
hr., averaging 29.33 hr. The mean duration of the oestrous cycles was 16.72 
days, with the range from 14 to 19 days being considered normal. The rupture 
of the Graafian follicle after laparotomy occurred in 219 cases. From these 
observations it was ascertained that ovulation occurs from 12 to 41 hr. after 
the onset of oestrus. In general, it occurred near the end of the oestrous 
period and thus was associated with the duration of oestrus. Other relation¬ 
ships between multiple ovulation, size of ova, age of ewes, season, breeding, 
and plane of nutrition are discussed. The cyclic changes in the histology of 
the genital tract are described in considerable detail. Oestrus was induced 
artificially during anoestrus with as little as 520 rat units of Progynon-B, but 
larger doses were generally required. Ewes kept in continuous oestrus by 
dally Injections of Progynon-B simulated males in behavior. Ovulation was 
Induced in ailbestrous ewes with pregnant mare serum in 6 of 11 cases. The 
time required after injection varied from approximately 36 to 72 hr 

The effect of spaying and theelin injections on body growth and organ 
weights of the albino rat, O. A. Billeteb (Amer. Jour. Anat., 60 (1937), No. 3, 
pp. 367-395, figs. 4)» —Although injections of theelin in oil largely prevented the 
changes in organ weights and sizes which followed spaying, theelin was not a 
complete substitute for the ovarian secretion. It was suggested that the corpus 
luteum hormone produced may have a synergistic action on theelin. 
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The aoti¥|itlon of the male sex hormonest h n, K. MixsoHxa, A. Wcttstein, 
and B. Tscbopp (Bioohem. Jour., SO (19S6), No, 11, pp, 1970-1976, figs, 2; pp* 
1977-1990, figs. 10). —^Two papers are presented. 

I. The activation of testosterone hy the addition of organic acids. —The acti¬ 
vating effect of about 40 carboxylic adds on testosterone was studied. It was 
concluded that the so-called natural activator probably represents a mixture 
of acids differing only quantitatively in their activating effects. 

II. The activation of testosterone hy esterification. —In this study a com¬ 
parison of 11 testosterone esters showed the lowest esters to be the most effec¬ 
tive in the capon comb test. In the rat tests, the lower esters proved more 
effective than testosterone alone; however, higher esters proved more effective 
when the duration of activity was determined on rats. Considering both rat 
and capon tests, testosterone propionate showed an especially favorable action. 
It is recommended that measurements of the male hormone be based on both 
rat and capon tests, with duration as well as intensity of the effect considered. 

The experimental production of intersexuaiity in the female rat with 
testosterone, R. R. Greene and A. C. Ivy (Science, 86 (19S7), No. 2226, pp. 200, 
201 ).—^The administration of forms of testosterone to rata during gestation 
caused a large percentage of resorptions or stillbirths. The 27 males produced 
were normal, but the 19 females showed varying degrees of intersexuaiity de¬ 
pending upon the stage of gestation at which the hormone was administered. 
Attention is called to the relationship of these results to the occurrence of 
freemartins. 

The hormonal influence of prolan on egg production [trans. title], W. 
KooH (Ztschr. Zilcht., Reihe B, Tierzucht. u. Zuchtungs’biol., S6 (19S6), No. S, 
pp. S59-S75, figs. 4). —In several series of experiments the administration intra¬ 
muscularly of 12.5 rat units of prolan to hens after the laying cycle had 
practically stopped was found to stimulate egg production consistently above 
that of the controls. 

Improved method of artiflcial Insemination, R. B. Qaptjz (Philippine Jour. 
Anim. Indus., 4 {19S7), No. S, pp. 233-238). —^This is a description of methods 
followed in the artiflcial insemination of mares in the Philippines. 

EIELI) CROPS 

A comparison between actual plat yields and those calculated from 
grain-straw ratios, J. F. Davis and R. L. Cook (Soil. Sci. Soc. Amer. Proc., 
1 (1936), pp. 265-268, fig. l; al)8. in Michigan Sta. Quart. Bui., 20 (1937), No. 1, 
pp. 50, 51). —Plat yields of several small grains, calculated from grain-straw 
ratios, were not signiflcantly different from yields obtained by threshing the 
entire plat. Indications were that grain-straw ratios may be based on two 
threshed bundles per plat, although ratios on three threshed bundles gave 
slightly better results. Since it is advisable to base yields on not less than 
20 percent of the plat area, four 6-rod row areas evidently should be harvested 
from a % 0 -acre plat to derive results as reliable as those calculated from 
grain-straw ratios or obtained from actual plat yields. 

Fertilizer and crop experiments on certain soils of the Black Belt.— 
progress report (Alabama Sta. Giro. 78 (1937), pp. 24, Ms. 6). —^Fertilizer 
experiments were made, 1931-36, on Houston, Sumter, Vaiden, Eutaw, and 
Lufkin clay soils with alfalfa, barley, velvetbeans, bur-clover, red clover, white 
clover, sweetclover, com, cotton, cowpeas, Dallis grass, Kentucky bluegrass, 
orchard grass, lespedeza, black medic, oats, Austrian winter peas, peanuts, 
sagrain, sorghum, soybeans, and hairy vetch. 

85661—88-8 
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Corn, peanuts, soybeans, sorghum, and Dallls grass were generally suited 
to all types of soils and appeared to be especially well adapted to conditions 
In the Black Belt. Oats and alfalfa produced excellent yields on the Sumter 
soil when properly fertilized, and oats also yielded well on the Vaiden soil. 
Lespedeza produced excellent crops on the acid Vaiden, Butaw, and Lufkin 
soils. 

Phosphorus, needed on all soil types for most of the crops tested, should 
be the most Important element of any fertilizer for crops of the Black Belt. 
Potash was needed on the Sumter soil for most crops, but not on the other 
soil types except for cotton and sorghum. The acid Vaiden, Eutaw, and 
Lufkin soils required lime for nearly all crops, and the yield response to 
lime was especially large when legumes were grown. Nitrogen fertilizers 
increased the yields of nonlegumes on all soils, but returns from nitrogen were 
not profitable except with oats on Sumter clay, sorghum and com on Butaw 
clay, and all nonlegumes on the Vaiden and Lufkin clays. 

Early (April) planting of the summer crops was very desirable compared 
with late (June) plantings. 

[Field crops experiments in Arizona] (Arizona 8ta, Rpt 1936, pp. 4, 5, B9-- 
39, 60, 68-71, 78-80, 86, figs, 3), —^Progress results are reported from agronomic 
research (E. S. R., 76, p. 29) at the station and substations, including variety 
tests with corn, wheat, barley, oats, grain sorghum, and sorgo; variety-date-of- 
planting tests with oats, barley, and flax; breeding work with corn, alfalfa, 
cotton, wheat, and grain sorghum; osmotic pressure and percentage of solids 
in the cell sap of wheat varieties resistant and susceptible to drought; com¬ 
parison of open-pollinated and hybrid corn strains; a fertilizer test with 
alfalfa; studies of certain factors, especially soil moisture and spacing, in¬ 
fluencing maturity and length of cotton fibers; study of grade and staple 
quality of Arizona upland and Pima cotton from representative areas; spacing 
exi)eriments with Stoneville cotton and border effect with Pima and Acala 
cotton; studies of physiological factors affecting seed setting in alfalfa; plant¬ 
ing tests with grain sorghum and Sudan grass; a comparative test of several 
types of hotbeds for growing sweetpotato plants; range ecology research 
concerned with fertilizer tests; and control of annual and perennial weeds by 
spraying. Cooperation with the U. S. Department of Agriculture continued in 
several lines of work. 

[Field crops research in Kansas, 1934-36], W. H. Metzger, H. B. Meyers, 
R. I. Throckmorton, F. E. Davidson, C. B. Crews, H. H. Laude, J. H. Parker, 
0. O. Swanson, J. W. Zahnley, A. M. Brunson, O. O. Gbandcteld, A. B. Aldous, 
A. L. Clapp, P. J. Zink, C. K. Otis, R. J. Clark, E. C. Milt-er, A. P. Swanson, 
F. L. Timmons, D. A. Savage, P. A. Wagner, H. J. Haas, J. B. Kuska, B. H. 
Ooiu&s, and T. B. Stinson (Kansas Sta. Bien, Rpt, 1935-36, pp, 38, 29, SO, 31- 
Si, 35-50, 51, 52, 53, 5i, 121-123, 126, 127, 128, 129,130, flg, i).—Experimentation 
with fleld'crops (E. S. R., 73, p. 30) for which results are reported on briefly 
from the station and substations included variety tests with winter and spring 
wheat, com, oats, barley, grain sorghum, sorgo, flax, potatoes, soybeans, cow- 
peas, alfalfa for yield, winter hardiness, and wilt resistance, sweetclover, 
vetch, and miscellaneous grasses and legumes and forage mixtures; a study 
of the significance of adaptation with wheat varieties; breeding work with 
com for yield and insect resistance, wheat, oats, barley, grain sorghum, sorgo, 
soybeans, alfalfa, and pasture grasses; inheritance studies of factors affecting 
quality in wheat, including protein determinations and dough-ball time and 
recdtding mixer tests on nursery-grown varieties and hybrids; cultural (in¬ 
cluding planting) experiments with sweetclover, wheat, grain sorghum, flax. 
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soybeans, potatoes, alfalfa, Sadan grass, and buffalo grass; comparison of 
seedbed preparations for wheat, flax, alfalfa, and Sudan grass; fertilizer tests 
with wheat, bluegrass, and potatoes, and liming trials with sweetclover; fall 
planting of sweetclover for seed production; fertilized, irrigated, and ordinary 
crop rotations; injury to corn on soils fertilized with ammonium sulfate; 
cold resistance studies with wheat, rye, oats, and barley; a quantitative study 
of the component parts of the plant in several varieties of sorghum represent¬ 
ing widely different types of growth; root reserves in alfalfa In relation to 
the time of fall cutting; the influence of the method of harvesting and baling 
alfalfa hay upon quality; moisture equilibrium studies on grain sorghums; a 
study of lateral and vertical root development of Dwarf Yellow milo in vari¬ 
ously spaced rows; a physiological study of the hard winter wheat plant; 
factors influencing the quality of wheat during farm storage; wheat in¬ 
vestigations, including studies of milling and baking quality as affected by 
variety, and effects of time of seeding, nitrogen fertilizers, and previous al¬ 
falfa on yield and protein content of wheat; pasture improvement work, in¬ 
cluding management of livestock and effect of burning on bluestem pastures, 
eradication of undesirable plants, and effects of various clippings (stimulating 
grazing) and of fertilizers on yield, vigor, and succession of pasture vegetation; 
seed production studies with bluestem grasses and their growth under irriga¬ 
tion; drought injury to native pasture grasses and their reestablishment by 
contour listing and other practices; pasture tests with sweetclover varieties 
and mixtures of cultivated grasses; and weed control studies, including meth¬ 
ods of killing bindweed with chlorate and other practices, and studies of root 
reserves. Several lines of work were in cooperation with the U. S. Department 
of Agriculture. 

[Field crops research in New Hampshire] (New Hampshire 8ta. Bui, S96 
(19S7), pp, 5, d, 7, 13, 14 ),—Agronomic studies briefly reviewed (E. S. R., 

76, p. 474) and variously participated in by M, F. Abell, S. Dunn, F. S. Prince, 
P. T. Blood, T. G. Phillips, G. P. Percival, and L. J. Higgins included exi)eri- 
ments with hay and with legumes on neglected hay lands; a dairy farm rota¬ 
tion on worn-out hay lands; potatoes in a 3-yr. fertilized rotation; fertilizer 
placement experiments with potatoes; a silage corn variety test; a fertilizer 
experiment with legumes in the Connecticut Valley; a time of cutting hay test; 
a top-dressing experiment on old pastures and meadows; and an economic 
pasture study. 

Twenty-one years of crop yields from Cottonwood Experiment Farm, 
A. N. Hume, E. Jot, and C. Franzke (South Dakota 8ta, Bui, 812 (1937), pp, 79, 
figs. 11 ),—^Yields secured at the Cottonwood Substation, 1912-32, are tabulated 
for wheat, oats, barley, flax, and rye, cultivated crops of corn and sorghum for 
grain and forage, and for alfalfa and sweetclover grown in various crop se¬ 
quences ; for alfalfa varieties seeded in different ways and flax sown at several 
dates; and for potatoes, sunflowers, various forage grasses, and varieties of 
sugar beets, mangels, turnips, carrots, and rutabagas. The merits of manure 
V. no manure, legumes plowed under for green manure v. cut for hay, and fall 
plowing 10 in. v. 5 in. deep, as affecting yields of different crops, also are 
discussed. The highest estimated gross cash returns from the several crops, 
made in rotations indicated, are shown in comparison. Environmental condi¬ 
tions, soils, and crop varieties used are also described briefly. 

As at Highmore (B. S. R., 70, p. 36), the most effective crop sequence has 
included a cultivated crop, a small grain, and a legume in order. Many modifi¬ 
cations of this system are available. When small grains and flax were worfh 
producing, the yields were made after cultivated sorghum or corn, whereas 



36 


EXPEiyMENT STATION RECORD 


I Vol. 78 


yields were not worth while with continuous small grain. The highest yields 
and returns from staple crops were obtained in short rotations including wheat 

Irrigated crop rotations at the Hantley (Mont.) Field Station^ 1912— 
35, S. H. Hastings and D. Hansen (U. 8. Dept. Agr., Tech. But. 571 (1937), 
pp. S8, figa. 7 ).—Crop yields obtained in irrigated rotations at the Huntley, 
Mont, Substation, 1927-35, are reported in detail and results summarized for 
1912-35, computed on the basis of four 6-yr. periods, and supplementing a re¬ 
port (B. S. R., 62, p. 128) covering 1912-26. Environmental conditions and 
technic are described. 

Annual 1927-35 yield fluctuations, expressed as percentages of mean yields 
of aU plats, 1927-35, ranged from 114 percent in 1932 to 78 percent in 1934. 

Sugar beet yields for the latter half of the 24 yr. were not maintained more 
satisfactorily in 2- and 8-yr. rotations than under continuous cropping. The 
greatest yield increases resulted from applications of manure. Yields from ro¬ 
tations including 2 yr. of alfalfa were materially less than mean yields from 
all rotations, particularly for the last 6 yr. For the first three periods, beet 
yields from rotations including 3 yr. of alfalfa averaged above the means of 
all rotations, but declined markedly since 1930. However, creditable beet yields 
came from alfalfa and sweetclover rotations, which include harvesting certain 
crops with livestock. On the contrary, potato yields were stimulated more by 
inclusion of alfalfa in rotations than by applications of manure, and 3 yr. of 
alfalfa proved a better farm practice than 2 yr. The percentages of marketable 
tubers decreased as yields were reduced in the different rotations. 

Oats made its lowest yields from continuous oats, an oats-wheat rotation, 
and a 2-yr. rotation which Included oats (rye) and potatoes. Manure stimu¬ 
lated oats yields, but not to the extent as in rotations including alfalfa. Corn 
yields declined under continuous cropping but not materially in two untreated 
2- and 8-yr. rotations. Relatively satisfactory corn yields came from manured 
rotations and from those with crops harvested by livestock. Very low wheat 
yields resulted from continuous wheat and wheat in a 2-yr. rotation with oats 
as compared with certain other cropping programs. 

Flax when cropped continuously, 1939-35, averaged only 4.8 bu. per acre but 
made 24.8 bu. in a 6-yr. alfalfa rotation. Yields of Great Northern field beans 
were maintained satisfactorily, 1927-35, under continuous cropping and also 
reflected the value of manuring in a 3-yr. rotation. Alfalfa made its highest 
mean yields, 1912-35, from the second- and third-year growths in a manured 
rotation. 

Comparative values of the different rotations, as determined, show that rea¬ 
sonably satisfactory net returns may be expected for a few years from certain 
untreated rotations, but such practices cannot be continued long without mate¬ 
rial reduction in the i>er-acre returns. The most pronounced benefits as net 
returns resulted from manuring or in rotations, including pasturing. With judi¬ 
cious choice of crops and adoption of the better farm practices used in these 
rotations, creditable net per-acre returns may be expected. 

Irrigation requirements of cotton and grain sorghum in the Wichita 
Valley of Texas, C. H. McDowell (Tea^aa 8ta. Bui. 54S (1937), pp. 32, flga. id).— 
Bxperimentgon Miller loam soil, 1932-36, at Iowa Park were made to determine 
irrigation requirements of cotton and grain sorghum (hegari), using irrigation 
rates ranging from 2 to 34 acre-in. 

highest average yield (lint) of cotton resulted from use of 30 acre-in. 
at water, which included both irrigation and rainfall during the growing 
season. The yield declined as the amount of water varied from 30 in., although 
good yields were obtained within the range of from 28 to 32 acre-in. About 
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88 to 89 acre-in. appeared to be optimum for grain sorghum under conditions 
in the valley, although good yields (grain) were obtained from amounts of 
water ranging from 32 to 39 in. 

Results obtained with both crops indicated that the total amount of water 
required for maximum yields is influenced by seasonal conditions, including 
amount and distribution of rainfall, humidity, and temperature. In general, 
these crops seem to need more water in dry, hot years than in more favorable 
years. 

The effect of injury in imitation of hail damage on the development of 
small grain, J. O. Eldbedoe {Iowa Sta. Res, Bui. 219 (iP87), pp. 281S02, figs. 
11). —Oats, barley, and winter wheat were subjected to flve types of injury at 
weekly intervals from May 11 to July 6, 1930-32. The complete destruction of 
above-ground parts, as by a severe hailstorm, increased the percentage of in¬ 
jury from 10 for oats, 43 for barley, and 70 for wheat on May 11 to total loss for 
oats on June 15, barley on June 8, and wheat on June 1. Cutting off all leaves 
above the growing point, similar to close grazing by horses or sheep but more 
severe than the closest early grazing, reduced yields about In proportion to the 
percentage of leaf area removed at each weekly interval. When cereals were 
whipped severely enough to break all plants, to simulate a medium severe hail¬ 
storm, the percentage of Injury for oats rose from 10 percent on May 11 to 69 on 
June 15, for barley from 22 to 72, and for wheat from 25 to 77 percent, re¬ 
spectively. 

Bruising the developing heads before emergence, simulating effects of a hail¬ 
stone striking the head while still in the boot or Just emerging, reduced oats 
yield 10 percent on June 8, 8 on June 15, and 10 on June 22; barley yields 25 on 
June 8, 10 on June 15, and 51 on June 22; and wheat yields 9 on May 25, 10 on 
June 1, 13 on June 8, and 20 percent on June 15. Such injury apparently in¬ 
creased the amount of sterile spikelets, but was not the sole cause of this condi¬ 
tion. Breaking stems about the middle so that the heads hung straight down 
reduced yields progressively less from early June until the grain was mature. 
Yields of oats were reduced from 47 percent on June 8 to 12 on July 6, of barley 
50 and 11, respectively, and of wheat from 44 on June 1 to 8 percent on June 29. 

See also a report on simulated hail damage to corn (E. S. R., 73, p. 775). 

Cotton variety tests of 1034 and 1035, L. M. Humphrey {Arkansas Sta. 
Bui. 344 {1937), pp. 32 ).—In 12 cotton variety and strain tests conducted at the 
Cotton Substation in 1934 and 1935, 10 Arkansas Acala strains, 13 Arkansas 
Rowden strains, Roldo Rowden 40-2-9, 3 Stoneville strains, 2 D. & P. L. strains, 
2 Delfos, and Dixie Triumph 6 were consistently among the better producers. 
The group of varieties and strains consistently making poor showings included 
Mars Rose, Trice 730, Wilson Type Big Boll, Farm Relief 2, 3 Missdels, Kekchi, 
Coker Foster 6, Foster 581, Delpress 3, Cliett 711, Sweepstakes 3003, Northern 
Star, Delfos 3010, 3 Arkansas Rowden strains, and 3 Arkansas Acala strains. 

Variance analyses indicated that varietal differences were of great impor¬ 
tance in determining performance. Soil variations, as indicated by series and lo¬ 
cations in the variance studies, made large contributions to total variation, often 
surpassing contributions by varietal differences. In combined analyses, in¬ 
cluding seasonal and location variations, seasons contributed most to the 
variance. 

Competition between cotton varieties: A reply, B. G. Chbistidis {Jour. 
Amer. Soo. Agron., 29 {1937), No. 8, pp. 703-705 ).—Comment on the conclusions 
of Qulnby et al. (H. S. R., 77, p. 619). 

Fertilizer experiments with cotton in type-of-farming areas, M. Nelson 
{Arkansas Sta. Bui. 346 {1937), pp. 31, fig. 1 ).—Recommendations for the fertl- 
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lization of cotton are made for each of 11 of the 12 type-of-farmlng areas in 
Arkansas on the basis of results secured in 545 prolonged cooperative fertilizer 
tests. The responses to fertilizer and its economy are shown for each area. 

With proper adjustments, it was concluded, fertilizers may be used with profit 
in all parts of Arkansas. While a complete fertilizer is always desirable, moder¬ 
ate applications usually lead to the best returns from fertilizers. Both nitrogen 
and phosphorus evidently should be included in all fertilizer applications unless 
nitrogen is supplied indirectly. Side dressings with nitrogen may yield high 
returns in some areas, but nitrogen used alone may best be applied before plant¬ 
ing. Side dressings with nitrogen, while not the best means of realizing returns 
from fertilizers, are most effective when preceded by a moderate application of 
complete fertilizer. 

A simple method of self-pollinating cotton flowers, H. C. McNamaba 
(Jour, Amer, 8oc, Agron,<, 29 (J937), No. 8, pp. 706, 707, fig. 1). —The method 
of selflng cotton flowers here described seemed to be reasonably safe and took 
less time than other methods tried. By this method a small merchandise mark¬ 
ing tag, strung with a 7-in, double strand of 28-gage copper wire, is looped 
around the boll pedicel and the wire coiled loosely around the unopened corolla 
and somewhat more tightly around the top of the corolla. 

Certain characters of cotton fiber as affected by plat placement, G. N. 
Stkoman (Jour. Amer. Soc. Agron., 29 (1937), No. 8, pp. —From ai 

analysis of variance made at the New Mexico Experiment Station on 8 random 
check rows of 10 plants each of College Acala in 1933, 7 rows in 1934, and 1C 
rows in 1935, the significant mean squares in the source of variation of the be¬ 
tween moans of rows seemed to indicate that certain qualities of lint, as espe¬ 
cially denoted by length of lint and percentage 1%-plus fibers, were affected by 
the placement of plats. Such variation seemed due to ununiformity of the soil. 
Relationships of the characters as shown by the correlation coefficient of differ¬ 
ent sources of variation seemed to change to some degree as the characters 
themselves were affected. 

Variety and Inter-cnltural experiments with cowpeas, O. K. McClexlai^d 
(Arkansas Sta. Bui. 343 (1937), pp. 15). —The better cowpeas for hay production, 
as shown by combined results of variety tests, 1925-36, at the station and Fruit 
and Truck Substation, included Clay, Groit, Iron, Victor, Brabham, Whippoor¬ 
will, and Taylor. In seed production, Holstein, Large Blackeye, Groit, Brown 
Sugar Crowder, Arlington, and New Bra are varietal leaders. The greatest 
increase in a succeeding crop, according to results with oats at the station and 
with cotton at the Cotton Substation and at Scott field, follows cowpeas that 
were planted in the same row and at the same time as the corn. 

Experimental studies of the physiology and nutrition of flax with ref¬ 
erence to the production of fiber and oil.—^I, Pot experiments [trans. title], 
K. ScHMALFUss (Bodeuk. u. Pflanzenem&hr., 1 (1936), No. 1-2, pp. 1-39, figs. 
13). —The author reports results relative to the effects of various nutrients and 
mineral-salt ions on the quality of the bast fibers and of the flaxseed oil. 

Natural cross-pollination studies in fiber flax, B. B. Robinson (Jour. Amer. 
Soc. Agron., 29 (1937), No. 8, pp. 644 - 64 ^)- —^More natural crossing In flax was 
observed off blue-blossom varieties than on white-blossom varieties, and more 
occurred in Michigan than in Oregon during studies by the Oregon Experiment 
Station and the U. S. D. A. Bureau of Plant Industry. Total crossing within 
and without the same flax might amount to 5 or 6 percent in Michigan and from 
1 to 2 percent in Oregon, possibly due to climatic conditions. Bagging-of 
selections or space isolations as well as intensive roguing are Indicated as 
methods of attacking the problem. 
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Should flax be grown In Utah, R. W. Woodward, D. 0. TiwoBy, and A. 0. 
Dillman {Utah 8ta, Bui 278 (19S7), pp, 12, fig, I).—Flax experiments In co¬ 
operation with the U. S. D. A. Bureau of Plant Industry, 1931-30, included tests 
in different localities in Utah of five varieties for seed production in comparison 
with wheat, oats, and barley, and studies at Logan on effects of late Irrigation 
and time of harvest on yields. The oil content and iodine number of oil from 
Rio, Bison, Linota, and Redwing flax, 1932-36, were determined by T. H. Hopper, 
of the North Dakota Experiment Station. 

Bison led with an average for all tests of 21.8 bu. of seed per acre, and Rio 
made 20.8 bu., Linota 20.6, Buda 20.4, and Redwing 18.7 bu. Average yields at 
Logan were substantially higher, with Rio slightly surpassing Bison. Bison, 
because of consistently high seed production, favorable yield of oil, good 
quality, and high resistance to flax wilt, is deemed the best variety for Utah 
conditions. 

When flax grown under Irrigation at Logan was harvested at three dates, 
average increases in yield of the five varieties on September 1 and October 1 
over August 1 were 4.6 and 15.5 percent, respectively, Rio and Bison showing 
the greatest increases. This yield increase resulted from a longer period of 
blooming, or a second period of bloom, which matured seed after the first 
harvest, when irrigation water was supplied often enough to keep the plants 
growing. 

Comparing acre yields of small grain grown under similar conditions in the 
same fields with flax and calculated prices, it was found that in average gross 
acre returns wheat, barley, and oats exceeded flax by 32, 49, and 20 percent, 
respectively. On the basis of yield ratios in bushels the flax grower must 
receive 3 times the price per bushel of wheat, 4.5 times the price per bushel 
of barley, and 5 times the price per bushel of oats for equal gross returns. 

Experiments on the planting distance in varietal trials with millet, 
Setaria italica (L) Beanv., H, W. Li and C. J. Meno {Jour. Amer, 8oc. Agron., 
29 (1937), No. 7, pp, 577-588, fig, 1), —Results obtained in a repetition of spacing 
experiments (E. S. R., 74, p. 629) with a tillering and a nontillcring variety of 
millet indicated that, in varietal trials with millet, the closer plants are set in 
the row the higher will be the yield in that row, no matter which type is in¬ 
volved. To compensate for advantages possessed by tillering millets in the 
case of wider spacings or with missing hills, the authors suggest close spacing 
in the rows, i. e., 2 in. apart for best results in varietal trials. 

Plot and plant variation in Virginia peanuts, J. II. Beattie, V. R. Boswell, 
and E, T. Batten (Amer, Soc, Ilort. 8oi. Proc., 33 (1936), pp. 586-589). —^The fol¬ 
lowing conclusions and suggestions were drawn from 5 years’ observations of plat 
and plant variation with the Jumbo Runner type of peanut under conditions 
characteristic of good commercial practice, made cooperatively by the U. S. 
Department of Agriculture and the Virginia Experiment Station. 

A satisfactory and practicable size of plat is 300 sq. ft., consisting of a single 
100-ft. row, but preferably five or six 20-ft. rows from 2.5 to 3 ft. apart. Com¬ 
petition is pronounced in Jumbo Runner peanuts planted 1 ft. apart in the row. 
Variations in spacing from an average of 9 in. to 16 in. under good conditions 
of culture and fertility have not produced significant differences in yield per 
plat. The high degree of competition accompanying close planting tends to 
produce a higher variation among the plants in a single plat when closely 
planted than if more space per plant is available. In detailed studies Involving 
small numbers of plants In which the lowest variation reasonably obtainable 
among plants is important, spacing from 18 to 20 in. in the row is indicated 
as preferable to from 10 to 12 in. This is not a recommendation for com- 
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mercial practice. The best commercial stocks (probably pure lines) exhibit 
yield variations not significantly greater than certain known pure lines. Plats 
of 800 sq. ft. under reasonably good field conditions may normally be expected 
to show a noncorrelated variation of about 10 percent. The coeflOicient of 
variability of single plant yield in very small plats (one 20-ft. row) with plants 
1 ft. apart or closer is very high, generally between 40 and 80 percent, but 
sometimes higher. In 100-ft. rows this variability in these studies was less 
extreme. Wider spacing tends to reduce plant yield variability. 

Germination of seeds of the potato as affected by temperature, H. L. 
Stier and H. B. Cobdner (Amer, 8oc, Hort 8ci, Proc., 33 (1936), pp. 430-4^2). — 
One-year-old potato seeds in a study at the Maryland Experiment Station failed 
to germinate at 0®, 5®, and 35® C., and at 30® only 1 percent germinated after 
45 days. Between 15® and 25® the percentage germination was uniformly high, 
from 89 to 91, while at 10® it was significantly lower. The rate of germination 
was most rapid at 20®. 

Delayed germination in seeds of the potato, H. L. Sties (Amer. 8oc, Hort. 
8cL Proc., S3 (1936), pp. 43S-433). —In additional experiments at the Maryland 
Experiment Station, seeds of the potato were observed to exhibit delayed 
germination until from 4 to 5 mo. after harvest. Results of certain storage, 
chemical, and mechanical seed treatments indicated that the embryo is not in 
a state of rest, but that delayed germination is caused by some tissue or agency 
exterior to the embryo. 

Soil reaction, available nutrients, and composition of the potato plant, 
O. Smith and L. B. Nash (Amer. 8oc. Hort. 8ci. Proc., S3 (1936), pp. 443-448).-- 
Data from the soli and plants of 4 of the 30 plats of a soil reaction experiment 
(B. S. R., 76, p. 771; 77, p. 42) at Cornell University are reviewed. The soil of 
the 4 plats was a silty clay loam, with reactions in 1936 of pH 4.74, 5.65. 6.85, 
and 7,92. The number of tubers set, size of tubers, and yields have been 
markedly reduced when grown in the more alkaline soils in comparison with the 
less alkaline or acid soils. The reduction might be attributed to deficiency in 
available manganese and potassium, especially under conditions of heavy lim¬ 
ing or high pH. 

The significance of pre-emergence soil moisture to yield of potatoes on 
dry land in the western high plains area, H. O. Werner (Amer. Potato Jour., 
14 (1937), No. 6, pp. 189-195; aha. in Amer. 8oc. Hort. 8ci. Proc., 33 (1936), 
p. 432). —In the high plains area in western Nebraska, precipitation prior to 
planting or at least before emergence of main season plantings of potatoes has 
been a more significant factor in production of satisfactory yields than rainfall 
during the crop season. Data secured, 1932-36, from potatoes in rotations 
at the Box Butte Farm, of the Nebraska Experiment Station, show their re¬ 
sponse to pre-emergence and summer rainfall and ability to produce a crop from 
stored moisture. Satisfactory yields were produced with only the soil moisture 
stored before emergence of the plants. In years of low rainfall, potatoes have 
practically failed when planted after small grain because of serious depletion 
of soil moisture as deep as the fifth foot. Potato yields after corn were fairly 
good since corn removed very little moisture below the third foot, and the best 
potato yie^s were after summer fallow. During summers of little rainfall, 
potatoes removed practically all available moisture from the upper 5 ft of soil. 

The Influence of planting date on the yield, quality, and development of 
the Russet Burbank potato (a preliminary report), G. H. Metzoeb (Amer. 
8oo. Hort. 8ci. Proc., 38 (1936), pp. 437-443, flg. 1). —^Progress results are re¬ 
ported from the first year of a Colorado Experiment Station experiment in 
which Russet Burbank potatoes were planted at the Mountain Substation on 
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May 4, 11, 18, and 25, and June 1, 8, and 15, 1936. Data are given on yield, 
starch and dry matter, shape and appearance of tubers, rate of tuber develop¬ 
ment, tuber set, vine development, and ratio of tubers to vines. 

A study of factors concerned with rice growth, L. C. Kapp (Arkansas Sta, 
Bui S49 (1937), pp. 21, figs. 2). —Effects of soil reaction, applications of various 
commercial fertilizers, and soil structure on the growth, yield of rice, grain, 
straw, and roots, and sterility produced were studied on four different soils, 
1. e., Clarksville silt loam of pH 4.4 and 5.6, a cropped rice soil, and a virgin 
Crowley soil. 

Seedling growth of rice and grain yields from cropped rice soil treated with 
increasing amounts of acid rose to a maximum and then decreased as the ap¬ 
plications were further increased. Moderate applications, from 100 to 200 lb. 
per acre, of both acidic and basic nitrogenous fertilizers were effective in 
increasing growth and yield of rice, providing soil reaction was controlled. On 
the cropped rice soil the optimum reaction for high rice yields in jars under 
greenhouse conditions was near pH 6.5. 

On very acid soils, sterility was controlled partially by the addition of 
calcareous carbonate and calcium chloride. As the cropped rice soil acidity 
increased over the best grain-producing acid treatment, sterility increased and 
yields declined. The reaction of the soil solutions and amount of soluble calcium 
present per jar were not related directly to rice growth, yield, and sterility on 
the four soils, indicating that other factors, depending on reaction either in the 
soil or plant, were operative in affecting yields. The structure of the three 
variously treated soils was not related closely to sterility or yields produced, 
nor was the production of the few large roots correlated with a large percentage 
of sterility. 

Nutrient solution studies indicated that atmospheric concentrations above 0.1 
may be excessive for rice and are associated with unnatural conditions. Too 
acid a reaction, pH 4, tends to depress root growth and rice yields and to 
increase the sterility, this being true also in soil cultures. Manganese in 
nutrient solutions decreased rice growth and increased the percentage of 
sterility in proportion to the amount added. Iron in the same nutrient solution 
at the same rate as manganese was not so effective. 

The relation of organic matter and fertilizer to the growth and compo¬ 
sition of rice, M. B. Stubqis and J. F. Reed (Jour, Amer, Soc. Agron., 29 (1937), 
No. 5, pp. 360-366). —^The relation of additions of nitrogenous organic matter 
(ground soybean plants), fertilizer salts, lime, and sulfur to the yield, protein, 
and ash constituents of Blue Bose rice grown in Crowley soils was studied 
at the Louisiana Experiment Station. 

Addition of nitrogen to deflocculated Crowley silt loam increased the protein 
percentage in the rice heads and the yield of rice. A relatively large amount 
of nitrogen in a virgin Crowley soil was found associated with a high protein 
content in the rice. Application of phosphorus to a soil deficient in this ele¬ 
ment resulted in a greater rice yield and a higher phosphorus content on the 
percentage basis. The comparatively higher amount of phosphorus in virgin 
Crowley silt loam was reflected by a higher rice yield and a high phosphorus 
percentage in the rice heads. Use of potassium salts as fertilizer seemed to 
balance the effects of excess amounts of lime and sulfur in their tendencies 
to cause the production of an abnormal proportion of straw. Indications were 
that the absorption and translocation of phosphorus by the rice plant do not 
necessarily depend upon absorption and movement of magnesium. 

Rice grown on alkaline soil containing considerable soluble and colloidal 
silica absorbed unusually large amounts of silica. The silica content of the 
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straw greatly exceeded that of tlie heads. Silicou was not substituted for phos¬ 
phorus as a nutrient In rice growth. The iron content of both heads and straw 
was found to be high. The soil solution of the flooded soil was high in soluble 
iron existing largely in the ferrous state. 

Soybeans for grain, H. B. Spbagub (New Jersey Stas. Circ, SIS (i537), pp. 4, 
flg^ —^Practices deemed suitable for growing and harvesting soybeans for grain 
in New Jersey are outlined, with remarks on the place of the crop in the rota¬ 
tion and the use of soybeans for livestock. Harblnsoy is indicated as the most 
productive grain variety available and also as a good hay and green manure 
soybean with ability to compete with weeds and to endure drought. 

The influence of fertilizers upon the yield and starch content of the 
Triumph sweetpotato, W, S. Andebson (Amer, Soc. Hort. Sd, Proc., SS (JOSS), 
pp. 440, 450). —Fertilizer experiments with sweetpotatoes at Laurel, Miss., by 
the Mississippi Experiment Station on Huston, Orangeburg, and Cahaba fine 
sandy loams revealed a number of yield differences in response to several 
formulas. In tests of the rates of from 400 to 2,000 lb. of 4-8-4, signiflcant 
differences in yield were obtained between the 400 or 500 lb. and the higher 
applications in all cases except on the fertile Orangeburg land. There was no 
effect by fertilizers upon the length/diameter ratio of the roots, although 
Orangeburg soil, which is more retentive of moisture, produced more chunky 
roots, regardless of fertilizer used, than the other soils. Although there were 
variations in starch content of roots produced on the different fields and even 
among treatments within each field, fertilizers apparently had no effect upon 
starch content. 

Grade and shape of sweetpotatoes in response to potash in South Caro¬ 
lina, V. R. BoswEax and J. H. Beattie (Amer. Soc. Hort, Sci. Proc., SS (JOSS), 
pp. 451-4^5). —In cooi)erative experiments by the U. S. D. A. Bureau of Plant 
Industry and the South Carolina Experiment Station, made at Florence from 
192&-35, the Porto Rico, Nancy Hall, and Big Stem Jersey sweetpotatoes re¬ 
ceived applications of 75 lb. v. 15 lb. per acre of K*0 (600 lb. of 8-8-16 v. 3-8-8) 
on Norfolk fine sandy loam. Under the conditions, increasing the potash con¬ 
tent of the fertilizer from 3 to 15 percent had no important effect on total 
yield, yield of No. 1 grade, or on the shape of sweetpotatoes, but slightly 
Increased the size of roots. 

Bound water and electrical conductivity as measures of cold resistance 
in winter wheat, C. A. Van Doben (Jour. Amer. Soc, Agron., 20 (10S7), No. 5, 
pp. S92-402, figs. 3 ).—^The relation of free winter, the amount frozen at ~20® C., 
and of bound water, the amount unfrozen at —20®, to cold resistance of winter 
wheat was studied at the Illinois Experiment Station. Specific conductivity of 
water extracts of frozen and subsequently thawed tissue served as a measure 
of soluble minerals released from the cells as a result of injury by freezing. 

Low total water, low free water, and high bound water of leaves of field- 
grown winter wheat varieties were not related consistently to their known 
resistance to low temperatures. However, leaves from Mlnhardi, a hardy va¬ 
riety, contained less total and less free water than leaves from the less hardy 
BlacJ^ulW No consistent differences in bound water were found even in leaves 
fli Hilnhardi and Blackhull. Total water in leaves from these wheats grown 
In the greenhouse was greater in plants in a soil of high fertility than in low 
fertility soil, but differences between amounts of free and bound water were 
not consistent. 

The crown tissue of winter wheat varieties evidently should receive more 
consideration than leaf tissue in testing cold resistance of winter wheat va- 
icjeties. Soluble minerals measured by electrical conductivity in water extracts 
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of frozen leaves from these wheats were greater than In water extracts from 
frozen crowns, indicating greater injury to leaves from freezing at —20®. 
Amounts of total and free water in both '\'arieties were also greater in the 
crowns than in leaves. More than twice as much bound water occurred in 
crowns as in leaves of Minhardi, while the reverse relation was found In Black- 
hull. Greater cold injury to both leaf and crown tissue when exposed at —20® 
was found in Blackhull than in Minhardi. Total and free water content both 
of Minhardi and Blackhull leaves were increased by washing. The bound water 
content of Minhardi Increased slightly more than that of Blackhull through 
increased hydration of tissues from washing. 

Chemical treatments helpful in germination tests of seeds, W. Crosieb, 
S. Patrick, and L. Taylor (Phytopathology^ 27 (19S7), No. 7, jpp. 797, 798, 
fig. 1 ).—In tests over a 6-yr. period by the New York State Experiment Station, 
five organic mercurials have proved effective in inhibiting fungus development 
on germinating seeds of small grains, corn, beans, peas, and other large seeded 
plants, and usually higher percentages of normal sprouts have developed than 
in nontreated controls. With the possible exception of copper oxalate and 
diluted cuprous oxide, materials other than the organic mercurials have not 
proved satisfactory. The mercurials may be applied either ns dusts or dips. 

Vital staining as a method of determining the viability of seeds [trans. 
title], B. L. Isachenko (Issatschbnko) and A. A. PredtechenskaI!X. (Peedtet- 
schbnskaja) (Trudy Bot. Inst. Akad. Nauk 888R^ 6ksper. Bot. (Acta Inst. 
Bot. Acad. 8ci. UR88, Bot. Expt.), 4 . ser., No. 2 (19S6), pp. 347-S79, figs. 5; 
Oer. ahs., pp. S76, 377 ).—It Is claimed that by staining seeds with various dyes 
by the method described living embryos can be distinguished from nonliving. 
The practical applications and theoretical aspects of the method are discussed. 

The drouth resistance of quack grass under various degrees of fertiliza¬ 
tion with nitrogen, S. T. Dexter (Jour. Amer. 80 c. Agron.^ 29 (1937), No. 7, 
pp. 568-576, figs. 3 ).—The rhizomes of quackgrass from plants grown by the 
Michigan Experiment Station in plats fertilized with ammonium sulfate 
sprouted more vigorously and were less able to recover in soil after sprouting 
than similarly treated rhizomes from unfertilized soil. Marked differences 
were not apparent in drought resistance of rhizomes from either source. 
Rhizomes from fertilized plants were more susceptible to molds than rhizomes 
from unfertilized plants, particularly if injured somewhat by drying in the 
air. A period of sprouting before exposure to drought was more injurious to 
rhizomes from fertilized soil. 


HORTICULTURE 

[Horticultural studies by the Arizona Station] (Arizona Sta. Rpt. 1936, 
pp. 5, 6, 52-59, 60-63, fig. 1 ).—Among studies, the results of which are discussed, 
are factors relating to the blossoming and maturity of dates; the protection 
of dates from rain damage; leaf growth of different varieties of date palms; 
storage of dates; varieties and culture of bush fruits, particularly blackberries 
and dewberries; fertilizer requirements of lettuce; nut filling and maturation 
and relation of vegetative vigor to blossoming in the pecan; causes of pre¬ 
mature dropping of pecans; and the fertilizer requirements of the Washington 
Navel orange and Marsh grapefruit. 

[Horticultural studios by the Kansas Station], R. I. Throckmorton, R. J. 
Barnett, L. H. Melchers, G. A. Dean, E. Abmeyeb, W. P. Pickett, G. A. Pillin- 
OER, W. B. Balch, and F. P. Eshbaugh (Kansas Sta. Bien. Rpt. 1935-36, pp.,34, 
35, 55-59, 124 , 125).—The results are presented of cultural and pruning experl- 
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ments with apples; mulching studies with strawberries; pruning of sour cher¬ 
ries; variety and cultural tests of various fruits, rootstocks, and grapes; the 
heating of hotbeds; the growing of plants with artificial light; the relation of 
leaf structure to the rate of photosynthesis in apples; and the growing of for¬ 
est nursery stocks, ornamentals, and shrubs. 

[Horticultural studies by the New Hampshire Station] (New Hampshire 
8 ta. Bui. 896 (1937)^ pp. 84-29). —Brief reports are included on studies of fruit 
formation in the apple, by G. F. Potter; i)ollination of McIntosh and related 
varieties of apple, by L. P. Latimer; pruning of the apple, by Potter; variety 
tests of grapes, raspberries, plums, and cherries, by Latimer; fertilizer re¬ 
quirements of the apple, by Potter and G. P. Percival; fertilizer needs of the 
strawberry, by Latimer; variety tests with sweet corn and tomatoes, by J. R. 
Hepler; and fertilizer requirements of the peach, by Potter. 

Further tests of vegetable varieties for the winter garden region, L. R. 
Hawthorn (Texas 8ta. Bui. 546 (1937)^ pp. 45, figs. 6). —^This supplements an 
earlier publication (E. S. R., 74, p. 338) by reporting on the adaptability of 
certain vegetable varieties Introduced since the conclusion of the earlier work. 
In this paper an account is given of 169 varietal names representing 9 vege¬ 
tables—dwarf lima beans, sweet corn, edible cowpeas, cucumbers, muskmelons, 
rutabagas, tomatoes, turnips, and watermelons. Special consideration is given 
to the matter of earworm resistance in sweet corn and to temperature and time 
of ripening in muskmelons. 

Fertilizer placement on lima beans in Maryland, W. A. Fbazieb (Natl. 
Joint Com. Fert. Appl. Proo., 12 (1936), p. 116). —In a study conducted by the 
Maryland Experiment Station on the Eastern Shore, 448 lb. per acre of a 
3-10-8 fertilizer placed by the side of the rows gave heavier yields than did 
800 lb. of the same material broadcast. There was indicated a need for a 
higher content of nitrogen than was present in the 3-10-8 fertilizer. 

The connexion between the keeping qualities of commercial varieties of 
onions and the rates of water loss during storage, R. M. Woodman and H. B. 
Babnixl (Ann. Appl. Biol., 24 (1937), No. 2, pp. 219-835, figs. 8). —Studies at 
Cambridge University upon several varieties of onions, including Unwin Re¬ 
liance, White Spanish, Sutton A 1, Ailsa Craig, Giant Rocca, Flat Madeira, and 
White Lisbon, indicated an association between high relative rates of water 
loss and high total water losses, and high total water losses and inferior keep¬ 
ing quality. This correlation was particularly evident in the period immediately 
succeeding harvest and is thought to be of value in determining the comparative 
keeping quality of onions without actual storage tests. 

A new maturity test of peas, S. L. Jodidi (Jour, Franklin Inst., 223 (1937), 
No. 5, pp. 593-507, figs. 4)- —description is presented of a maturity test, de¬ 
veloped by the U. S. Department of Agriculture, based on specific gravity and 
in turn on the principle that younger tissues contain, as a rule, higher percentages 
of water and lower percentages of dry matter. Leaving out of consideration the 
reducing sugars, whose quantities are so small as to be negligible, it was ob¬ 
served that sucrose percentage was directly proportional to water content and 
inversely proxK>rtional to dry-matter content. The reverse was true In the case 
of starch. ^ 

Studies on the inheritance and development of fruit size and shape in 
the tomato, A. F. Yeager (Jour. Agr. Res. [V. flf.], 55 (1937), No. 2, pp. 14U152, 
figs. 2). —^A genetic study carried on over 6 yr. at the North Dakota Experiment 
Station with tomato varieties and seedlings differing sharply in certain chac- 
acteri^ ftich as size, shape, and number of locules in the fruit, led to the gen¬ 
eral ccmclusion that the inheritance of size and shape is a complex proposition 
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governed not only by genetic but environmental factors. There was observed a 
high degree of association between locule number, sise, and shape, and an associa* 
tion between qualitative first-chromosome factors and locule number. Locale 
number was found to segregate in a ratio of 3:1 of few- to many-loculed 
plants in the Fs population, and in a ratio of 1:1 in backcrosses, the dominant 
group carrying 2-3 locules and the recessive group 8.5 and more locules. Cor¬ 
relations between the ovary and the fruit again showed that with most varieties, 
size and shape of fruit are predictable at blossoming time. Some evidence was 
obtained that pear shape in the tomato is probably induced by the constrict¬ 
ing effect of the fused corolla tube. 

Growth and frniting responses to pruning and defloration of tomato 
plants, y. M. Watts {Arkansas 8ta. BuL $47 (19S7), pp. 16, figs. 2).—Continuing 
investigations with the tomato (E. S. R., 70, p. 46), Marglobe plants grown 
under controlled conditions in the station greenhouses and subjected to different 
pruning and defloration treatments were carefully studied as to effects on vigor, 
commencement of fruiting, size of fruit, yield, etc. 

As applied to plants of moderate vigor, pruning increased the average size 
of fruits but failed to advance the date of the first fruit harvest or to increase 
the weights of the early harvests. Since the length of the harvest i)eriods 
was limited, the total yields were not influenced consistently. The removal of 
late clusters of flowers resulted in increased early and total yields and in¬ 
creased the size of fruits, but did not advance the date of the first harvest 
Vegetative vigor was also Increased by partial defloration. Pruning increased 
the size of individual leaves and the blades were thicker, with a tendency to 
curl. 

Interpreting the results from the standpoint of the outdoor growth, the 
author suggests that pruning either by training to a single stem or heading the 
plants could not be expected to be profitable from the viewpoint of increased 
early yields or advancing first maturity. On the other hand, where size of 
fruit is an asset, pruning may have value. Under conditions where late-season 
yields are of little value and in which the plants are not extremely vigorous, the 
removal of the later cluster of blooms might be worth while and would be 
less laborious than pruning. 

Tomato fertilizer experiments on Long Island, J. D. Hartman, P. Work, 
and P. H. Wessels {[New Yorfc] Cornell 8ta, Bui. 676 {1937), pp. 12, figs. 4 ).— 
A series of fertilizer experiments repeated for 5 yr. showed that under the 
prevailing soil conditions, viz, a Sassafras silt loam located near Riverhead, L. I., 
tomatoes need all three of the principal elements—nitrogen, phosphorus, 
and potash. The value of stable manure was also indicated in that 10 tons of 
manure plus 720 lb. of superphosphate per acre gave slightly higher yields 
than were secured on the check plats, which received a basic treatment of 49.4 
lb. of N, 115.2 lb. of phosphoric acid, and 60 lb. of potash per acre. Twenty 
tons of manure per acre, used alone, also gave yields significantly higher than 
the controls. Tomato yields were reduced more by the complete omission of 
phosphoric acid than by the omission of N. and in turn more by the omission 
of N than by the omission of potash. Where manure is economically available, 
an application of 10 tons of manure plus 1,200 lb. of a 4-10^ fertilizer per acre 
is considered very satisfactory. In conformity with results obtained elsewhere, 
early yields were low when no phosphorus was used. All fertilizers were broad¬ 
cast on the plats before planting and disked into the soil. Manure was applied in 
the early spring and plowed under. 

A comparison of manure and peat for greenhouse tomato culture, 3, tL 
Hefleb {Amer. 8oc. Hort 8ci. Proc>, S3 {1936), pp. 637, 638; also New Hampshire 



46 


EXPERIMENT STATION .RECORD 


[Vol. 78 


Sta, 8ci. Contrib, 65 [19S7h pp. 537, 538). —Comparisons at the University of 
New Hampshire of German peat with manure for spring crops of greenhouse 
tomatoes grown in ground beds the top soil of which was a compost of equal 
parts of heavy sod and cow manure indicated that peat may be substituted 
for cow manure at least every other year. Averaged over the 5 yr., 1932-86» 
the peat plats yielded 95 percent of those with manure. 

The temperature of grafts as influenced by the type of wax and shading, 
O. P. Curtis and J. H. Rlake (North. Nut Growers Assoc. Proc., 27 (1936), pp. 
41-H )^—With the use of thermocouples it was established in these studies at 
Cornell University that there is serious danger that grafts may become over¬ 
heated in direct sunlight, especially if a dark-colored wax is used. Various 
methods of reducing the hazard, such as shading the graft and mixing alumi¬ 
num powder and possibly chalk with the grafting medium, are discussed. 

Chilling requirements for opening of buds on deciduous orchard trees 
and some other plants in California, W. H. Chandler, M. H. Kimbaul, G. L. 
Philp, W. P. Tufts, and G. P. Weldon (California Sta. Bui. 611 (1937), pp. 63, 
figs, 27). —Discussing briefly the need of most Temperate Zone plants for an 
exposure to a period of low temperature during the nonleaf period, the authors 
present the results of studies extending over the period 1924-37 of the situation 
in California. In nearly all sections where fruit was grown extensively, the 
amount of winter chilling was too small for buds to open as evenly and rapidly 
as they do in colder regions. Usually such delay was not serious in the areas 
north of the Tehachapi Mountains and, in fact, was even helpful by delaying 
bud opening until after the spring frost South of Tehachapi, unusually mild 
winters caused much damage. Buds that should open in March may not open 
until May or June and then only a small percentage. Most of the blooms may 
fail to develop, and foliar development may be so sparse as to result in summer 
injury from sunscald and borers. 

With apricots and some varieties of plums and peaches, there may occur 
considerable shedding of unswollen flower buds in late winter and early summer. 
With species that have compound flowers and leaf buds, some of the flowers 
may die, leaving the buds without flowers or with only two or three blooms. 
Fogs are important in relation to winter chilling, the trees so exposed being 
less apt to shed buds or to delay their opening unduly. Winter shade, such as 
given by a eucalyptus windbreak, may also be helpful. 

Pointing out the marked differences between deciduous fruits as to the 
amount of chilling required, the authors discuss the characteristic responses 
to short winters of various fruits and ornamentals. 

Fertilizing deciduous fruit trees in California, B. L. Proebstinq (Call- 
fomia Sta. Bui. 610 (1937), pp. 29, fig. 1). —Summarizing the results of tests car¬ 
ried on over a lO-yr. period with peaches, prunes, pears, apricots, and almonds, 
the author reports that none of the species gave profitable responses to 
potassium or phosphate. There was observed a general but not a universal 
response to nitrogen. Except for cyanamide, which may injure trees when 
used in large quantities or on alkaline soils, there appeared little choice be¬ 
tween various sources of nitrogen, the selection depending primarily on profit¬ 
able usage. ^Unless the soil was dangerously acid or alkaline, there was little 
hazard from the use of acid- or alkaline-promoting materials. Cyanamide injury 
sdiaetimes confined to tipburn, sometimes to heavy defoliation, and in cer- 
tail^cases resulted in the death of trees when excessively large applications 
were used. 

.The behavior of annual crops in the orchard is not considered a reliable 
guide to fertilizer treatment of the trees, since frequently trees make good 
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growth on soils so deficient in phosphate as not to be capable of producing 
good crops of corn. The only practical means of determining tlielr nutrient 
needs is to note the response of the trees themselves. Lack of nitrogen is 
indicated in short growth of shoots, small yellowish leaves falling early, heavy 
fruit drops, and a failure of the fruit to size even when the crop is light and 
when proper pruning and irrigation practices have been followed. The inter¬ 
dependence of fertilization, pruning, and general soil management is emphasized. 

Field studies of apple tree growth and fruiting, l-III, J. O. Wilcox (Set 
Agr,, 17 (1937)y No, 9, pp. 563-572, fig, 1, Fr, abs, p. 572; pp. 573-586, fig, 1, 
Fr, aba, p, 586; No, 11, pp, 657-669, fig, 1, Fr, abs, p, 669),—Three papers are 
presented. 

I. Sampling and measuring terminal shoots, —Utilizing a large collection of 
records taken in a scries of tree plats laid out in a mixed variety orchard 
at Kelowna, B. C., the author reports that the more upright the direction of 
terminal shoots the greater their length. Terminals growing at any one angle 
with the horizontal averaged a little longer at the top than at the bottom of 
the tree. The correlation between terminal growth and terminal diameter de¬ 
creased as the position of recording the diameter varied from the base to the 
tip. Correlations between increases in trunk circumference and terminal 
diameter decreased in the same order, though the rate of decrease was much 
less. 

II. Correlations between growth and fruiting. —The author siiows from 
statistical analysis that as the size of the tree increased the rate of increase 
in trunk girth and terminal length tended to decrease. Vigorous frees grew 
more strongly in all respects than did weak trees. Positive correlations were 
observed between terminal length and increase in trunk circumference, both 
in the same year and in alternate years; also between each of these in any 
one year and the same in alternate years. Terminal diameter was correlated 
directly with both the terminal length and increase in trunk circumference. 
Negative correlations were found between the percentage bloom or set one 
year and the same the following year, and also between the percentage bloom 
or set and the increase in trunk circumference. Between percentage bloom or 
set and terminal length, the correlations were positive. 

III. Some observations on the measurement of tree vigour. —No one measure¬ 
ment of tree vigor appeared to be infallible, leading to the suggestion that in 
field plat work at least the trunk circumference and terminal length should 
be recorded annually, although for general trends over a period of years in¬ 
crease in trunk circumference alone may be sufiicient. In addition, records 
of leaf area are deemed valuable. The “growth index,” the product of the 
annual increment in trunk circumference by the average torminal length, was 
a satisfactory measure of vigor. 

The Northern Spy as a rootstock when compared with other standardized 
European rootstocks, J. Hearman {Jour. Potnol. and Hort. Sci., 1/f {193b), No, 3, 
pp. 246-275, pis, 8, figs. 8).—Among interesting observations in this study, in 
which 47 trees of different ages were excavated, was the low power of recovery 
of Northern Spy rootstocks after transplanting. The root systems of Northern 
Spy were weak, sparse, and poorly developed, with little fiber. The main scaffold 
roots appeared to be shallow, with the deeper penetrating ones near the extremi¬ 
ties. In general, it appeared that Northern Spy has a very distinctive natural 
root habit and is not able to adapt itself to uncongenial surroundings. 

Stock and scion relationships in some four-year-old apple trees, R. C. 
Palmbb and F. N. Hewetson {Sci, Agr,, 17 {1937), No. 9, pp. 551-562, figH,< 4; 
Fr. abs, p. 562), —total of 172 4-year-old trees representing 14 varieties worked 
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on piece roots of Canada Baldwin seedlings were excavated in November 1933 by 
the Dominion Experimental Station at Summerland, B. C. Among important 
observations were that there were significant differences in the average weights 
of the root systems under the several varieties. Hyslop and U. S. D. A. No. 227, 
varieties which developed large tops and a comparatively large quantity of scion 
roots, induced exceptionally vigorous growth in the seedling root system. Scion 
varieties differed in their capacity to overcome variation in the seedling roots, 
with indications that the more vigorous the scion the more uniform the trees. 
The scion variety exerted a significant influence on the spread and depth of root 
development made by the seedling understock. 

Location of the Une of onion in a cleft graft, F. C. Bradford (Amer, 8oc. 
Hort. 8ci. Proo,, S3 (1936), p. 295, fig. 1; ahs. in Michigan 8ta. Quart. Bui., 20 
(1937), No. 1, p. 48). —In a cleftgraft union of two Woodmansee apple scions 
on Longfield stock, the callus tissue of the stock overgrew to 2 in. above the point 
where the stock was originally cut off, and gave rise to a small branch bearing 
Longfield apples. The author suggests that this phenomenon may have led oc> 
caslonally in the past to the erroneous thought that the stock had influenced the 
character of the scion. 

Double growth rings in Red Astrachan, M. A. Tingtxy (Amer, 8oc. Hort. 
8 ci. Proc., 33 (1936), p. 61, fig. 1; also New Hampshire Sta. 8ci. Contrih. 53 
11937], p. 61, fig. 1). —Stating that the term “annual ring” is not fully accurate 
since rings may be omitted certain years and more than one formed other years, 
the author describes a condition found in cross-sections of the trunks of Red 
Astrachan trees. There was observed a pattern of three rings, one moderate in 
width, one very narrow, and one wide. Apparently, one ring was formed in the 
off-year and two in the bearing year. It is suggested that cambial growth may 
luive been checked by the use of most of the photosynthate in maturing the 
fruit of the Red Astrachan. No such pattern was observed in McIntosh, Delicious, 
and Northern Spy varieties ripening their fruit in autumn. 

Frost rings in hardy varieties of apple, M. A. Tinqley (Amer. 8oc. Hort. 
8 ci. Proc., 33 (1936), pp. 57-60, fig. 1; also New Hampshire 8ta. 8ci. Contrih. 52 
[i537], pp. 57-60, fig. 1). —Examinations of the wood obtained by means of a 
Swedish increment borer from the trunks of low-headed, mature trees of Mc¬ 
Intosh, Red Astrachan, Delicious, and Northern Spy showed, in certain years, 
peculiar rings of parenchyma-like cells lying Just outside the late-formed wood 
of the preceding year. These rings are believed to result not always from 
extremely low winter temperatures but from late autumn freezes occurring before 
the trees have attained their maximum degree of resistance. Heavy production 
may also be a factor in rendering trees susceptible to this injury. The occur¬ 
rence of these rings was associated with the variety, McIntosh being susceptible 
and Red Astrachan only slightly so. 

Observations on the effect of potash supply on the water relations of 
apple trees, L. G. G. Wabne (Jour. Pomol. and Hort 8ci., 15 (1937), No. U PP- 
49-55, fig. i).—Studies of the comparative conductivity of shoots, leaf area, 
and stomatal frequency of apple trees receiving abundant and deficient supplies 
of potash showed that insufficient potash results in a significant decrease in 
shoot lengtl^ number of leaves and leaf area per shoot, and conducUvity of 
shoots, and an increase in stomatal frequency. Decreases noted in the ratio of 
conductivity to leaf area and conductivity to the number of stomata are offered 
as explanations for the extreme susceptibility of potash-deficient trees to drought. 

Unfrozen water in apple shoots as related to their winter hardiness* 
A L. Stark (Plmt Physiol., 11 (1936), No. 4, pp. 689-711, figs. 9).—Using shoots 
^ 15 apple varieties representing a range in hardiness from very tender to 
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extremely hard, the Iowa Experiment Station found by the heat>oMusion 
method that, in general, the capacity to retain water against freezing is asso¬ 
ciated with known winter hardiness. From summer to winter there was a 
marked decrease in the moisture content of the shoots in all varieties. During 
winter the percentage of water reached a low level that remained rather 
constant until spring, when it rose abruptly. Some evidence was obtained 
that the freezing process in apple shoots is partially reversible, resembling the 
behavior of an inelastic gel. Although the varieties differed in their capacity 
to retain water against a temperature of —20° C., it was impossible on this 
basis to separate the varieties into definite hardy and tender classes. 

Unusual and severe winter injury to the trunks of McIntosh apple trees 
in New Hampshire, 0. O. Rawlings and G. F. Potter (Amer. iSfoc. Hort, Sci. 
Proo,^ 33 (1936), pp. 44-4^, fig. 1; also New Hampshire Sta. Sci. Contrib, 54 
[1937], pp. 44-4S* fiff- !)•—Observations in the summer of 1936 by the New 
Hampshire Experiment Station in a McIntosh orchard located on a compara¬ 
tively poor soil near Wolfeboro showed serious trunk injury despite the fact 
that the spurs were so completely unharmed as to permit a full crop of fruit 
to set and mature. Of approximately 400 trees, about 75 were completely 
girdled and another 60 had dead areas extending one-third to three-fourths of 
the distance around the trunk. The possible association of the trunk injury 
with fall applications of available nitrogen and with mild temperatures in 
November are discussed. 

Can bees retain pollen of early apple varieties for effective pollination 
of later blooming sorts, L. P. Latimer (Amer. i^oc. Hort. Sci. Proc., 33 
(1936), pp. 16-18; also New Hampshire Sta. Sci. Contrib. 57 11937], pp. 16-18).-- 
Employing McIntosh trees enclosed in cheesecloth cages and bees which had 
not been permitted to visit apple blossoms for various specified periods, the 
author found that even such a brief interim as two days was sufficient to inter¬ 
fere with successful pollination. Although the unnatural conditions in the 
cages may have interfered with pollination activity of the bees, it was observed 
that where Northern Spy blossoms were placed in the cage the set was increased 
five times and the number of seeds in the fruit was doubled. The large per¬ 
centage of lopsided fruits and of empty cavities indicated, however, that con¬ 
ditions within the cage were not optimum for effective cross-pollination. 

Self- and cross-pollination in the McIntosh apple and some of its hybrids, 
L. P. Latimer (Amer. Soc. Hort. Sci. Proc., 33 (1936), pp. 19-21, fig. 1; also 
New Hampshire Sta. Sd. Contrib. 58 11937], pp. 19-21, fig. 1 ).—Various relatives 
of McIntosh, such as Cortland, Melba, Early McIntosh, Milton, and Macoun, 
were tested as to compatibility with McIntosh. In addition, self-pollination 
tests were made, showing a high degree of self-unfruitfulness except in Melba. 
However, the selfed Melba fruits contained few seeds, often none, but were 
normal in shape although the seedless apples were about 20 percent smaller than 
those with seeds. Cortland crossed to Early McIntosh gave poor sets and a 
high percentage of lopsidedness, indicating cross incompatability. No significant 
differences in weight were found between self- and cross-pollinated fruits of 
McIntosh, Cortland, Milton, and Macoun except when the crop was heavy. 
Melba and Macoun set a considerably larger percentage of fruit than did 
McIntosh, Cortland, or Milton, regardless of the pollen variety. On the whole, 
the various McIntosh types proved satisfactory pollinizers except in the afore¬ 
mentioned case of Cortland crossed with Early McIntosh. 

The effect of reducing the number of functioning stigmas on fruit-setting 
and characteristics of the McIntosh apple, L. P. Latimer {Amer. Soc. Hort. 

25651—38 - 4 
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ScL Proc., 3S (1936), pp. 22-25, fig. 1; also New Hampshire Sta. 8oi. Contrib. 59 
[1937], pp. 22-25, fig. i).—In 1929 Just as the petals were unfolding, some of 
the stigmas were removed from the flowers of a moderately vigorous McIntosh 
tree and the pollen of a Red Astrachan tree applied to those remaining. The 
average number of seeds per fruit for apples with 1, 2, 3, 4, and 5 stigmas was 
2.3, 6.8, 5.1, 4.8, and 8.4, respectively. No fruit set where all the stigmas were 
removed. Subsequent studies of McIntosh pollinated with Delicious showed less 
difference in the number of seeds resulting from the number of stigma removals. 
The results obtained from 2, 3, and 4 stigmas were much alike and intermediate 
between the 1- and 5-stigma classes. A high correlation of +0.942 was observed 
between the number of empty locules and the percentage of lopsided fruits and 
a high negative correlation of —0.878 between seed content and percentage of 
misshapen fruits. On the whole, the study showed that it was possible to 
secure a normal set of McIntosh with less than 6 functioning styles and 
explained results often observed in the orchard following spring freezes. 

Biennial bearing of McIntosh, G. F. Potter (Amer. Soc. Hort. Sci. Proc., 
33 (1935), pp. 139-lJfl; also New Hampshire Sta. Sci. Contrib. 56 [1937], pp. 
I 39 -I 4 I ).—^Following a severe frost in the spring of 1932 which practically 
destroyed the entire crop, McIntosh trees growing in the orchard of the Univer¬ 
sity of New Hampshire took on a pronounced biennial bearing tendency, as indi¬ 
cated in average yields of 0.8, 14.4, 2.0,13.0, and 3.6 bu. in the years 1932-36, re¬ 
spectively. Attempts in the spring of 1935 to restore the annual habit to compar¬ 
able McIntosh trees by fruit thinning at different times gave promising results. 
In the case of trees thinned within three weeks of the blooming period, an 
average of 25 percent of the spurs produced blossoms in 1936, as compared 
with 6.7 percent for the control trees. Thinning nine weeks after blossoming 
was not effective at all. The immediate effect of thinning was to reduce the 
yield but it increased the size, color, and probably the market value of the 
fruits. 

A study of the extent to which apple orchard cultivation may be reduced, 
G. H. Dickson (Sci. Agr., 17 (193^), No. 11, pp. 670-677, figs. 2;Fr. abs. p. 677).-- 
Using a 6-acre block of apple trees planted at the Ontario Horticultural Ex¬ 
periment Station in 1920 and handled until 1928 under uniform soil manage¬ 
ment, only slight differences were obtained between different cultural treatments. 
Duchess, Northern Spy, and Wealthy produced more fruit under minimum cul¬ 
tivation, while Baldwin and McIntosh fruited more abundantly under the 
usual orchard care. On the other hand, McIntosh trees were larger under 
minimum cultivation, while Baldwin, Duchess, Northern Spy, and Wealthy 
trees made greater trunk development under longer cultivation. There was 
some indication that early-sown green manure crops may reduce the available 
nitrates to a harmful degree. 

Removal of spray residue from apples, O. W. Bixenwood, V. H. Morris, 
and E. A. Silver (Ohio Sta. Bui. 584 (1937), pp. 40t figs. 5). —Summarizing the 
results of 2 years’ spray residue experiments, the authors present informa¬ 
tion regarding spray programs and washing technic that makes possible the 
successful cleansing of apples. When the use of lead arsenate was confined 
to the petaWall spray, followed by one cover spray the first week in June, the 
lead residue was well within the tolerance. Lead residue increased in propor¬ 
tion to the number of cover sprays containing lead arsenate applied after July 
1. The substitution of calcium arsenate for lead arsenate in the late summer 
spray reduced the lead without a significant reduction in arsenic. Heavy rain¬ 
fall Ittithe late summer and early autumn of 1935 was not particularly helpful 
in meeting tolerances. 
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Washing fruit once in the under brush flood type washer, using either 1 or 
1.5 percent acid solution, almost invariably reduced lead residue well below the 
tolerance even when the apples had received seven cover sprays. Heating the 
washing solution increased its effectiveness. The flotation washer was not as 
effective as the under brush flood type. Russeting of apples resulted in a 
heavier deposit of residue and greater difficulty in washing. The mechanical 
brush did not prove satisfactory for removing spray residue, and tandem wash¬ 
ing was not found necessary under Ohio conditions. There was no indication 
that washing lessened the keeping qiiality of fruit. 

The use of oil as a supplement to lead arsenate in the first or in the first and 
second cover sprays caused no appreciable Increase in lead residue at harvest 
time. Sodium silicate used in connection with the regular lead arsenate mid¬ 
summer spray resulted in serious injury to Baldwin foliage. Applied a week 
before harvest, sodium silicate reduced the residue, but not sufficiently to avoid 
the need of washing apples whicli had received a late July application of lead 
arsenate. 

The relation of washing operations to bruising and keeping quality of 
McIntosh and Northern Spy apples, R. B. Mabbhaix {Michigan 8ta, Quart. 
Bul.^ 20 (fP57), No. f, pp. 34-42t fig. 1). —Sample lots of McIntosh and Northern 
Spy apples obtained from growers and packing houses at three stages, (1) 
upon delivery to the packing house, (2) after washing, and (3) after washing, 
grading, sizing, and packing, were brought to East Lansing and placed in cold 
storage. Observations at the time of collection indicated that the personal 
factor in handling fruit is of great Importance in respect to the amount of 
bruising during the washing process. Padding of the wood in the washers 
with sponge rubber at points where apples drop or roll is advised. In general, 
both prewashing and postwashing operations caused more bruising on both 
varieties than did the actual washing process. Washing practices did not 
affect the rate of softening, rate of decay, or rate of moisture loss in storage, 
nor did they affect the rate of moisture loss in apples subsequent to their re¬ 
moval from storage. Large Northern Spy apples (3.5 in. in diameter) in the 
1936 crop were more susceptible to physiological break-down or decay than were 
the smaller apples. 

Effect of delay in storage and storage temperature on the keeping quali¬ 
ties of apples, E. .T. Rasmussen (Ifew Hampshire 8ta. Tech. BuL 67 {1937), 
pp. 55, figs. 11). —With the aid of automatically controlled storage equipment 
which enabled the maintenance of temperature at desired points, the author 
established certain facts as to the keeping of Baldwin, McIntosh, and Cortland 
apples. Firmness of flesh, the skin removed, was found the most effective 
measure of changes during ripening in storage. Temperature was one of the 
important factors influencing keeping quality, but temperatures that maintained 
firmness were not necessarily most desirable from the standpoint of flavor and 
color development. For example, McIntosh at 30® F. remained firmest but 
never developed the characteristic flavor and aroma. Baldwin developed a 
more characteristic flavor at low temperatures than did McIntosh and retained 
its marketable qualities longer. The rate at which ripening progressed fol¬ 
lowing removal from cold storage also differed with varieties. McIntosh de¬ 
veloped its highest flavor in common storage but became soft-ripe in 2 mo. 

The treatment of fruit immediately following picking had a potent influence 
on storage behavior, e. g., McIntosh delayed 5 days before storing showed 
twice as much decrease in firmness 1 mo. after harvest as did fruit stored im¬ 
mediately. As to effect of differential cultural and fertilizer treatments* on 
keeping quality, Baldwin apples showed no significant response. Orchard site 
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or type of soil appeared to have more effect on quality of Baldwins than did 
fertilizer treatments in the same orchard. Baldwins grown in a well-drained 
loam on a ridge were superior in flavor and appearance to those produced on 
bottom land. Drought injury to McIntosh did not increase in storage. Apple 
fruitfly or railroadworm became inactive in apples stored at from 30® to 82® 
and was killed 1 mo. after storage, while in common storage the Insect continued 
its normal development. Apple scab increased in size in storage but less rapidly 
at low temperatures. Cortland apples harvested with a tinge of yellow in the 
ground color showed very little scald in storage and kept more satisfactorily 
than fruit of earlier or later harvests. 

Relative efilciency of spur and shoot leaves for fruit growth of pears, 
W. W. Aldbich {Amer, 8oc. Hort 8ci. Proo., SS (19S6), pp, B27-232, fig. 1 ).— 
Studies conducted by the U. S. Department of Agriculture near Medford, Oreg., 
with ringed limbs of Anjou, Bose, and Bartlett pears showed in 8 of 10 experi¬ 
ments that a unit area of shoot leaves induced greater fruit enlargement than 
did an equal area of spur leaves. In the two exceptions the differences were 
not significant. An area of 400 cm* of Anjou shoot leaves produced 24-49 per¬ 
cent more fruit dry matter than did an equal area of fruit spur leaves. Re¬ 
duced to a weight basis, 1 g of Anjou shoot leaves produced 12-29 percent more 
fruit dry matter than did 1 g of spur leaves. Based on dry weight determina¬ 
tions on leaf disks of known area, the shoot leaves had a greater weight of dry 
matter per unit area than did the spur leaves. No adequate explanation was 
found for the differential activity. 

Effect of ethylene and certain metabolic gases upon respiration and 
ripening of pears before and after cold storage, E. Hansen and H. Hart¬ 
man {Plant Physiol., 12 (1987), No. 2, pp. figs. 5). —Working with Bart¬ 

lett, Beurre Bose, Comice, and Anjou pears gathered at approximately 10-day 
intervals beginning a month or so prior to and extending beyond the usual 
harvest season, the Oregon Experiment Station found that the effects of 
ethylene are confined definitely to the period preceding the stage in the life 
of the fruit when the maximum level in respiration has been reached. Results 
with fruits treated after delayed periods of storage showed clearly that ethylene 
treatment is effective only during the period of ascending respiratory activity. 
No increase in respiration or ripening was obtained with ethylene in the case 
of pears which had been held in cold storage for some time. The emanations 
from ripe pears were found to increase the rate of respiration and ripening 
in freshly gathered Bartlett, Cornice, and Anjou pears. 

Testing of new varieties of peaches, B. D. Drain {Tenn. 8tate Hort. 8oc. 
Proc., 32 (1937), pp. 64-66, fig. 1). —^In commenting on the characteristics of 
several of the newer varieties of peaches, the author presents a chart showing 
graphically their comparative harvesting dates. 

A progress report on comparisons of high-calcium and high-magnesium 
limes in bordeaux on sour cherry, and in zinc-lime and iron-lime mix¬ 
tures on peach, E. J. Rasmussen {Amer. 8oc. Hort. 8ci. Proc., 33 {1936), pp. 
279-2S4i fig. U ahs. in Michigan 8ta. Quart. Bui., 20 {1937), No. 1, pp. 49, 50 ).— 
In 1986, a year characterized by high temperature, low rainfall, and low rela¬ 
tive humidity to the middle of August, high-magnesium lime bordeaux caused 
less defoliation and had less dwarfing effect on Montmorency cherries than did 
high-calcium lime bordeaux. The copper in the high-magnesium lime bordeaux 
is apparently held in a less soluble form which is less toxic to the foliage and 
not as readily washed off or absorbed. The concentration of both high- 
magnesium and high-calcium lime bordeaux was found to influence growth of 
shoots and trunks, size of fruit, and the percentage of solids in the fruits. 
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All the zinc sulfate and iron sulfate lime mixtures tested gave satisfactory 
control of arsenical injury on the peach, but the high-calcium lime zinc sulfate 
mixture caused less defoliation than did the high-magnesium lime zinc sulfate 
mixture. Zinc oxide and manganese sulfate in combination with high-calcium 
lime were unsatisfactory. Zinc sulfate used without lime In combination with 
lead arsenate caused serious defoliation of the peach. 

Cherry pollination and variety investigations in New South Wales, 
1030-34, F. T. Bowman (N. 8. Wales Dept. Agr., 8ci. Bui. 55 {1937), pp. 51, 
figs. 5). —Studies of self- and cross-fruitfulness revealed two groups of inter- 
sterile varieties—(1) St. Margaret, Noble, Black Republican, and Black 
Bigarreau, and (2) Early Lyons, Mezel, and Twyford. In addition, Napoleon 
was found incompatible with Reverchon and Early Rivers with Bedford Prolific 
and Black Eagle. Among effective combinations indicated were Napoleon and 
Florence and Early Lyons and Early Rivers. Off-type strains of Early Lyons 
were found frequently and indicated the importance of careful bud selection. 

Cracking of cherries, W. R. Foster {8ci. Agr., 17 {1937), No. 9, p. 550 ).— 
Evidence is presented to the effect that spraying Bing cherries with a 2-3-40 
bordeaux mixture 5 or 6 weeks before picking apparently reduced greatly the 
amount of cracking at maturity. As a further check, certain limbs on Lambert 
trees were sprayed and the fruits immersed in water for certain lengths of 
time. Again the bordeaux-sprayed fruits showed considerably less cracking. 

Farther studies of transpiration rates of fruiting canes and current sea¬ 
son shoots of the black rasxiberry, R. E. Marshall {Amcr. 8oc. Hort. Set. 
Proa., 33 {1936), pp. 389-394; abs, in Michigan 8ta. Quart. Bui, 20 {1937), No. 1, 
p. 49). —Differences In rates of water loss from the leaves of the Cumberland 
black raspberry fruiting canes and current season shoots were not found of 
sufiicient magnitude to account for rather pronounced differences in physiologi¬ 
cal behavior, such as the yellowing of cane foliage, apparent loss of vigor of 
canes, and the failure to maintain the production of large, succulent berries as 
the season advanced. Very close relationships were observed between such 
factors as soil moisture, temperature, humidity, and sunshine and the response 
of the plants. A liberal and constant supply of soil moisture, accompanied by 
moderate air temperatures, relatively high humidities, and many hours of sun¬ 
shine, resulted in the development of abundant and vigorous shoots. The 
predominance of these ecological factors is believed to determine the location 
of successful raspberry production. 

Raspberry nutrition.—^m, Are sulphates deficient in B. C. coastal soils? 
G. H. Harris {8ci. Agr., 17 {1937), No. 11, pp. 707-712, fig. J).--In this third 
contribution (E. S. R., 77, p. 340), the author reports that raspberry plants 
growing in pots of sterilized soils made much better growth than comparable 
plants in unsterilized soil. Analyses of the soils showed that sterilization in 
each case Increased the available minerals, and the results Indicated that the 
change in sulfate content was highly significant because the increase was so 
large that there was a possibility of very beneficial secondary effects. The pH 
of the soil was not appreciably influenced by sterilization, nor did the content 
of phosphates show any consistent increase due to the treatment. 

Qas content of cranberries and possible relationship of respiratory ac¬ 
tivity to keeping quality, W. B. Esselen, Jr., and C. R. Fellers {Plant 
Physiol., 12 {1937), No. 2, pp. 527-536, fig. 1). —^At the Massachusetts Exfierl- 
ment Station it was observed that submergence causes an increased rate of 
respiration in cranberries and an Increase in the carbon dioxide content of the 
internal atmosphere. Respiration Increased when the fruits were left on the 
vines beyond the usual picking season. Frosting reduced the rate of respira- 
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tion. Apparentlyp cranberries contained a definite amount of respirabie material 
which is used up more rapidly under high rates of respiration, thereby shorten¬ 
ing the potential storage life. Nitrogen content of the Internal atmosphere was 
relatively constant and approximated that of the air. Carbon dioxide and 
oxygen contents of the internal atmosphere varied with the rate of respiration. 
Determinations of the carbon dioxide-oxygen ratio permitted a fairly accurate 
forecast of keeping capacity. No significant correlation was observed between 
catalase activity and respiration activity in stored cranberries. 

A preliminary survey of the citrus industry In New Zealand: The his¬ 
torical, cultural, and economic aspects, W. M. Hamilton (New Zeal. Dept. 
8oi. and Indus. Res. Bui. 53 (1937), pp. 269, figs. 53 ).—This report traces the 
history of citrus growing in New Zealand and outlines present methods of 
production and marketing as the background for constructive suggestions for 
its development. 

The filbert breeding project at Geneva, G. L. Slate (North. Nut Growers 
Assoc. Proc., 27 (1936), pp. 62, 63 ).—^The breeding work of the New York State 
Experiment Station is said to have yielded a total of 1,462 filbert seedlings, 
which makes a total of 1,997 growing on the station grounds. The parental 
combinations used in producing the various crosses are listed. 

Trees, shrubs, and vines at the North Platte Experimental Substation, 
H. A. McComb (Nebraska Sta. Bui. 310 (1937), pp. 38, figs. 17 ).—Herewith an 
reported the results of trials of numerous trees and shrubs, with discussion as 
to their adaptation and limitations. 

FOBESTEY 

Principles of forest-fire detection on the national forests of northern 
California, S. B. Show and E. I. Kotok (17. 8 . Dept. Agr., Tech. Bui. 574 (1937), 
pp. 32, figs. 9 ).—An extended analysis of the forest fire detection problem in the 
northern California pine region led the authors to suggest that for forest types 
liaving rapid spread of fire and requiring ^-hr. attack, not over 15 min. can 
be allowed for the discovery of the fires. This requires direct visibility and 
the continuous service of a primary lookout system. Other detection facilities, 
such as patrols, cooperative observers, lookout firemen, and travelers, are deemed 
desirable and necessary as supplementary services. For forest types with slower 
spread of fire and requiring 2- or 4-hr. attack, primary lookout service should 
still be on a direct-visibility basis, but supplementary detection methods, par¬ 
ticularly lookout firemen, may be used with acceptable results. 

Up to an average working distance of 15 miles from the lookout, except under 
conditions of abnormally poor visibility, most fires in the rapid-spread forest 
types can be readily detected within 15 min. after start on directly visible areas. 
In planning a detection system, direct visibility should be concentrated on known 
risk areas up to a 70-75 percent coverage of all high-risk zones. Direct visibility 
over the entire area Is needed usually only when the risk is widely diffused or 
the risk areas cannot be clearly defined. Most economical and effective coverage 
may be obtained only through planning the detection system as a whole for 
major protected units. Piecemeal selection of points cannot give satisfactory 
service at a minimum cost. 

Water utilization by trees, with special reference to the economic forest 
species of the North Temperate Zone, O. Rabeb (U. 8. Dept. Agr., Miso. Pub. 
257 (1937), pp. 97 ).—In presenting a review of some of the problems involved 
in the study of water relations of plants and of various contributions to the sub¬ 
ject, with 249 citations to the literature, the author expresses the hope that the 
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material will be to studentK and workers in enabling them to obtain a 

general i)ersi)ectiYe of the field, the present state of progress, and problems 
awaiting solution. The subject matter covered includes (1) water absorption, 
(2) storage, and (3) losses, (4) adaptation of trees to dry conditions, and (5) 
water consumption by trees. In general conclusion, he points out that the funda¬ 
mental silvicultural problem, the minimum amount of water necessary to pro¬ 
duce a crop of tress, is still unsolved and that more comprehensive studies with 
large trees are needed. Information is required on forest trees and stands under 
natural conditions, supplemented by laboratory investigations on a scale com¬ 
mensurate with the size of the problem. 

Dormancy and germination of Fraxiniis seeds, G. P. Steinbaueb {Plant 
Physiol,, 12 {1937), No, 3, pp. 813-824, figs, 6), —Studies at the University of 
Maine of conditions favorable to the germination of the seeds of red, green, white, 
and black ash showed that the black ash has different temperature requirements 
from the other three. This variation apparently depended on the developmental 
status of the embryos, that of the black ash being incompletely developed at the 
time of harvest A period of two or more months at 20° C. w’lis necessary to 
permit the embryo to become fully enlarged, following which black ash seeds 
responded to the conditions favorable for the other three species, stratification 
for 2 or 3 mo. at a temperature of from 5° to 10° in a moist place. Vitality was 
maintained in stored seed to the best degree when the moisture wns kept at a 
point less than 7.5 percent of the dry weight. Dwarf seedlings were obtained 
from embryos excised from freshly harvested seeds of all four species. 

Fertilization and proembryo formation in Sequoia, W. J. Looby and J. 
Doyle {Roy, Dublin 8oc, 8cL Proc,, n, scr,, 21 {1937), No. 44^ PP- 457-476, pis. 2, 
figs. 5). —The two species 8. gigantea and sempervirens were found to re¬ 
semble each other closely in the structure of the mature gametophytes, male and 
female, as well as in the mechanism of fertilization. However, 8. sempervirens 
completed its development in 1 yr., as compared A^flth 2 yr. for 8. gigantea. 
Notable differences were found in proembryo formation. 

The history of shipmast locust, S. B. Detwiler {Jour, Forestry, 35 {1937), 
No. 8, pp. 709-712, figs. 2). —A brief account is given of the history of a variety 
of locust distinguished from the ordinary locust by more erect habit of growth, 
greater durability of the w^ood in the soil, and general absence of seed i)roduction. 
I he place of origin is not known, but records indicate that the tree was brought 
to Long Island from Virginia or some point south. 

Experiments in propagating shipmast locust, C. F. Swingle {Jour. For¬ 
estry, 35 {1937), No. 8, pp. 713-720, figs. 4).—Since the shipmast strain of locust 
produces very few or no seeds, vegetative propagation is the only means of in¬ 
crease. Roots gathered on Long Island were shipped to Arlington (Va.) Experi¬ 
ment Farm, made into cuttings, and planted under several soil conditions. Roots 
less than 0.25 in. in diameter gave uniformly poor results, and, on the whole, roots 
from 0.25 to 1 in. appeared most practical. Roots dug in June and July after 
top growth had started were decidedly inferior for propagation. Upright plant¬ 
ing gave better plants than did a horizontal position. Light sandy soil proved 
much better as a rooting medium than heavy soil. Tests with softwood cuttings 
were not successful. Summing up, the author states that root cuttings offer the 
only present known practical means of large-scale production of the shipmast 
locust. For small plantings natural root sprouts are a good source of stock. 

Growth and yield in shipmast locust on Long Island and its relative 
resistance to locust borer injury, R. C. Hall {Jour. Forestry, 35 {1937), No. 
8, pp. 721-727, figs. 4).—^A comparative study of the shipmast and the common 
locust showed the former to be more resistant to the locust borer and longer- 
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lived. On the whole, locust borer damage was in inverse proportion to the vigor 
of the tree. Records on the survival of ordinary seedling locust and of vegeta- 
tively propagated shlpmast locust showed no significant differences, but the ship- 
mast trees made notably greater height growth in the first year. 

Carbohydrate changes within the needles of Finns ponderosa and Pseu- 
dotsuga taxifolia, C. L. Wokudy (Plant Physiol.^ 12 (19311)t No. 5, pp. 755-770t 
figs. 5). —Samples of needles collected at 15-day Intervals throughout the period 
September 1935-May 1936 were analyzed at the University of Idaho for carbo¬ 
hydrate changes. The alcohol-soluble free reducing substances maintained low 
percentages and limited variations during the colder weather. The distinct 
gain in alcohol-soluble acid-hydrolyzable reducing substances in the autumn 
months, with its maintenance throughout the winter, suggests a definite inverse 
relationship of this fraction with prevailing temperatures. Alcohol-insoluble 
acid-hydrolyzable reducing substances, which contain starch, other dextrosans, 
and reserve hemicelluloses, increased rapidly immediately following a sudden 
drop in temperature; during gradual temperature changes a positive relationship 
existed. 

Growth of second-growth pine on the coastal plain soils of Arkansas, 
L. M. Tuener (Arkansas Sta. Bui. 342 (1937), pp. 52). —Based on studies in four 
counties, Ashley, Bradley, Columbia, and Howard, and involving 222 plats with 
measurements of 8,834 trees located on phases of 22 soil series types, the 
author concludes that certain soil types or phases thereof of the coastal plain 
region of Arkansas are adapted to the requirements of loblolly pine only, 
others to both loblolly and shortleaf pine, and still others to shortlcaf only. 
Considerable range was observed in height growth rate, diameter-volume growth, 
and ultimate timber yield on the various soil complexes. It was not possible 
to correlate the occurrence of the pine species nor the rate of growth with 
quantitative differences in any single site factor, such as slope, exposure, pH 
reaction, or depth or physical condition of a single soil horizon. It was pos¬ 
sible to relate the occurrence of the two species and their rates of growth to 
certain measurable site-soil complexes, such as are expressed in phases of spe¬ 
cific soil series types or in certain soil profile patterns. Site classes for lob¬ 
lolly pine—110, 100, 90, 80, 70, and 60 ft.—and for shortleaf pine—^90, 80, 70, 
and 00 ft,—are discussed, and yield tables applicable to each species for each 
site class are provided. 

A simplified method of constructing merchantable board-foot volume 
tables, R. H. Blythe, Jr. (Jour. Agr. Res. [TJ. /8.], 55 (1937), No. 3, pp. 159-173, 
figs. 7). — A simple method of constructing volume tables showing the merchantable 
volume of trees in board feet is presented, which gives a better estimate of the 
truly merchantable contents than former tables because it takes into account 
the fact that the upper limit of merchantability is usually fixed by the presence 
of large limbs or deformities of the bole rather than by minimum diameter. 
Only four measurements on each sample tree are needed, and 100 trees or less 
are usually sufficient. The method consists of a basic set of curves of volume 
over diameter breast high (inside bark) which are modified by two factors, a 
measure of butt swell and a measure of form or taper. One variation of the 
method elimfhates all need for curve fitting, either mathematical or freehand; 
thus from one set of data all workers would produce identical tables. 

DISEASES OF PLANTS 

The Plant Disease Reporter, September 1 and 15, 1937 (V. 8. Depf. 
Agr., Bur. Plant Indus., Plant Disease Rpir., 21 (1937), Nos. 16, pp. 295-313; 17, 
pp. $15^24, pi 1> figs. S ).— ^The following reports are Included: 
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No. 16. ^Ruffle-leaf—a new disease of tobacco in North Carolina, resembling 
the South African “kroepoek” disease, by 8. G. I<ehman; tobacco diseases 
(brown root rot, streak, and mosaic) in Kentucky, by W. D. Valleau; correla¬ 
tion between winter temperatures and incidence of sweet corn wilt in New 
Jersey, by C. M. Haenseler; bacterial wilt of corn in 1987—^reports from Mas¬ 
sachusetts, Connecticut, New York, New Jersey, Maryland, Ohio, and Indiana, 
by J. I. Wood; notes on incidence of cereal rusts, crop season of 1937, by H. B. 
Humphrey; onion mildew (Peronoapora destructor) in Oregon and the advis¬ 
ability of testing malachite green as a control agent for downy mildews, by 
F. P. McWhorter and J. Pryor; notes on vegetable and fruit diseases in Con¬ 
necticut, by A. A. Dunlap; tomato diseases in Chautauqua County, New York, 
by C. K. Bullock; Ascochyta sorghina Sacc. on sorghum in Alabama, by W. W. 
Diehl; notes on Dutch elm disease confirmations; and winter injury to orna¬ 
mental woody plants in Maine, including data on 29 conifers and 78 nonconif- 
erous shrubs and trees, by M. T. Hillbom. 

No. 17. —Distribution of rose anthracnose (Sphaceloma rosarum) in Califor¬ 
nia, by A. E. Jenkins; diseases of Green Refugee beans in New York in 1937, 
by J. G. Horsfall, W. H. Burkholder, and O. A. Reinking; the effect of tem¬ 
perature and moisture on vegetable diseases in New York State in 1937, by 
C. Chupp; plant diseases reported in Maryland, by R. A. Jehle and E. A. 
Walker; and additional reports on bacterial wilt of sweet corn for northern 
New England and West Virginia. 

[Plant disease work by the Arizona Station] (Arisona Sta. Rpt. 1936, pp. 
71-78, figs. 2). —Progress reports are included on rots of date fruit; angular leaf 
spot of cotton; Texas root rot of cotton (including chemical treatment, studies 
of the sclerotla, root rot in pecan orchards, root rot surveys, and new hosts); 
and miscellaneous studies, including crown gall, gummosis of Elaeagnus angusti- 
folia, Fusarium oxysporum wilt of stock, and Fusarium root rot of rose. 

[Plant disease work by the Kansas Station] (Kansas Sta. Bien. Rpt. 1935- 
36, pp. 90-94, 127). —Results are given relative to sorghum diseases, wheat take- 
all, dry-land foot rot of wheat, oat smut, wheat bunt and flag smut, and alfalfa 
diseases, by L. E. Melchers and C. L. Lefebvre; potato diseases (Rhizoctonia and 
seed piece decay), sweetpotato diseases, and breeding of mosaic-resistant cucum¬ 
bers, all by O. H. Elmer; resistance of winter wheat to leaf rust (Puccirtia 
triticina), by C. O. Johnston; and shoot, crown, and root-rot disease of mllo, by 
P. A. Wagner. 

[Plant disease work by the New Hampshire Station] (New Hampshire Sta. 
Bui. 296 (1937), pp. 7, 8, 9, 10, 12). —Progress reports are given of studies by 
O. Butler on potato mosaic and leaf roll masking under favorable conditions, 
on injury from lime-sulfur sprays, and on test sprays for apple scab, and on po¬ 
tato scab control. 

Preparation and properties of bordeanx mixture, P. J. Sohneidebhan 
(West Virginia Sta. Bui. 283 (1937), pp. 30, figs. 11).—The history of bordeaux 
mixture is first reviewed (with 28 references), and the scope of the present 
study outlined. 

The data from tests of bordeaux mixtures of 43 formulas indicate that instant 
bordeaux prepared from pulverized CuS 04 and high calcic hydrate gives higher 
average suspensions than mixtures prepared from stock solutions of CUSO 4 and 
quicklime or from low calcic hydrate. With both limes from the same limestone, 
the chemical hydrated form proved comparable in activity to quicklime as Judged 
by its dispersion. Freshly prepared milk-of-lime gave slightly higher suspen¬ 
sion in 4-4-fiO mixture than 15-day-old mllk-oMime. Spherulltes, formed dur¬ 
ing decomposition of the mixture, appeared first with the 4-4-50 formula after 
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7.5 hr. at 2B®-25® C. Addition of 1.5 percent of bentonite delayed their forma¬ 
tion 28.5 hr., and they did not form In 15 days when 0.5 percent of sugar or 0.6 
percent of tannic acid was added to this formula. Color-chart determinations 
of 23 formulas Indicated that no two are identical in color. The highest sus¬ 
pension, as in the 3-1.5-50 formula, was correlated with the deepest shades of 
blue. Mixtures of low CiiSO* concentration and high suspension, as in 1-1-50 
and 2-1.5-50 formulas, had a lighter shade of blue than those of higher con¬ 
centration and high suspension, as in 8-1.5-50 and 4-3-50 formulas. Addition 
of lead arsenate (3 lb. per 100 gal.), and of magnesium and calcium arsenate 
(2.5 lb. per 100 gal.) caused no significant change in the suspension of the 
4-4-50 mixture. Addition of bentonite, tannic acid, or sugar aided the suspen¬ 
sion of this mixture after 3 hr. 

Tumor production by hormones from Phytomonas tumcfaciens, G. K. K. 
Link and H. W. Wilcox (Science, 86 (1937), No. 2223, pp. 126, 121).--Jn the 
experiments here briefly recorded, wound responses resembled those induced by 
extracts of P. tumefaoiens [=Bacterium tumefaciens] and heteroauxin applica¬ 
tions in intact hypocotyls of the red kidney bean (Phaseolus vulgaris), but were 
less intense and better integrated. From the results obtained, it is believed that 
disturbance of the usual auxone concentration of the affected tissues is one of 
the causes of the cell enlargement characterizing these effects. “This disturb¬ 
ance, possibly a hyperauxony, gives hypocotyledonary cells opportunities to 
realize potentialities of cell enlargement, division, and differentiation not stimu¬ 
lated to or Inhibited from expression in the course of normal development . . . 
Since hetoroauxones produced by non-gall-forming organisms incite tumors in 
plants not parasitized by these organisms and since wounding alone leads to 
tumor production, it appears that gall production by a particular parasite in a 
particular host is initially conditioned by factors determining specificities of 
parasitism.” 

Rhynchosporium scald of barley, rye, and other grasses, R. M. Caldwell 
(Jour. Agr. Res. [V. S.], 56 (7.937), No. 3, pp. 115-198, pis. //, figs. //).—In this 
cooperative contribution by the U. S. D. A. Bureau of Plant Industry and the 
Wisconsin and Indiana Experiment Stations, following discussions of the history, 
distribution, hosts, economic importance, and symptoms of the disease, an 
emended description of the genus Rhynchosporium Is presented which included 
a consideration of its characteristic fructifying structures. Scald of Dactylis 
glomerata was found to be caused by R. orthosporum n. sp., which differs in its 
cylindrical conidi a from R. secalis on barley, rye, and a number of grasses. R. 
alismatis is excluded from the genus Rhynchosporium, as herein defined. 

Six highly specialized physiologic races of R. seoalis were found which can 
be distinguished by their capacity to parasitize the differential hosts, viz, Secale 
cereale, Hordeum vulgare, H. juhatnm, Agropyi'on repens, Bromus i/nermis, and 
Elymus canadensis. The conidia of these six races from the hosts showed no 
important differences, but in culture some of the races were distinct in both colony 
type and conidium characters. Conidia of R. secalis germinated in distilled 
water at 4®-28® C., while the optimum for germ-tube elongation was 18®-21®. 
Fructification on the host in the greenhouse was inhibited at low relative hu¬ 
midities buWoccurred abundantly at 95 percent. Parasitism of the barley plant 
is initiated by penetration of the leaf cuticle, the fungus establishing itself and 
making its Initial development in the subcuticular position. The epidermal cells 
collapse under the mycelium, this being followed by penetration of branches of 
the subcuticular mycelium, through the walls of the epidermis, into the mesophyll 
tissue. The subcuticular mycelium proliferates and enlarges to form a fertile 
stroma, from one to several cells in thickness, upon the epidermis. The cuticle 
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Is dislodged before fructification, Conldia are formed directly on the cells of the 
stroma over the entire collapsed area of the lesion. The barley race was shown 
to overwinter in Wisconsin on dead tissues of plants infected during the previous 
season. 

Longevity of Gibberclla saubinetil and other fungi in barley kernels 
and its relation to the emetic effect, R. Q. Shands (Phytopathology, 27 
(1937), No. 7, pp. 749-762, fig. 1). — In this cooperative study between the Uni¬ 
versity of Wisconsin and the U. S. D. A. Bureau of Plant Industry, laboratory 
platings were made of scabbed barley in which the disease was induced by in¬ 
oculations with Q. aaubinetii during and after the flowering period. Relative 
to the decline in viability of the fungus in infected barley kernels, it was found 
that a rapid decline began at 9-10 mo. after harvest, and in one test the fung\is 
was plated from 91 percent of the kernels at 8 mo. thereafter. Of the kernels 
plating the fungus at 8 mo., about 57 percent yielded it at 13 mo., 8 percent at 
18 mo., and 0.54 percent at 27 mo. after harvest. The maximum longevity 
obtained was 27 mo. Fungi of several other genera (Fusarium, Hclmintho- 
sporium, and Altemaria) remained viable in barley kernels much longer. The 
longevity of fungi (Gihherella, Altemaria, Helminthosporium, and Penicillium) 
in barley kernels was apparently affected to some extent by storage conditions. 

Pigs were drenched with water extracts of scabbed barley at 56 mo. after 
liarvest, and the emetic principle was found to be still active. At that time 
G. sauMnctii had been nonviable for at least 26 mo. 

A further note on the fungus causing a white foot rot of wheat and oats, 
R. Sprague (Phytopathology, 27 (1937), No. 7, pp. 798-800). —As determined 
through this cooperative study by the U. S. D. A. Bureau of Plant Industry and 
the Oregon Experiment Station, the eyespot or elliptical type of lesion found 
at the bases of culms of wheat and oats in the coastal counties of Oregon is 
not caused by Gihellina eercalis, but by a nonsporulating fungus referable to 
Rhizoctonia. The original tentative diagnosis (E. S. R., 72, p. 491) w^as based 
on reputed cultures of G. ccrealia sent from Italy, which was then the only 
source. Recent authentic cultures of G. cerealia from England show that 
neither the Italian nor the Oregon material is Gibellina. 

False ^^black chaff’* of wheat produced by inoculating with stem rust, 
E. S. McFadden (Phytopathology, 27 (1937), No. 7, p. 80t). —False black chaff 
of Hope and H-44 wheats, heretofore confused with the lesions produced by 
various other pathogens, is demonstrated to be the result of a peculiar reaction 
to infection by Puccinia graminis tritici. The “black chaff” reaction appears 
to be confined entirely to wheats having a specific type of mature-plant re¬ 
sistance to rust. 

Effect of the dwarf disease on the alfalfa plant, J. L. Weimeb (Jour. Agr. 
Rea. [V. 8.], 55 (1937), No. 2, pp. 87-104, figa. id).—This cooperative study by 
the U. S. D. A. Bureau of Plant Industry and the California Experiment Sta¬ 
tion, continuing earlier work (E. S. R., 76, p. 344), indicated that affected 
alfalfa roots have more or less yellow color in the wood, owing largely to gum 
in the vessels. In late stages a yellow stain, diffusing into surrounding tis¬ 
sues, also occurs. The gum, similar in character to wound gum, is limited 
almost entirely to vessels of the outer xylem. In early stages this gum is 
limited to a few vessels In one or more bundles of the upper part of the tap¬ 
root or crown, but later the whole root system becomes Involved. Gum occurs 
in the green stems. If at all, only in the basal 1-2 in. Some of the gum is 
evidently forced from adjacent cells into the ducts, where it appears as globules 
or thin sheets along the inner wall surfaces. Eventually many of the duhts 
become completely filled and are rendered functionless. Many bacteria-like 
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bodies occur In some of the vessels. Microchemically, they are very similar 
to the gum in which they are embedded and unlike bacteria in several other 
respects. In healthy plants the water content of the tops was slightly higher 
than that in diseased tops, while the reverse was true of the roots. Transpira¬ 
tion was about 1.0 times as fast in healthy as in diseased plants. Water could 
be pulled through segments of healthy roots about 1.6 times as fast as through 
comparable diseased roots, indicating a close correlation with the transpiration 
rate. Diseased tops had a slightly higher pH value and a higher titratable 
acidity than healthy tops. In the roots there was no difference in pH value, 
but diseased roots had a lower titratable acidity (one experiment excepted). It 
seems probable that the differences in acidity between healthy and diseased 
plants were due to growth variations. Affected roots and tops had a higher 
ash content than comparable healthy plants. Qualitative tests indicated that 
the starch in diseased roots gradually diminishes and that it disappears alto¬ 
gether just before the plant dies. 

Development of powdery mildew resistant cantaloup No. 45, 1. C. Jaqqer 
and G. W. Scott (C7. 8. Dept Agr. Circ. 441 (1937), pp. 6, figs. 4)* —coopera¬ 
tive contribution by the U. S. D. A. Bureau of Plant Industry and the California 
Experiment Station gives details respecting the origin, pedigree, and charac¬ 
teristics of this cantaloup variety developed by backcrossing the hybrid Hale 
Best X a resistant variety from India, resistance having,proved to be a simple 
Mendellan dominant factor. The new variety resembles Hale Best but is 
somewhat later in maturing. It is generally entirely free from mildew in the 
Imperial Valley, and the crop has not been appreciably injured even in the 
coastal districts where conditions are very favorable to infection. In 1930 
nearly half the cantaloup acreage in the Imperial Valley was planted with this 
variety, with a considerably larger proportion in 1937. 

Crown infection of corn by Diplodia zeae, G. L. McNew (Iowa 8ta, Res, 
Bui. 216 (1937), pp. 187-222, figs. 7 ).—Crown infection occurred on 14-52 per¬ 
cent of the field corn grown in Iowa, 1930-03. The symptoms include brown 
discolorations, disintegration and shredding of the internal tissues of the crown, 
and brown decay of the mesocotyl resulting in loss of the primary root system. 
By early establishment of adventitious roots, infected seedlings may survive 
and remain parasitized. Practically every plant from infected seed may show 
crown infection at maturity. Soil infection occurs through wounds from emerg¬ 
ing seminal roots in the mesocotyl or at the point of emergence of adventitious 
roots at the crown, but the crown is usually invaded from the decayed 
mesocotyl. Although the fungus spreads upward for several nodes, it does 
not become systemic, and in the field it is usually restricted to the first inter¬ 
node above the roots. It may live in a soil devoid of plant refuse, but its 
development is hampered in mixed culture. Its presence in ordinary cornfield 
soil has been demonstrated. Invasion of the crown from the soil is most severe 
at high soil moisture contents, but development of infected plants is greatly 
reduced at both high and low moisture contents. At optimum soil moisture 
for the plants the dry weight was not reduced by crown infection. When 
reduced, the dry weight of roots was affected more than that of the tops in 
plants gro\gn in infested soil. Light infection at low soil moisture may be 
almost as injurious as severe infection at high moisture content The trans¬ 
piration ratio of infected plants was increased at soil moistures favorable to 
reduction in dry weight. Mercury dust treatments apparently inhibited the 
fungus without killing it in the seed. They may thus delay mesocotyl invasion 
from infested soil and thereby lessen crown Infection. Late crown infection 
is a significant phase of the parasitism of D. zeae. The fungus may reduce 
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the dry weight of the corn plant to half the normal under certain soil-moisture 
conditions, and under the most favorable field conditions there is a reduction 
in yield. 

Selfed lines of corn had differing reactions to crown infection in the field, 
and have furnished some remarkably resistant lines for genetical studies. 

Methods used in the determination of relative amounts of ear rot in dent 
corn, P. B. Hoppe and J. R. Holbert (Jour, Amer, Soc. Agron.j 28 (1936), No. 
10, pp. 810~-819, figs. 5). —In this study by the U. S. D. A. Bureau of Plant Indus¬ 
try in cooperation with the Wisconsin and Illinois Experiment Stations and a 
commercial seed company, the percentage of ears rotted in field samples was 
determined by count in each of 37 hybrids and varieties from 50-hill popula¬ 
tions (about 125 ears per entry). The percentage of rotted kernels in the 
shelled grain from the same samples was then determined, using 200-300~g 
samples. Comparisons indicated the ear separation method to have been very 
inaccurate, the coefficient of correlation between the two methods being only 
+0.40. A modification involving the determination of the percentage of rot 
by weight gave better results, the correlation coeflicient here being +0.62. 
These tests illustrate the difficulty of accurately measuring the amount of ear 
rot on a basis other than by the kernel separation method. Harvestings in 
December not only ran considerably higher in ear rot than those in October, 
but the differentials between resistant and susceptible strains were widened in 
the later harvestings. 

Statistical analyses of the variability found in sampling lots of shelled corn 
are reported, these studies having been made on lots containing 5, 10, 15, 20, 
25, 30, and 35 percent of rotted kernels by weight. “The results showed a 
general tendency for the standard deviation to increase as the percentage of 
kernel rot In the samples increased. Averages of all determinations for each 
sample size showed the following percentages of the samples to fall within 
the limits of ± a significant difference (5-perceut point) from the mean of the 
400-g samples from the same disease level: 25 g, 44.9 percent; 50 g, 62 percent; 
1(K) g, 79.4 percent; 200 g, 94.6 percent; and 400 g, 100 percent. Thus, according 
to this standard for comparison, the determinations on the 20(>-g samples were 
in 95 percent of the cases as accurate as the results obtained from 400-g 
samples.” 

Relation of soil acidity to cotton root rot, J. J. Taubenhaus and W. N. 
Ezekiel (Texas 8ta. Bui. 545 (1937), pp. 39, fig. 1). —^Following inoculation of 
Phymatotrichum omnivorum into cotton plants in adjoining containers filled 
with soils varying spontaneously in pH, the original incidence of root rot, 
its rate of spread, and the overwintering of the disease were greater in the 
alkaline than in the acid soils. Many other tests under controlled conditions 
and with pH adjustments by various means indicated that, in general, only 
low percentages of infection or overwintering occurred in soils more acid than 
pH 5.0, while at pH 8.0-8.5 high degrees of infection were obtained and the 
disease killed large numbers of plants for years thereafter. Additions of 
manure, fertilizers, or trace elements failed to reduce the overwintering of root 
rot. Cotton plants proved more tolerant to artificial “alkali soil” produced 
by additions of sodium carbonate than did the root rot fungus. Sulfur applied 
in relatively large amounts to the less calcareous soils acidified the soils but 
also injured the roots. Smaller applications were without injury and in various 
tests proved temporarily beneficial, or until the soil shifted back toward 
neutrality. 

In general, the results of this study indicate that soils originally acid or 
made acid by suitable chemical means are less favorable to infection by this 
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fungus or to its continued survival than soils originally alkaline or made so by 
chemical means. This unsuitability of acid soils to the fungus is not necessarily 
due directly to the pH values but is associated more closely with this factor than 
with original differences in soil types. Practical applications of the findings 
are still experimental. Highly calcareous soils are unpromising, and only fur¬ 
ther tests of sulfur on noncaloareous soils can determine the value of repeated 
surface application of small amounts. 

The interrelation of the pathogenicity of a Phoma and a Fnsarium on 
onions, G. N. Davis and W. J. Henderson {Phytopathology, 27 (1937), No 7, 
pp. 763-772, figs, 6), —Through this study by the Iowa Experiment Station, P, ter- 
restris and F, zonatum f. 1 were found to be the causal agents, respectively, of 
the pink root and bulb rot disease complex of onions in Iowa. Both fungi 
have the optimum temperatures of 25®-28° C. and grow readily at pH 3.8~7.6. 
Inoculation tests indicated that P. terrestris can attack onion roots from the 
seedling stage to maturity, while F, zonatum f. 1 functions as a wound parasit^ 
or secondary Invader. P. terrestris was isolated from the roots only, while F. 
zonatum f. 1 was recovered from both root and bulb tissues. Both seed and 
soil treatments proved ineffective for control. Selection and inbreeding of Red 
and Yellow Globe onions resulted in five strains in which losses from bulb rot 
(field and storage) were less than 5 percent, but little progress has been made 
in developing strains resistant to pink root. 

An undescrlbed potato disease in West Virginia, C. R. Orton and L. M. 
Hill (Jour. Agr. Res. iU. 55 (1937), No. 2, pp. 153-157, pis. 6).—A potato 
disease of unknown origin and etiology has been under observation by the West 
Virginia Experiment Station since 1931. The disease in some areas has become 
a limiting factor in potato production. 

The first external symptoms are a dwarfing, paling, and upward folding of 
the terminal leaflets. Within 7-10 days the vines wilt and die. The vascular 
region of the stems, tubers, stolons, roots, and numerous regions in the pith 
of the stem turn brown. A discontinuous, dendritic necrosis of the stem-end 
of the tuber is one of the principal characteristics. The anatomical features 
of the young, terminal leaflets consist in lateral crowding of the palisade and 
mesophyll colls, failure to reach normal size, and elimination of intercellular 
spaces. These changes are accompanied by depletion of the chloroplasts and 
loss of starch grains and vacuoles. Finally, the chloroplast membranes disin¬ 
tegrate and diffuse throughout the cell. The nuclei retain their normal shape 
but stain heavily with safranine. An extensive necrosis develops in the phloem 
and adjacent parenchyma and to a lesser extent in the xylem and fundamental 
tissues. A granular deposit occurs in these necrotic areas, which sometimes 
show lysigenous cavities. The vessels are sometimes filled with granular ma¬ 
terial differing in staining reactions from that in the phloem and parenchyma. 
Before necrosis takes place the starch grains migrate toward the nuclei, become 
spherical, and undergo gradual dissolution, eventually leaving hyaline spheres 
which fuse into a threadlike mass. The storage-cell nuclei generally retain 
their normal shape and take a darker stain. 

Blight immune, drought tolerant potatoes, D. Reddick (Amer. Potato 
Jour., H (i937), No. 7, pp. 205-210). —^This contribution from Cornell University 
is a report of progress in breeding and selection work» with species of Solanum 
from Mexico (particularly 8 . demissum) as the blight-immune parents. The 
problem has been complicated not only by the numerous undesirable characters 
of the immune parents but also by sterility and incompatibility. The results 
make it apparent that failures are largely attributable to pollen sterility, since 
species are usually receptive of pollen from plants which have been found to 
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have fertile pollen. It Is concluded that an inherent capacity to produce ma¬ 
ture, viable pollen is emphatically the most important factor in the successful 
carrying out of a potato-breeding program, and within reasonable limits ex¬ 
ternal conditions do not affect materially the capacity of a plant to produce 
viable pollen. In this work a considerable number of blight-immune hybrids 
have been produced which approximate existing types of commercial varieties 
with respect to such characters as date of maturity, size and shape of tuber, 
and fleetness of eye. Performance records are given of numerous hybrids and 
selections obtained, and various desiderata with respect to future progress are 
critically analyzed. 

The Fusarium wilt of potatoes, R. W. Goss (Ohio Veg, Growers Assoc, 
Proc.f 22 (1937), pp. 60-66), —In this contribution by the Nebraska Experiment 
Station the author discusses the salient features of wilt and storage rots due 
to F, solani eumartii and F, oxysporum. Tests in Nebraska (3 yr.) averaged 
a 66-percent stand from Infected as against a 92-percent from healthy seed, 
and infections in the field and in harvested tubers were, respectively, 14 and 
19 percent from Infected and 3 and 7 percent from healthy seed. Tests with 
healthy seed on 100 farms indicated considerable infection from the soil, and 
strong circumstantial evidence was obtained that infection may occur from 
virgin soils. In soil infections the disease develops slower and is more influ¬ 
enced by environal conditions. In Nebraska more infections of this type are 
due to F, solani eumartii, and they cause the greatest crop damage. Infec¬ 
tions via the roots by this species and early-season stem rot by either species 
usually occur under conditions ideal for the potato plant. 

Control presents a difficult problem, but various measures tending to reduce 
the incidence of infection are enumerated. 

The effect of crop rotations on some soil-borne diseases of the potato, 
R. W. Goss (Ohio Veg. Growers Assoc, Proc,, 22 (t9S7), pp. 77-84), —As a result 
of this study by the Nebraska Experiment Station relative to the effects of 
rotations on Rhizoctoniay Fusarium wilt, and scab, it is concluded that the 
4- or 6-yr. rotations in which alfalfa precedes potatoes are the most desirable. 
On more limited data it is believed that the next best rotation is a shorter one 
in which sweetclover is used. In short rotations, corn is considered undesir¬ 
able where Fusarium is a factor. In short rotations without green manure, the 
use of barnyard manure increased the yields and lowered the Rhizortonia 
infection, but scab was increased. Applications of those results to other condi¬ 
tions must be made with reservations, depending on soil and climatic factors. 

Potato seed-treatment studios in Wyoming 1932—1036, G. H. Starr 
(Wyoming Sta, Bui, 222 (1937), pp, 52, figs, 5), —The tests were conducted in 
three localities, using Rhizoctonia and scab-infected lots of Bliss Triumph and 
Cobbler seed potatoes treated with various materials. In size and uniformity 
of plants, acid mercury ranked first and acid formaldehyde last of the treat¬ 
ments used, but the differences were of doubtful significance. In vigor of 
plants, no one treatment proved consistently better. None of the treatments 
used on healthy seed increased the yields significantly, but averaging all yields 
in all tests, mercuric chloride, acid mercury, Semesan Bel, Mercurnol, and acid 
formaldehyde gave increases, while hot formaldehyde and formaldehyde dust 
decreased yields considerably. For effectiveness against scab, no one treat¬ 
ment was consistently better than the others, and all gave some degree of 
control. Although the average differences between treatments for Rhizoctonia 
were small, acid mercury proved slightly more effective than corrosive sub¬ 
limate. Averaging all treatments on all seed for disease-free tubers, they 
ranked in the following order from best to poorest: Mercuric chloride, acid 
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formaldehyde, acid mercury, Mercurnol, hot formaldehyde, Semesan Bel, and 
formaldehyde dust, all being considerably above the controls. Although tried 
only 1 yr., presprinkling gave favorable results. The dusts, as used, were not 
as effective or practical as the liquids. Detailed results are given of tests with 
some of the newer short-time treatments in comparison with the standard 
treatments. 

The amount of scab developing under different soil-moisture conditions was not 
consistent for the 5-yr. period, though the average was greater in the nonlrrigated 
plats. In the fertilizer plats the reverse was true. The yields averaged 75 per¬ 
cent higher on irrigated than on nonirrigated plats. The yields of healthy and 
of Rhiisoctonia- and scab-infected seed are compared. 

Soil infestation by these parasites was found to be of slight to considerable Im¬ 
portance during the 5-yr. period. Treatments of inoculated sulfur, ammonium 
sulfate, superphosphate, and other fertilizers applied to the soil (irrigated and 
nonirrigated) were not generally effective in controlling diseases, but ammonium 
sulfate showed some reduction of scab in the nonirrigated plats. 

Effect of seed treatments on seedling emergence, severity of seedling 
blight, and yield of rice, B. M. Cballby and B. C. Tullis (Arkaffsas Sta, Btil. 
S45 (1937)t pp. 24y fig. 1),—**Fusarium spp., Helminthoaporium oryzae, RMzoc- 
tonia sp., and Curvularia Junata were the fungi most consistently isolated from 
diseased rice seedlings. Since, according to previously reported experiments 
[B. S. R., 76, p. 644], H, oryzae, TricTt oeofiis caudata^ C. tuna fa, Fusarium spp., 
and Phoma sp., were found most consistently In discolored rice kernels, the fungi 
found in association with diseased seedlings, with the exception of Rhizoctonia 
sp., may be seed-bome.” 

Seedling blight occurred at soil temperatures of 18®-54® C., the most severe 
pre-emergence blight occurring, in general, at the lower temperature. H, oryzac 
was most active at the lower, Fusarium at the higher temperatures. 

Supreme Blue Rose seed from the Rice Substation responded favorably at 
certain dates to formalhehyde, ethyl mercury phosphate, ethyl mercury chloride, 
and red copper oxide dusts, as indicated by small Increases in yields, whereas 
this variety from Beaumont, Tex., and Fortuna and Caloro from the Rice Sub¬ 
station and Beaumont failed to respond similarly. Seedling emergence was 
increased and the severity of blighting was In some cases reduced, but the yields 
were not always increased accordingly. Seed treatments are, therefore, not 
recommended for seedling blight control in Arkansas until more effective data are 
available. 

Inheritance of resistance to Pythium root rot in sorghum, D. H. Bowman, 
J. H. Martin, L. E. Melchers, and J. H. Parker (Jour, Ayr, Res, [U, S.], 65 
(1937), No, 2, pp. 105-115, figs. 4 ),—Cooperative studies by the Kansas Experi¬ 
ment Station and the U. S. D. A. Bureau of Plant Industry of progenies of crosses 
between varieties resistant or susceptible to infection by P, arrhenomanes, grown 
in infested soil, indicated susceptibility to be partly dominant and determined 
by a single factor difference, and to be inherited indeiiendently of coleoptile color 
or hybrid vigor. 

A greenhouse method for testing resistance to curly top in sugar beets, 
N. J. Giddi;|gs (Phytopathology, 27 (1937), No, 7, pp. 773-779, figs, 5). —Seedlings 
of several beet strains were tested for relative resistance as indicated by per¬ 
centage infection, severity of symptoms, and incubation period. In each test, 
plants for inoculation were set in boxes in pairs and the pairs were so arranged 
that the same number of plants of each strain was in each of the different posi¬ 
tions in the boxes. A system is given for grading sugar beets according to 
severity of curly top symptoms, grade 1 indicating slight, and grade 5 very 
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severe injury. Highly significant data are given covering work with several 
strains, but especially with the ordinary commercial brands as compared to the 
resistant strain U. S. 1. The field data given indicate that the greenhouse 
method compares favorably with field teats, which require more time and cannot 
be conducted during cold weather. 

Treatment of sugar-beet seed increases stand and yield, E. L. LeClebo 
(Minn, XJniv. Agr. Ext, Circ, 57 (1937)^ pp. 7, flga. 2), —^In this study by the 
U. S. D. A. Bureau of Plant Industry in cooperation with the Minnesota Ex¬ 
periment Station, seed treatment with Ceresan proved effective in experimental 
and commercial tests in controlling damping-off, the principal cause of poor 
stands of sugar beets in Minnesota. 

Investigations on sugar cane diseases in Louisiana in 1086-87, I-in 
(Louisiana, 8ta. Bui, 288 (1937), pp, 12), —^The following three papers are 
included: 

I. Losses caused hy the mosaic and red rot diseases of sugar cane, 0, W. 
Edgerton, I. L. Porbes, and P. J. Mills (pp. 3-8).—^The results of several years’ 
field tests of various commercial canes and many of the new seedlings with 
respect to losses from mosaic and red rot are presented in textual and tabular 
forms. Co. 281 is considered a very valuable cane. Co. 290 was somewhat 
injured, but its high-yielding characteristics point to its culture in certain sec¬ 
tions for some time. The three newer varieties, O. P. 28-11, C. P. 28-19, and 
C. P. 29-320 met the disease standards satisfactorily. O. P. 29-116 is proving 
decidedly resistant at present. 

II. Possible migration of spores of red rot fungus in ceme stalks, B. E. 
Atkinson and C. W. Edgerton (pp. 8-10).—^The tests recorded indicate that it 
is possible for spores of Colletotrichum falcatum to travel through the fibro- 
vascular bundles, and suggest strongly that this is what occurs when cut stalks 
are inoculated at planting time. 

III. Immunity studies with sugar cane mosaic, I. L. Porbes, P. J. Mills, and 
C. W. Edgerton (pp. 10-12),—Evidence from the results of crossed super¬ 
inoculations (with adequate controls) are believed to indicate rather definitely 
that “(1) the viruses responsible for the yellow and green symptoms are dis¬ 
tinct; (2) that both viruses do not occur in the same plant; and (3) that a 
plant affected by one virus is rendered immune to the other one.” 

Kelation of Stanley’s crystalline tobacco-virus protein to intracellular 
crystalline deposits, H, P. Beam: (Contrib, Boyce Thompson Inst,, 8 (1937), 
No, 5, pp, ilS-JiSl, figs, 6), —The author reports the isolation of Stanley’s crystal¬ 
line tobacco virus protein from species of Nicotiana, Solanum, and Petunia and 
from streak virus extract (a combination of potato X and tobacco virus). The 
use of the serum-precipitin reaction in detecting the possible presence of in¬ 
active potato X virus in a solution of tobacco virus protein is demonstrated. 
Experiments with antiserum to streak extract are described, from the results 
of which it is concluded that the specificity of the precipitin reaction for the 
two viruses is not altered by multiplication of potato X and tobacco virus 
simultaneously in the same plant. Crystalline deposits, associated with 
chlorosis and present in the living mosaicked cell, and the transformation of 
the crystalline plates into needle crystals by the addition of dilute acid or 
salt to the aqueous mount of living diseased tissue are fully described and 
illustrated. Transformation of the crystalline plates into needles is reported 
for all hosts studied, viz, N, tabacum (Turkish and White Burley), Petunia, 
tomato. Capsicum, and 8. nigrum nodifiorum. These plates may be more com¬ 
plex chemically than Stanley’s crystalline tobacco virus protein. 

25061—38-6 
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“It Is concluded that the Intracellular crystalline deposits are the source of 
Stanley’s crystalline tobacco rirus protein, because (1) the two crystalline 
compounds are present in large amounts, (2) there is a striking similarity in 
the gross appearance of the needles precipitated in the cell and Isolated from 
virus extract, [and] (3) the acidity and alkalinity at which Stanley reports 
denaturation of the protein correhponds closely to the reactions at either end 
of the pH range at which the intracellular crystals go into solution and are 
not subsequently recrystallizable. It is concluded that concentration is an im¬ 
portant factor in the intracellular crystallization of tobacco virus protein.” 

Modifications of cell structure in “halo wildfire” and “epidemic wild¬ 
fire,” J. DuFBfiNOY {Phytopathology, Tt {19S1), No. 7, pp. 792-796, figs. 5 ).— 
Halo wildfire develops around needle-prick inoculations of Bactervum tahacum 
l=Phytoniona8 tahaci] or spontaneous penetration into cells of tobacco leaves 
crushed by the impact of large raindrops or hailstones, under which conditions 
the bacterial toxin diffuses while the bacteria are hindered from rapid swarm> 
ing into the living cells. Cells around the infection court remain turgescent, 
though their chloroplasts undergo disintegration under humid and cloudy con¬ 
ditions. These cells accumulate phenolic compounds which oxidize into red com¬ 
pounds as the cells collapse under bright sunshine. Epidemic wildfire results 
when B. tahacum develops zoogloeae in water-soaked tissues following storms or 
experimental spraying. Infected tissues finally collapse and turn brown when 
exposed to sunshine. 

Seed transmission of tomato mosaic following the planting of freshly 
extracted seed, S. P. Doolittle and F. S. Beecher {Phytopathology, 27 (19S7), 
No. 7, pp. 800, 801). —Tomato seed was extracted from fruits of plants affected 
either with ordinary tobacco mosaic (tobacco virus 1) or with streak disease 
caused by combined infection with tobacco virus 1 and X-virus of potato. 
When planted in sterilized soil in the greenhouse within 8 days after ex¬ 
traction, 14 of 500 plants from seed of mosaicked fi’uits and 11 of 240 plants 
from seed of streaked fruits shov/ed mosaic symptoms in the cotyledons and 
first leaf, whereas 623 control plants from seed of normal plants remained 
healthy. Seed from mosaicked or streaked plants were also stored for 3-12 
mo. before planting and grown under the above conditions. These tests in¬ 
cluded 3,567 plants from infected fruits, 19 of which showed mosaic after de¬ 
veloping 4-6 leaves, whereas 637 controls remained healthy. None of the plants 
in any trial showed evidence of the potato virus. In view of the late appear¬ 
ance of mosaic symptoms in the plants grown from stored seed, it is believed 
that this infection cannot be definitely attributed to seed transmission. When 
seed is planted immediately after extraction, it is believed there is a definite 
possibility of severe transmission of the mosaic virus. 

Environmental conditions influencing the development of tomato 
pockets or puffs, A. 0. Foster and E. C. Tatman {Bcienoe, 86 (1937), No. 2218, 
pp, 21, 22). —^The most important conditions within the plant that appeared to 
contribute to the trouble were (1) no fertilization of ovules or typical 
parthenocarpy, (2) ovule or embryo abortion after normal fertilization, and 
(8) necrosis of vascular and placental tissue after fruit growth is well de¬ 
veloped. These may result from the interrelation and interaction of environ¬ 
mental factors such as soil moisture, soil nutrition, air temperature, and light 
duration, any one of which may become a limiting factor to normal plant 
growth, metabolic and respiratory activity, causing a condition of suboxidation 
or endoxerosis, and affecting the COs and Oa exchange, resulting in a visible 
necrosis of the vascular and placental tissues, and affecting ovule and embryo 
and placental development and normal fruit growth. 
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The ehot*hole disease of stone-fruit trees, B. B. Wilson (California Sta, 
Bui. 608 (1937), pp. 40, figs. 13). —^The history and symptoms of infections by 
Coryneum beijerinckii are given, and the importance of the disease on the vari¬ 
ous organs in relation to control procedures is discussed. The known hosts are 
listed, peach, nectarine, almond, and apricot being those suffering most con¬ 
sistent losses in California. The fungus is described, and the spores and spore- 
bearing organs are illustrated. It survives unfavorable summer conditions in 
peaches as mycelium in the twig and bud tissues and as conidia in the buds; 
in almonds it is carried over as mycelium in twigs, as mycelium and spores 
in dormant buds, and to some extent as mycelium and spores in persisting 
blossoms; and in apricots the hold-over sources are the blighted dormant buds. 
Rain is considered the most important factor in spreading the fungus about 
the trees. The time between infection and appearance of symptoms is 5-8 days 
in leaves and 7-20 days in twigs, but climatic variations influence the develop¬ 
ment of the disease. 

The spray tests were designed to determine the most effective materials and 
schedules, particularly for almonds and peaches. Lime-sulfur, Basicop, Coposil 
(suspended in water or oil), Coprol, and Avon proved less effective than bor- 
dcaux mixture (5-5-50 or 6-0-50). In one peach orchard, addition of a dor¬ 
mant-type oil emulsion (4 gul. per 10 gal. of spray) to bordeaux mixture gave 
a slightly but consistently better control of twig infection. In almonds 
blighted dormant buds and diseased blossom parts appeared to be the most im¬ 
portant sources of infection, and applications preventing development on these 
parts gave the best control of leaf infection. In poaches, the sprays preventing 
twig infection most effectively also gave the greatest control of leaf infection. 
A study of the weather-resisting quality of the sprays Indicated that the amount 
of copper remaining on the twigs bears a direct relation to efficiency in con¬ 
trolling twig infection. The weathering of the bordeaux coating seems to be 
the reason why early-fall spraying prevented twig infection loss effectively than 
later applications. Detailed recommendations are given. For almonds, the 
time .lust before the blossom buds begin to swell seems to be most important. 
The secret of good control in both apricots and peaches is thorough and con¬ 
sistent spraying year after year. In both almonds and peaches, spraying 
should be supplemented with removal of all diseased parts from the trees. 
The bibliography includes 34 references. 

Report on phony peach disease control, Tennessee, A. E. Cavanagh (Tenn. 
State Hort. Soc. Proc,, 32 (1937), pp. 48-33). —The disease has been kuo\vn in the 
United States for 50 yr. or more, and by 1920 had spread to such an extent 
that it was taking a heavy toll annually. The recently expanded control pro¬ 
gram is outlined, including the removal of escaped and abandoned trees in 11 
States, which has eliminated a diflicult and dangerous source of this virus dis¬ 
ease and also of other major peach pests. Inspection and eradication in and 
around nurseries and of diseased trees in the lightly infected States, extensive 
surveys, complete grove and yard inspection, and extensive eradication in es¬ 
tablished eradication areas in the noncommercial States of Louisiana and Mis¬ 
sissippi are also included in the program. 

Movement of intracellular bodies associated with peach yellows, A. 
Habtzell (Contrib. Boyce Thompson Inst., 8 (1937), Ao. 5, pp. 375-388, figs. 6 ).— 
Movement of intracellular bodies found by the author associated with peach 
yellows was recorded cinematographically in the cells of living leaf petiole, 
style hair, and root hair tissues, as contrasted with apparently healthy tissues 
in which such bodies were absent or rare. Similar appearing bodies were found 
and photographed in cells of the intestinal wall and salivary glands of the liv- 
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Ing vector Macropis trimamlata fed for IS weeks on affected trees, but not In 
leafhoppers fed on healthy trees. A parallel relationship seemed to exist with 
the aster yellows and its vector. In general, there was much more cellular 
disturbance in infected plants and insects than was found in corresponding 
normal tissues. 

When infected tissue was crushed on slides and the bodies were released 
into the cell juice, those from infected leaf petioles and from the digestive 
system of infected leafhoppers showed marked motility. Infected style hairs 
in a hanging drop culture showed motile intracellular bodies and streaming 
cytoplasm but after a current of gas made up of 60 percent CO* and 20 percent 
oxygen was passed through the cell both the movement and the streaming 
ceased. These movements were restored on passage of air through the cell. 
Solutions made up of nonliving material similarly treated showed no effect 
on the Brownian movement, suggesting another mechanism for the movement 
of the Intracellular bodies. 

The Maynard plum—a carrier of the peach mosaic virus, B. W. Bodinb 
and L. W. Dureell (Science, 86 (1937), No. 2221, p. 81).—From budding and root¬ 
grafting experiments It appears that plums can be carriers of the peach mosaic 
virus, though the trees do not show the symptoms evident in the peach. 

An investigation of strawberry virus disease in Ontario, R. Y. Habbis 
and A. A. Hildebband (Canad. Jour. Res., 15 (1037), No. 6, Sect. O, pp. 252-^80, 
pis. flffs. 4 ).—“Observations In the field and greenhouse [at St. Catharines], con¬ 
fined largely to the varieties Parson’s Beauty, Premier (Howard 17), Forward, 
and Glen Mary, showed that symptoms analogous to those of yellow-edge in 
England and sufllclently defined to permit of diagnosis were apparent only on 
Parson’s Beauty and Forward, and then only for a limited period early in the 
growing season. In the 1933-35 transmission experiments (by runner grafting), 
symptoms macroscoplcally Indistinguishable from those of typical yellow-edge- 
infected plants in England were induced on Royal Sovereign from the local 
varieties Glen Mary, Parson’s Beauty, and Premier, which possess markedly 
the sypmtomless-carrier capacity. Of special interest was the deterioration of 
Premier components in certain graft series, the evidence suggesting reciprocal 
infection between test and indicator plants. 

“Finally, parallel exi)eriments at the East Mailing Station in 1935-36 provided 
supplementary data as follows: (1) Of the two parent Fragaria species com¬ 
mon to commercial varieties in North America and in England, F. chiloensis 
was found to be a symptomless carrier of yellow-edge with a high order of 
resistance, and F. virginiana, in complete contrast, exhibited symptoms with 
extremei readiness, together with high susceptibility, thus providing some 
explanation of the observed wide range of varietal reaction to disease of the 
yellow-edge type. (2) A large proportion of the clone of Royal Sovereign 
plants used as ’normal’ indicators in the recent series of experiments was found 
to be infected with a distinct virus of the ’crinkle* type, thus providing explana¬ 
tion of an observed reciprocal reaction in certain series with the Premier 
variety.” 

Histological studies on wilt of China aster, A. J. Ullstbup (Phytopathology, 
27 (1937), Wo. 7, pp. 737-748, figs. 5).-—The normal and pathological anatomy 
of varieties of China-asters resistant and susceptible to wilt was studied. The 
resistant variety, obtained through several years of selection, proved to be 
about 90 percent resistant. The susceptible varieties, obtained through com¬ 
mercial sources, were practically 100 percent susceptible. Anatomically, the 
roots of healthy resistant plants were indistinguishable from those of healthy 
susceptible plants. Penetration of the susceptible roots by Fuaarium conglutifir 
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am callistephi occurred between cells of the root cap, between epidermal cells 
in the region of elongation, and, occasionally, directly through an epidermal 
cell. Initial penetration via the root hairs was not observed. Little i)enetra- 
tion was found in the roots of the resistant variety, and when the hyphae 
penetrated the roots their subsequent development was much retarded. Since 
no morphological barriers to the fungus were found in resistant roots, it is 
concluded that resistance is due to the physiological nature of the host 
protoplast 

Penicillinm rot of lily bulbs and its control by calcium hypochloritOf K. 
O’Leaby and C. B. F. Guteeman (Contrib. Boyce Thompson Imt, 8 (1937), No. 5, 
pp. 361-~374t I).—^The United States at present imports from Japan most of 

the lilies grown under glass or out of doors, and with some of the species im¬ 
ported a PcnicilUum bulb rot has for many years caused serious losses. This 
study indicated that the causal fungus apparently belongs to the P. cyclopium 
Westling group. 

In experiments conducted for 6 yr. on bulbs of Lilium auratum, using present 
commercial methods of handling except for the treatments, sulfur dust, copper- 
lime dust, formaldehyde in liquid and dust forms, and borax used as a dip gave 
poor control. Plain and copper- or mercury-treated wrappers and removal of 
the roots before packing the bulbs proved ineffective. Organic and inorganic 
mercury dusts were fairly effective, but the mercury compounds, in general, 
proved very toxic to the lilies under the test conditions. Naphthalene flakes 
gave good control but caused bulb discoloration. Calcium hypochlorite powder 
(20-27 percent available chlorine) mixed with the packing soil at the rate of 
160 g to 50 lb. of soil gave excellent control of both the rot and the bulb mite 
Rhizoglyphua echinopus without injury to the bulbs or the plants grown from 
them. 

Observations on psorosis of citrus trees in Florida, A. S. Rhoads (Citrus 
Indus., 18 (1937), No. 5, pp. 8, 9, 16, 17).—This contribution by the Florida 
Experiment Station summarizes present information on psorosis (the history of 
the disease, its symptoms and course, its etiology, the injury caused, and con¬ 
trol measures), including studies over a period of years by the author. The 
results of two surveys (1927 and 1936) of a block of 306 orange trees, as here 
tabulated, indicate the disease to have disappeared from 9 trees and to have 
made its appearance on 14 additional trees during this 9-yr. period—a very 
slow rate of increase. Surveys of a row of grapefruit trees showed a compar¬ 
able rate of progress. New cases appeared sporadically without any apparent 
tendency to localization as focuses of infection, and there was no evidence of 
psorosis on trees set to replace those removed because of the disease. The 
bark-scraping method of control has proved effective except where the disease 
has apiiarently become systemic. 

The Dutch elm disease: A new threat to the elm, M. A. McEZenzxe and 
W. B. Beckeb (Massachusetts 8ta. Bui. 343 (1937), pp. 16, figs. 9). —^The ex¬ 
pressed object of this bulletin is to present to the people of the State the 
essential facts concerning the disease and the causal fungus, the means of 
dissemination, and the methods of control. 

Cephalosporium canker of balsam fir, C. M. Chrisienben (Phytopathology, 
27 (1937), No. 7, pp. 788-791, figs. 2). —^Through this study by the Minn.esota 
Experiment Station a hitherto undescribed canker of balsam flr, found in 
natural stands at several localities in Minnesota and Wisconsin, is shown to be 
due to Cephalosporium sp. The oval or elliptical cankers originate most fre¬ 
quently at branch stubs, are slightly sunken with no very definite border, and 
the diseased inner bark is brown. Following inoculation of trees with pure 



70 


EXPERIMENT STATION RECORD 


[Vot 78 


cultures of the fungus, cankers up to 12 in. long developed • within a year. 

Farther studies on the interrelationship of insects and fungi in the de¬ 
terioration of felled Norway pine logs, J. Q. Loach, L. W. Ore, and C. Chris¬ 
tensen (Jour. Agr. Res. iU. 8.}, 65 (1937), No. 3, pp. 129-HO, figs. 8). —In this 
contribution from the Minnesota Experiment Station, the changes occurring in 
felled logs during the second and third years after felling were studied. Dur¬ 
ing this period, the entire sapwood and a considerable portion of the heartwood 
in fully exposed logs became decayed, Peniophora gigantca proving primarily 
responsible. 

No evidence of dependence on insect dissemination or ingresslon was ob¬ 
tained, the fungus apparently being disseminated readily by wind and able to 
enter through cracks in the bark or holes made by insects. The decay de¬ 
velops very rapidly in the sapwood, but more slowly in the heartwood. Its 
spread in the heartwood is especially slow radially and tangentially but more 
rapid longitudinally. 

Several insect species were found in the logs during the period, two ceram- 
byclds (Monochamus scutellatus and M. notatus) and two buprestids (Chryso- 
hothris dentipea and Chalcophora virginiensis) being the most prevalent wood¬ 
boring beetles. There was a fair degree of correlation between the number of 
cerambycids in the logs and the amount of heartwood decayed. Their larvae 
appeared to hasten decay by facilitating radial and tangential invasion of the 
heartwood by P. gigantea^ the open larval tunnels being especially favorable 
for its spread. The buprestids had little influence on the rate of heartwood 
decay, their closed tunnels apparently being less suited for its spread. Other 
species inhabiting the bark and outer sapwood layers appeared to have but 
little Influence on wood decay. 

Studies in wood decay.—^VI, The effect of arsenic, zinc, and copper on 
the rate of decay of wood by certain wood-destroying fungi, F. Kaufert 
and H. S(;hmitz (Phytopathology, 27 (1937), No. 7, pp. 780-788, fig. 1). —In tests 
by the University of Minnesota, the addition of low concentrations of arsenic 
trioxide to Norway pine sawdust appeared definitely to stimulate its decay by 
Lemitea tratica and by Lentinus lepidcus, while even the lowest concentration 
tested (50 p. p. m.) appeared to be toxic to Trametes scrialia and Polyporus 
ancepa. Zinc chloride at lOd-400 p. p. m. appeared to increase the rate of de¬ 
cay of Norway pine sapwood sawdust by Lenzitea trahea and Lentinua lepideua, 
while concentrations above 400 p. p. m. appeared definitely toxic to both fungi. 
The results with CUSO 4 proved inconclusive insofar as showing a significant 
increase in the rate of decay of Norway pine sapwood by Lenzitea trahea and 
Lentinus lepideua is concerned. It appears that L. lepideua is considerably 
more resistant to CUSO 4 than Lenzitea traOea, but the latter is far more re¬ 
sistant to arsenic trioxide than the former. 

The significance of certain wood-destroying fungi in the study of the 
enzymatic hydrolysis of cellulose, I. W. Bailey and M. R. Vestal (Jour. 
Arnold Arboretum, 18 (1937), No. 3, pp. 196^205, pla. 2, figs. 3). —“There are 
certain fungi whose hyphae perforate and move forward within the secondary 
walls of tracheary cells and fibers. The cavities produced by these fungi 
are of twJ* geometrical forms, i e., (1) cylindrical with conical ends or (2) 
biconical, and are of remarkably constant angularity, regardless of the par¬ 
ticular group of gymnosperms or angiosperms in which they occur. It is evi¬ 
dent that the enzymatic activity of these fungi progresses along two prede¬ 
termined sets of planes, ( 1 ) oriented parallel to the long axis of the fibrils 
and chain molecules of cellulose and ( 2 ) at an angle of from 20‘’-25'’ to this 
axis. These fungi evidently are ubiquitous forms which attack the vascular 
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and fibrous tissues of the higher plants when they are cut and are exposed to 
the air. The fungi are so significant from experimental and physicochemical 
points of view that an effort should be made to isolate them, to grow them in 
pure cultures, and to determine their identity/* 

Proceedings of the root-knot nematode conference, held at Nashville, 
Tennessee, Feb. 2 and 3, 1937, edited by H. P. Babss, S. A. Wingaed, E. M. 
Buhrer, G. Steiner, and J. Tyler (U. S, Dept. Agr., Bur. Plmt Indus., Plant 
Disease Rptr., 1937, Sup. 102, pp. 97^122, fig. 1).—This contribution outlines the 
organization of the conference; gives a digest of its program, including gen¬ 
eral facts about Ueterodera marioni, its hosts, artificial culture methods, 
parasites and other enemies of the nematode, resijonses to environal factors, 
methods of determining and measuring infestations, dissemination, tempera¬ 
ture relations in Florida, control tests in Florida with fertilizers, chemicals 
and culture methods, chemical control studies, a general discussion of crop 
rotation with resistant plants, development of root knot resistant varieties of 
crop plants, elimination of root knot infestation from plants, a special dis¬ 
cussion of nematode hosts, and the nematode in relation to other plant para¬ 
sites; and presents some of the objectives of the root knot nematode program, 
including a nematode survey, suggested lines for investigation, procedures for 
increasing the effectiveness of attack on the iirobleni, and a general discussion 
of organization for future work. 

ECONOMIC ZOOLOGY—ENTOMOLOGY 

Post-mortem examinations of wild birds and mammals, J. E. Shillingeb 
and W. Rush (U. 8. Dept. Agr., Misc. Pub. 270 (1937), pp. 16, figs, d).—This 
account was prepared with a view to assisting field workers in noting abnormal 
conditions and helping to eradicate them through reports of observations to 
wildlife disease-control specialists. 

Summer food habits of the badger in northwestern Iowa, P. L. Bbrinoton 
(Jour Mammal., 18 (1937), No. 2, pp. 213-216). —Studies made by the Iowa 
Experiment Station during the summer of 1036 on the badger (Taxidea taxus) 
population of a 392-acre tract of reverting prairie, a few miles north of Ruth- 
ven, are reported upon. 

Tagging studies of red foxes, P. L. Breington and R. M. Bekby (Jour. Mam¬ 
mal., 18 (1937), No. 2, pp. 203-205). —^The results of tagging operations conducted 
during 1983 and 1934, in which several hundred foxes (Vulpcs fulva) were 
taken from dens upon the complaint of farmers, are reported upon in this 
contribution from the Iowa Experiment Station. 

Insect food of skunks, G. H. Kelkbb (Jour. Mammal., 18 (1937), No. 2, pp. 
164-170). —Data and material collected during the years 1929, 1930, and 1931 on 
a wildlife sanctuary located in the southeastern part of Michigan, where both 
game birds and predators were common, are reported upon. In 1929 insects 
comprised 67.8 percent of the food of the skunk (Mephitis nigra), in 1930 53.5 
percent, and. in 1931 70.1 percent. In 1929 the injurious Insects comprised more 
than half of the total insect food, in 1930 about three-eighths, and In 1931 98 
percent. 

The study shows that the kinds of insect foods eaten during the early part 
of the summer are of equal value, but during the later summer the injurious 
species predominate. Therefore, the economic value of the skunk on this wild¬ 
life sanctuary, when based solely on Insect food, is doubtfully positive in the 
early part of the season, but decidedly positive for the late summer and fall. 

Thirteen-lined ground squirrel feeds on white grubs, L. B. Yeager (Jour 
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Mammal,, 18 (1987), No, 8, p, 848).—In observations during June and July 1936 
in the Huron National Forest, northeastern lower Michigan, the author found 
Citellus tridccemlineatus tridecemlincatus to feed readily on the live grub 
forms of June and related beetles. Among those identified wore larvae of 
Cotalpa lanigera, Aphonus tridentatus, and several species of the genus Phyh 
lophaga. Other species were eaten. 

Ruffed grouse management, R. T. King (Jour, Forestry, 35 (1937), No, 6, 
pp, 523-532, fig, 1), —Management measures which led to an increase of ruffed 
grouse through the reduction of mortality on existent ranges and the creation 
of additional satisfactory ranges, conducted over a period of 7 yr., are reported 
upon. 

Studies in the life history of the song sparrow, I, M. M. Nice (Linn, 8oc. 
N. Y,, Trans,, 4 (1987), pp, VI+2i7, pis. 3, figs. 88).—This is a report of studies 
of the biology of Melospiza melodia, together with a bibliography of 14 pages 
and subject and species indexes. 

Insect development analyzed by experimental methods: A review, I, II 
(Jour, N, Y, Ent, 8oc,, 45 (1937), Nos. 1, pp, 1-60, figs, 4; 8, pp. 149-210, figs. 2 ),— 
Part 1 of this review, on the embryonic stages, by A. G. Richards, Jr., and A. 
Miller, is presented with a 7-page list of references to the literature, and part 2, 
on the larval and pupal stages, by A. G. Richards, Jr., with a 16-page list of 
references. 

The relations of some native insects to introduced food plants, H. M. 
Hefuby (Jour, Anim. Ecol,, 6 (1987), No, 1, pp, 138-144) •—^A study of the biota 
of the Canadian River flood plain in Oklahoma showed that two introduced 
species, tamarisk (Tamarix gallica) and swectclover (Melilotus alba), are im¬ 
portant factors in community succession in that area. Thirteen species of native 
insects apparently show a preference for these introduced plants rather than 
for their original food, and are associated in large numbers with them. 

Gladiolus insects in Iowa, H. D. Tate and M. E. Poor (Iowa 8ta, Bui, 359 
(1987), pp. 20, figs. 19 ).—^A practical summary of information on insect enemies 
of gladiolus, particularly as relates to the gladiolus thrips and means of Its 
control (pp. 3-13). 

Annotated list of the insects and mites associated with stored grain and 
cereal products, and of their arthropod parasites and predators, R. T. 
Cotton and N. E. Goon (U. 8. Dept, Agr,, Misc. Pub. 258 (1987), pp, 81 ),—^The 
first part of this annotated list takes up the major pests, 10 in number; minor 
pests, 41 in number; incidental pests, 142 in number; and associated Insects and 
other arthropods, 143 in number, giving information as to their common name, 
if any, distribution, habitat and food, and parasites and predators, and in addi¬ 
tion the more important references relating to the incidental and associated 
insects. A systematic list of the species considered, a list of 221 references to 
the literature cited, and an index of the species considered, follow. 

[Work in economic zoology and entomology by the Arizona Station] 
(Arizona Sta, Rpt, 1936, pp. 49-52, 86, 87 ),—^A brief report is made of the work 
of the year (B. S. R., 76, p. 65), including range rodent investigations; spraying 
for the control of Toumeyella mirabilis on mesquite; range grasshoppers; and a 
new gall mWge of watermelons (Itonida citrulli) (B. S. R., 74, p. 374). 

[Work in economic entomology by the Kansas Station] (Kansas Sta, Bien, 
Rpt, 1935-36, pp. 64f 55, 89, 90, 94-195).—^The work of the biennium reported 
(E. S« R., 73, p. 68) includes orchard spraying investigations, by R. J. Barnett, 
W* Pickett, and G. A. Filinger; bee investigations, by R. L. Parker; the rela¬ 
tion climate to injurious insects, by R. G. Smith; distribution of the hessian 
fiy iii;kansas and its seasonal history around Manhattan, the wheat-stem mag- 
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got, wheat strawworm, chinch bugs in wheat, and control of underground in¬ 
sects affecting wheat, all by R. H. Painter and H. R. Bryson; corn earworm, 
com leaf miner Ceradontha dorsalis Loew, corn blotch leaf miner, and chinch 
bugs in com, all by D. A. Wilbur and Bryson; the progress of work with insects 
affecting fruit and redbud, by Parker and P. G. Lam^rson, the roots of staple 
crops, by Bryson, and alfalfa, grasses, and allied plants, by Smith and Wilbur; 
the biology and control of the strawberry leaf roller and life history and control 
studies of the strawberry sawfly Harpiphorus maculatus Nort., by Parker and 
Lamerson; and the resistance of sorghums and corn to chinch bugs, corn to 
com earworm, wheat to hessian fly, and alfalfa to pea aphids, by Painter and 
Parker. 

[Contributions on economic insects and acarids in Kansas] (Kans. State 
Hort. 8oc, Bien. Rpt, 4S (193/^-35), pp. 48-82, 88-101, figs, 2 ).—Contributions 
made on insect control here presented include the following: The Relation of 
Codling Moth Bait Traps to Proper Spray Dates, by P. G. Lamerson (pp. 48-53), 
Substitutes for Arsenate of Lead Used as Sprays for Codling Moth Control Dur¬ 
ing the Season of 1934 (pp. 54-59) and the Season of 1935 (pp. 69-63), both 
by R. L. Parker and P. G. Lamerson, Chemically Treated Codling Moth Bands, 
by G. A. Filinger (pp. 64-68), and The [Common] Red Spider and the Clover 
Mite, by G. A. Dean (pp. 98-101), all contributed from the Kansas Experiment 
Station; New Developments in Oil Sprays in Control of Codling Moth, by C. R. 
Cleveland (pp. 68-82) ; Results of Field Tests of Organic Substitutes for Lead 
Arsenate, by H. Baker and H. G. Butler (pp. 88-94) ; and The [Common] Red 
Spider on Apples, by H. Baker (pp, 94r-98). 

[Work in entomology by the New Hampshire Station] (Rew Hampshire 
8 ta, Bui. 296 (1937), pp. 16, 17 ).—Brief reference is made (B. S. R., 75, p. 612) to 
work by W. C. O’Kane, J. G. Conklin, L. C. Glover, and W. A. Westgate with 
contact insecticides (see p. 75) and on the occurrence of bark beetles and the 
blueberry spanworm I tame inceptaria, an outbreak of the Surinam roach, and 
an attack on delphinium plants by the broad mite. 

[Entomological contributions] (Jour. Agr. Univ. Puerto Rico [Col. 8ta.'\, 
21 (1937), No. 2, pp. 103-200, 225-247, pis. 4y fiffs. 13). —^The contributions here 
presented are: Observations of Some Insects Associated With Sugarcane in 
Puerto Rico, by F. M. Wadley (pp. 103-114) ; Notes on the Changa, or West 
Indian Mole Cricket, in Puerto Rico in 1935 and 1936, by A. H. Madden (pp. 
115-120) ; Descriptions of Miscellaneous Chalcidoid Parasites Prom Puerto Rico 
(Hymenoptera), by H. L. Dozier (pp. 121-135); The Mosquitoes of Puerto 
Rico, by G. S. Tulloch (pp. 137-167); Damage to Sea Island Cotton by the 
West Indian Blister Mite (Eriophyes gossypii Banks) in Puerto Rico, by L. C. 
Fife (pp. 169-177); New or Little-Known Species of West Indian Tipulidae 
(Diptera)—II, by C. P. Alexander (pp. 179-190) (B. S. R., 77, p. 222); Studies 
in the Entomophthoraceae—I, Observations on the Genus Conidioholus, by A. G. 
Kevorkian (pp. 191-200); A Revision of the West Indian Races of Lowigilla 
nactis (Linnaeus), by S. T. Danforth (pp. 225-232); Status of the Pink Boll- 
worm in Puerto Rico During 1935-36, by L. C. Fife (pp. 233-235); and The 
Introduction of Parasites of the Sugarcane Borer Into Puerto Rico (pp. 237-241) 
and The Importation of Coccinellid Enemies of Diaspine Scales Into Puerto Rico 
(pp. 243-247), both by S. M. Dohanian. 

[Contributions on economic Insects and their control] (Peninsula Hort. 
8 oc. [Belli Trans., 60 (1936), pp. 24-26, 40-54y 60-77, figs. 3).—Contributions on 
economic insects (E. S. R., 76, p. 823) are Pea Aphis Control in Maryland, by 
B, N. Cory and C. Graham (pp. 24-28); Insects and Diseases Commonly En¬ 
countered on Strawberries, by G. S. Langford and E. J. Anderson (pp. 40-46) 
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(Md. Experiment Station); The Spray Injury Problem, by F. J. Schneiderhan 
(pp. 47-^) (W. Va. Station); The Codling Moth—A Nation-Wide Problem, 
by B. A. Porter (pp. 00-67); and The Influence of Lead Arsenate and Lime 
on the X^glcidal Toxicity and Adherence of Wettable Sulfur Sprays, by J. W. 
Heuberger and J. F. Adams (pp. 08-72), and Control of Codling Moth in 1986, 
by L. A. Stearns, H. G. Guy, and J. B. Schmitt (pp. 73-77) (both Del. 
Station). 

Technique of large-scale operations in pest control, S. B. Fbackeb (Ent, 
8 oo. Wash. Proc„ 39 (1937), No. 3, pp. 41-58).—This contribution, presented as 
a presidential address of the Entomological Society of Washington iu Jan¬ 
uary 1937, is accompanied by a list of 19 references to the literature. 

New records from bait traps (Dipt., Colcop., Corrodentia), S. W. Fkost 
(Ent. News, 48 (1937), No. 7, pp. 201, 202).—In this contribution from the 
Pennsylvania Experiment Station, record is made of species attracted to bait 
traps additional to those reported upon earlier (E. S. B., 70, p. 510). 

Immunity of certain insects to selenium poisoning, S. F. and H. M. Tbej- 
LEA8B (Science, 85 (1937), No. 2216, p. 590). —Observations are reported in which 
weevils (Acanthoscelides fraterculus) and seed clialcids (Bruchophagus tnewir 
canua) were found to complete their life cycles in the seeds of Astragalus 
biaulcatua (one of the most poisonous of the range plants), containing 1,475 
p. p. m. of selenium. 

Influence of different materials on coverage and adhesiveness of sprays 
and their effect on residue removal from apples, A. L. Webeb, H. C. Mc¬ 
Lean, B. F. Dbiggers, and W. J. O’Neux (New Jersey Stas. Bui. 627 (1987), 
pp. 16). —^A survey made in 1934 of approximately 50 commercial orchards of 
the State to determine the efliciency of the widely different spraying methods 
used developed that much less arsenic was deposited in the upper portion 
than in the lower portion of the trees, and that a high percentage of the 
spray deposit disappeared during the intervals between spraying, particularly 
from the top foliage. This led to field work during 1935 and 1936 in which 
a comparison was made of various spray compounds to determine their rela¬ 
tive effect on the deposition and retention of residiie and on spray residue 
removal from harvested fruit. These treatments differed essentially only in 
the materials used as stickers, which were as follows: Summer-oil emulsion, 
skim milk powder, bentonite sulfur, fish oil, fish-oil soap, sulfonated castor 
oil, bentonite, precipitated ferric hydroxide, and an aromatic sulfonate. 

“The most effective stickers were summer-oil emulsion, bentonite sulfur, 
and milk. These materials not only caused greater initial deposit of arsenic, 
but, at the end of the 10-day weathering period, gave greater retention of 
arsenic. Contrary to expectation, pure bentonite resulted in the lowering of 
the deposition of spray and gave no greater retention in the check plat. The 
remaining agents showed little build-up or retention effect over the check 
plat Not only the total amount of precipitation for a given period was shown 
to affect the retention of spray residues but also the amount of rainfall re¬ 
ceived at each rain. With or without a sticking agent, one rain of 2.20 in. 
will remove, by washing, more residue than nine small rains totaling 2.49 in. 
The efficiency of these different sticking agents was compared on the fruit 
itself. Analyses were made prior to, immediately after, and 10 days after the 
47-day spray. Although the amount of arsenic deposited and retained differed 
from that retained on the leaf, stickers displayed the same relative effects. It 
is evident from the results that analyses of the leaf not only suffice, but alsff 
largely remove the growth factor in investigations of this type. Similar tests 
were conducted on the deposition and retention of sulfur. Marked differences 
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were noted In the reaction of various stickers to sulfur and arsenic. Of 
the stickers tested, dry skim milk proved most effective in the deposition and 
retention of sulfur. No sticker treatment caused appreciable difficulty in the 
removal of lead and arsenic residues from the fruit at time of harvest.” 

Studies of contact insecticides.—^XII, The performance of certain con¬ 
tact agents on various plant surfaces, W. C. O’Kane, L. C. Qi.oveb, and W. A. 
Westoate (jVeio Hampshire 8ta. Tech. Bui. 68 (iPS7), pp. 22, figs. 20 ).—^The work 
here reported (E. S. R., 76, p. 503) summarizes the results of a series of 
studies in which the contact angles (at 15 sec.) of 7 contact agents on 9 species 
of plant leaf and 7 species of plant stem were measured. Paraffin-coated glass 
slides and two species of insect were used for comparison. Surface tensions 
were measured. The details of the work are presented in table and graph 
form. 

“The materials studied gave definite variations in contact angles on the 
various plant surfaces. Calcium caseinate and saponin, with few exceptions, 
gave high angles. Gardinol and potassium coconut oil soap exhibited low 
angles on some plant surfaces and high angles on others. Sodium oleate, 
triethanolamine oleate, and monoamylamino oleate exhibited low angles on 
nearly all of the plant surfaces used. The exact nature of a leaf surface or 
stem surface is of evident importance in the performance of a contact agent.” 

Oil-nicotine, a promi.sing new insecticide, P. O. Ritcheh and R. K. Caijee 
(Kentucky 8ta. Bui. 370 (1937), pp. J)5-60, figs. 4 ).—A somewhat more detailed 
account (E. S. R., 77, p. 69) of work which has shown free nicotine dissolved 
in highly refined petroleum distillate to give promise as a horticultural spray. 

On the penetration of certain arsenical compounds into the body of the 
American cockroach (Periplaneta americana (L.)), L. C. Gloveb (lotca 
8 tate Col. Jour. 8ci., 11 (1936), No. 1, pp. 57-59 ).—It was found that arsenic as 
a dry powder will penetrate through the integument of the American cock¬ 
roach when applied either as an arsenious oxide or as sodium arsenltc. When 
rather high concentrations are built in the insect body, arsenic may be re¬ 
covered in all parts and tissues. Such concentrations were found when sodium 
arsenite was employed as the toxicant. When the less soluble arsenious oxide 
was used, the distribution of the arsenic was practically limited to the digestive 
tract and to parts and tissues near the point of application. 

Seasonal succession, soil relations, numbers, and regional distribution 
of noi*theastem Texas acrldians, F. B. Iset.y (Ecol. Monog., 7 (1937), No. 3, 
pp. 317-344, jigs. 6 ).—The accumulated data from field and experimental notes 
pertaining to seasonal succession, general soil relations, relative numbers of the 
more populous nor t hens tern Texas short-horned grasshoppers, and regional 
distribution within northeastern Texas, based upon studies conducted during the 
years 1931-36, are summarized in this contribution. A list is given to 40 
references to the literature. 

An ecological study of a tlirips (Aptinotlirips rufus) and its nematode 
parasite (AnguUlulina aptini). A, M, Lysaoht (Jour. Anim. Ecol., 6 (1937), 
No. 1, pp. 169-192, jigs. 7).—A. aptini is a nematode parasitic on A. rufus Gmel., 
a thrips that is abundant on grass plats at the Rothamsted Experimental Sta¬ 
tion. The contribution deals with its biology, variation in numbers of the host 
insect, and difference in the percentage of parasitism on grass plats. A list 
of 28 references to the literature is included. 

Resistant varieties of sorghum and corn in relation to chinch bug control 
in Oklahoma, R. O. Snelling and R. G. Dahms (Oklahoma 8ta. Bui. 232 (1937), 
pp. 22, jigs. 9 ).—^Data collected in the field from 1930 to 1936 and in the labora¬ 
tory during 1935 and 1936 at Lawton and observations made on many farms 
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throughout the State, In cooperation with the U. S. D. A. Bureaus of Plant 
Industry and Entomology and Plant Quarantine and the Kansas Experiment 
Station, are reported upon. It is pointed out that, while the results obtained 
from the experiments and observations are promising, the development of a 
variety of com or sorghum entirely immune to chinch bug damage does not 
appear likely, for when the plants are small or the Infestations are extremely 
heavy all varieties will be damaged. The resistant varieties suffer less dam¬ 
age, however, than those which are more susceptible. The use of resistant 
varieties of plants adapted to those parts of the State that are frequently 
and heavily infested with chinch bugs is the most promising method for re¬ 
ducing the damage in Oklahoma. “The adaptation of a corn variety to Okla¬ 
homa conditions is an important factor in the chinch bug resistance of the 
variety. Hays Golden is well adapted to Oklahoma and was the most depend¬ 
able of all corn varieties tested. This variety is especially recommended for 
the western part of the State. Hybrid strains of corn have suffered less chinch 
bug damage than their inbred parents. • • . 

“Sorghum varieties differ greatly in their ability to withstand drought and 
chinch bug attack. The degree of resistance among the varieties tested has 
ranged from very resistant to highly susceptible. Atlas sorgo, a cross between 
BlackhuU kafir and Sourless sorgo, is highly resistant to chinch bug and drought 
injury and is well adapted to Oklahoma conditions. Several varieties of kafir, 
such as Dawn Selection, Weskan, Pink, Sharon, and Reed, have shown consider¬ 
able resistance. Varieties of feterita, milo, and milo derivatives tend to be 
susceptible. Chinch bugs attack sorghums during any part of the vegetative 
period, but older and less tender plants are better able to withstand the attack. 
Plants in the earlier plantings have been largest at the time the chinch bugs 
migrated to the field, and consequently showed less injury and produced highest 
yields. Late sorghum plantings are frequently destroyed by chinch bugs. In 
sections of the State where chinch bugs do not damage sorghum, the highest 
yields are often obtained from plantings that are made relatively late.** 

An undescribed chinch bug from Iowa, F. Andbe (Iowa State Col. Jour. Sol.^ 
11 (19S7), No. 2, pp. 165-“167f pi. 1). —^As a contribution from the Iowa Experi¬ 
ment Station, a description is given of a chinch bug under the name BUasus 
iowenaia n. sp., found overwintering in samples of little bluestem (Andropogon 
furcatua) near Creston, Union Co., Iowa. 

The genera and genotypes of Tingitoidea of the Western Hemisphere, 
C. J. Deakb and M. B. Poob (Iowa State Col. Jour, Scl., 10 (19S6), No. i, pp. 
SB1-S90). —^The genera and genotypes of Tingitoidea occurring in the Western 
Hemisphere are cataloged in this contribution. 

Types of vegetation in the San Joaquin Valley of California and their 
relation to the beet leaf hopper, R. L. Piemeiskl and F. R. Lawson (U. S. 
Dept. Agr., Tech. Bui. 557 (1937), pp. 28, figa. 14).—Investigations have shown 
that In spring at the time of the drying of winter annuals on the range lands 
of the western side of the San Joaquin Valley, Calif., the beet leafhopper 
moves down onto green summer annuals or onto crops in the valley, where it 
remains during the summer. The curly top virus disease of such crops, of 
which this leafhopper serves as the only known vector, causes damage every 
year to sugar beets, tomatoes, beans, melons, squash, and other truck crops 
and to ornamental plants, severe crop losses having occurred in years of high 
population of the pest. In the fall, at the time of harvesting beets and when 
the summer annuals dry, the beet leafhopper moves back to the range lands 
onto whatever host plants are green and feeds on these until the wintejr 
rains again bring on the growth of winter annuals. 
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It having been found by Piemeisel (B. S. R., 68, p. 42), working in Idaho, 
that the annuals serving as spring and summer hosts do not form a large part 
of the original vegetation in the southern area of that State, their great abun¬ 
dance being the result of overgrazing and abandonment of plowed lands, and 
that if abandonment ceased and grazing were restricted the host plants would 
be replaced by nonhost plants, chiefly grasses, and eventually by the original 
vegetation, an investigation was made of the extent and composition of the 
present vegetation and the original types in the San Joaquin Valley, where the 
situation is quite similar. It is pointed out that the zonal arrangement, etc., 
of plant tyi)es, mostly at a higher altitude than in the San Joaquin Valley, has 
been reported upon by Jepson (B. S. R., 57, p. 116). 

In the work conducted by the authors the tjnpes of the original vegetation 
were reconstructed from the studies made and their probable boundaries 
mapped, as was also the present vegetation. Bach of the principal original 
types shown on accompanying maps is briefly described. The derivation of 
present stands from the original, through modification or destruction, is also 
discussed, as well as the relation of the present stands of each particular type 
to the beet leafhopper. In order to show these interrelationships for the 
valley as a whole, a diagrammatic representation is presented. The more 
important relationships are discussed. 

It is concluded that in California the beet leafhopper utilizes two sets of 
breeding host plants. “One set, the summer host plants, chiefly Russian-thlstle, 
bract scale, and fogweed, is found to the greatest extent on intermittently 
farmed lands, while the other set, the winter host plants, such as plaintain, 
peppergrass, and some species of minor importance, is found where grazing is 
heaviest and the plant cover is thin or the soil nearly bare. A contemplated 
reduction of hosts need operate on only one of these sets, although it is ex¬ 
tremely probable that if the acreage of both were reduced the reduction of 
either need not be so complete. 

“The correction of the two uneconomical practices, intermittent farming and 
destructive grazing, is in accordance with the general principles of land con¬ 
servation. Such a correction would also result in greatly reducing leafhopper 
populations and the curly top damage to crops.” 

Method of penetration, formation of stylet sheaths, and source of food 
supply of aphids, H. D. Tate (Iowa State CoL Jour, Sci., 11 (19S7), No. 2, pp. 
185-206, pis, 8 ).—The results of studies by the Iowa Bxperiment Station of the 
course of the setal path and the particular region of the plant sought as a 
source of food supply by aphids on 19 species are reported. Fifteen species 
of aphids were involved in the studies. 

“Based on the course followed by the setae in penetration three types of 
setal paths were observed, namely, (1) interccllularly to the vascular bundle, 
(2) either inter- or intracellularly to the vascular bundle, and (3) a direct 
path to the vascular bundle regardless of cells or intercellular spaces. In aU 
aphids studied the vascular bundle and particularly the phloem elements were 
found to be the objective of the setae and hence the principal source of food 
supply. 

“A study of sections of onion tissues Infested with Aphis rumicis and Myssus 
persicae, neither of which normally feeds on this plant, showed the method 
of penetration by the setae and source of food supply to be similar to that on 
normal host plants. 

“With the technic employed, the extent to which stylet sheaths could b© 
demonstrated was found to vary considerably among different species of aphids 
and in different species of plants. The plants which showed such symptoms 
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as leaf curling, rolling, or pseudo-leaf galls as a result of aphid attacks were 
found to exhibit marked histological abnormalities, principally in the form of 
pseudoTascular tissue.” 

CodUng moth biology and control investigations, O. R. Cutkight (0?iio 
8ta. Bui. 58S (1937), pp. 45, flga. J9).—Studies of the biology of and control work 
with the codling moth, commenced in 1926 and extending over a period of 10 
yr., are summarized. 

The destructive activities of the pest were found to be greatly influenced 
by weather conditions, temperatures below the moan during late May and 
throughout June greatly aiding in its control during the season. “When tem- 
i)eratures are above normal during May and June a serious outbreak is to be 
anticipated, because eggs hatch in a shorter time and larvae leave the apples 
earlier, thus permitting a larger proportion to transform to moths in the mid¬ 
summer broods. The increased hazard from codling moth due to wann sea¬ 
sons may be offset by extra sprays applied after the calyx. Such sprays are 
designed to build up residues and poison early larvae. Bands applied before 
the first larvae leave the fruit are of value because they also decrease the 
number of midsummer-brood moths and larvae. 

“Moth emergence under natural conditions in the orchard extends over a 
longer period and is characterized by lower peaks than the emergence from 
cages. For commercial control in severely infested sections the tree must 
receive an adequate amount of spray. The minimum amount per application is 
usually considered to be % gal. for each year of the tree’s age. Spray must be 
so applied to the tree that all surfaces of fruit and foliage are covered. Prom 
the standpoint of cost and efficiency, lead arsenate is still the best orchard 
Insecticide. It should never be omitted in the calyx spray. However, the use 
of lead arsenate after the second cover spray will almost surely produce excess 
spray residues. Nonlead arsenicals (calcium, zinc, and others) are less effective 
than lead arsenate, and their use in all-season schedules is not recommended. 
However, in orchards where insects are well controlled they may be used in 
late-season sprays at 1.5 times the usual strength of lead arsenate, provided 
excess lime is added. In their present forms they are not as safe as lead 
arsenate. Natural cryolite (the best of the fluorine sprays), when used witli 
summer oil, is fairly effective against codling moth but its use after the second 
cover spray also gives excess residues. Nicotine in its various forms, if applied 
frequently, is effective against codling moth but not against apple maggot 
It is more exi)ensive than lead arsenate. Phenothiazine has shown promise as 
a control for codling moth in the Pacific Northwest, but experiments in Ohio 
and elsewhere in the Bast show that in its present form it is not suited to east¬ 
ern conditions. The use of recognized sanitary practices is to be considered 
when a spray schedule of more than five cover sprays is necessary to control 
codling moth. Satisfactory control under conditions of heavy infestation Is 
more nearly assured if, in addition to spraying, all supplementary sanitary 
practices are employed rather than only one or two.” 

Variations in the effectiveness of chemically treated codling moth bands, 
G. A. PUJNGEB (Amer. Soc. Hort. 8oi. Proc., 32 (1935), pp. This con¬ 

tribution fronathe Kansas Experiment Station includes data for the years 1933 
and 1934 noted on page 73, together with the results of work conducted in 
1935, the details being presented in tables. It is concluded that “chemically 
treated codling moth bands are less effective in killing larvae during seasons of 
high temperatures than during normal seasons. Bands carrying a heavy load 
of /3-naphthoI are more effective than those with low jS-naphthol content. Where 
heavy loads are used, tree trunks can be protected with asphalt emulsion, water 
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glass, or linseed oil. Four-in. bands, unless very carefully dipped, are less effec¬ 
tive than 2-in. bands. The addition of aluminum stearate to /3-naphthol and oil 
makes the chemicals sticky. Bands in which the chemicals retain a gummy, 
sticky consistency are more effective than those in which the i3-naphthol becomes 
dry and crystalline.’* 

Investigation of codling moth populations as they affect control ex¬ 
periments, T. E. Hansbebbt (Iowa State Col. Jour, fifei., 11 {1936) y No. i, 
pp. 63-65 ).—The observations reported led to the conclusion that for the condi¬ 
tions studied “a thoroughly efficient experimental analysis may be based on 300 
apple samples selected at random from each tree and evaluated for percentage of 
wormy fruit alone. The scoring of the dropped fruit and worms per 100 apples 
may be omitted without materially affecting differences due to treatment.” 

The tomato pinworm, J. C. Elj^iore {U. S. Dept. Agr. Circ. HO {1937)y pp. 8, 
flgs. 4 )-—This practical summary of information on the tomato pinworm, based 
upon observations in California, New Mexico, and Florida, where it has been 
primarily a pest of field-grown tomatoes, and in Mississippi and States farther 
north, where it has been present only as a pest of tomatoes and other host 
plants grown in greenhouses and in nearby fields, is presented with references to 
the work of Thomas previously noted (E. S. E., 77, p. 73). 

The pest has been recorded from Hawaii, Haiti, Mexico, and Peru, and larvae 
have been intercepted in tomatoes from the Bahamas, Bermuda, and Cuba. 

The diamond back moth (Plutclla maculipcnnis Curt.) as a pest of 
cruciferous plants in Finland, V. Kankbvo ( [F’miand'l Valtion Maatalouskoet. 
Julkaisu. {Agr. Expt. Aetiv. State Fub.)y No. 86 {1936), pp. 86, figs. 34; Eng. abs., 
pp. 81-86 ).—An extended report of studies of the morphology, biology, and con¬ 
trol of the diainondback moth, one of the most injurious insect enemies of 
crucifers in Finland. It is accompanied by a list of 128 references to the 
literature. 

Effects of various blood fractions on egg production of Aedes aegypti 
Linn., P. A. Woke {Amer. Jour. Ilyg., 25 {1937), No. 2, pp. 372-380). — The 
results of the experiments reported indicate that the production of viable eggs 
in the yellow fever mosquito may follow the ingestion of drawn whole blood, 
deflbrinated, decalcified, and heparinized blood. It may follow the ingestion of 
any one of the principal blood fractious, including erythrocytes, plasma, serum, 
and hemoglobin. 

New Jersey Mosquito Extermination Association, twenty-third annual 
meeting (N. J. Mosquito Extermin. Assov. Proc., 23 (1936), pp. [3], pis. 4y 
figs. 2). —The contributions presented at the twenty-third annual meeting of the 
association, held at Atlantic City in March 1936 (K. S. E., 74, p. 71), include 
the following: Malaria in New Jersey, by W. H. MacDonald (pp. 8-14) ; A 
Summary of Mosquito Control Accomplishments in 1035, by T. D. Mulhern 
(pp. 14-61) (N, J. Experiment Stations) ; TTie Interest of the New Jersey 
Clubwomen in Anti-mosquito Work, by Mrs. A. E. Driscoll (pp. 51, 52) ; The 
Effect of tlie Depression Upon Mosquito Control and How It May Be Overcome, 
by J. G. Lipman (pp. 53-66) (N. J. Stations) ; A Eesume of Work on Mos¬ 
quitoes Throughout the World in 1035, by F. C. Bishopp and C. N. Smith (pp. 
67-86) ; Mosquito Suppression Work in Canada in 1935, by A. Gibson (pp. 
88-08) ; Progress of the Mosquito Control Campaign in the Des Plaines Valley 
Area [111.1, by J. L Clarke (pp. 98-111); Mosquito Control in Delaware, by 
W. S. Cockran (pp. 112-127) ; Accomplishments in Mosquito Control in Suffolk 
County, Long Island, by A. C. Froeb (pp. 128, 129) ; The CCC in Mosquito 
Work in Southern New Jersey, by F. A. Reiley (pp. 129-134), and in North 
Jersey, by J. P. Peterson (pp. 134-140); The Problem of Mosquito Control in 
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the Upper Passaic Valley [N. J.], I, by J. B. Brooks (pp. 140-143), and II, by 
R. U Vannote (pp. 143-151); Progress of Mosquito Control in Connecticut, 1935, 
by R. 0. Botsford (pp. 151-153) (Conn. [New Haven] Station) ; Some Early 
Pioneering in Connecticut Mosquito Control, by H. J. Case (pp. 154, 155) ; In¬ 
formation Needed for a Proper Understanding of the Effects of Mosquito Control 
Work on the Wildlife of Tidal Marshes, by I. N. Gabrielson (pp. 160-163) ; 
Additional Information Needed Concerning the Biology of Mosquitoes, by L. L. 
Williams, Jr. (pp. 160-166); Protection of Outdoor Gatherings From the Mos¬ 
quito Pest, by J. M. Ginsburg (pp. 160-173) (N. J. Stations) (E. S. R., 74, p. 622); 
Mosquito CJontrol in New York City, by J. L. Rice (pp. 174-179) ; Something 
to Think About in Connection with Mosquito Prevalence, by J. A. I^ePrince (pp. 
191-193) ; Mosquito Control in Nassau County [Long Island], by B. Butchard 
(pp. 194-190) ; Salt-Marsh Vegetation and Its Relation to Mosquito Control, 
by L. A. DeVido pp. 190-203) ; and Mosquito Control Facts Taught by the 
Passing Years, by T. J. Ileadlee (pp. 204-209) (N. J. Stations). 

The Clear Uake gnat, W. B. Hekms {CallfomUi Sta. Bui. 607 (1937), pp. 22, 
figs. 10). —The present knowledge of the life history, habits, and means of control 
of the chaoborid gnat described by S. B. Freeborn in 1920 as Chaohorua 
(Sayomyia) lacustris^ based upon observations conducted along the shores of 
Clear Lake in Lake County, particularly in the vicinity of Lakeport, where this 
nonbloodsucking mosquito-like insect appears regularly in swarms every summer 
from early May to mid-October and is a source of gi’eat annoyance because of its 
abundance and strong attraction to light, is reported upon. 

The eggs are deposited and the larvae develop in the lake in great numbers 
at a depth of from 15 to 20 ft, not being found in shallow water and never 
within 200 ft. from shore. The larval food consists of minute plant life, such as 
algae, and small aquatic animals, such as crustaceans, and in captivity they will 
readily eat each other. The control of this gnat in the egg stage does not appear 
to be feasible because they are deposited upon the water singly, and quickly 
sink to the bottom. Since the larvae do not come to the surface to breathe, the 
use of oil or a similar larvicide applied to the surface is ineffective. Because of 
the tremendous attraction that light has for the gnats, which upon emergence 
fly to shore, where mating takes place, trap lights appear to offer an unusual 
opportunity for their destruction before ovipositiou takes place. 

A description and a diagram are given of a combined light and suction-fan 
trap, the use of which has given encouraging results. While, in the light of 
present knowledge, the task of completely ridding the lake of its gnat population 
appears to present almost insurmountable difficulties and might even be unde¬ 
sirable, it is concluded that a large degree of protection against this pest may 
be achieved by placing partly concealed insect light traps at strategical points 
about individual homes or summer resorts. 

Fruit-fly in citrus: Results with sodium fluosilicate bait, L. B. Riplet 
and G. A. Hepbubn (Union So. Africa Dept. Agr., Sci. Bui. 143 (1935), pp. 8). — 
Observations in the Union of South Africa are said to indicate that the Medi¬ 
terranean fruitfly in citrus can be economically controlled by spraying with a new 
formula consisting of sodium fluosilicate 0.25 oz., white sugar 0.6 lb., and water 
1 gal, using f^m 4 to 12 oz. per tree, according to size. Trapping throughout the 
winter is considered to be essential as a guide to the spray program. ‘‘The 
Gedara glass traps, 1 to every 60 trees, baited weekly with clensel diluted 1:30 are 
advised. The spray should be applied during invasions or whenever the traps 
show an appreciable rise in the fruitfly population. There is a possibility of con* 


iPan-Paciilc Bat. 2 (1926), No. 4, pp. 161-163. 
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trolling the fruit fly by eliminating the source of the winter invasions, this source 
being at present unknown.” 

Fruit fly (Coratitis capitata) : Baiting, trapping, and luring experi¬ 
ments, L. J. Newwan and C. P. Jenkins (Jour. Dept. Agr. West. Austral.^ 2. 
ser., IS (19S6), No. S, pp. 3//5-S49, figs. 2; also in Trop. Agr. [Ceylon]y 88 (1937), 
No. 1, pp. JtS-Jt7, figs. 2). —The results of a series of baiting, trapping, and luring 
experiments conducted during the summer and autumn of 1936 for the Mediter¬ 
ranean fruitfly are reported. 

Observations on the biology of the wheat-stem maggot in Kansas, M. W. 
Altjen and It. H. Painteb (Jour. Agr. Res. [17. JS.], 55 (1937), No. 3, pp. 215-238, 
figs. 5). —Studies of the life history of the wheat-stem maggot, which is widely 
distributed through the wheat-growing area of North America, not uncommonly 
injuring from 10 to 15 percent and in some instances almost 100 percent of the 
plants, conducted by the Kansas Experiment Station in the vicinity of Man¬ 
hattan since the fall of 1932, are here reported ui)on. 

The life cycle, which includes three larval instars, is completed in from 18 to 
82 days in the summer. “The winter is passed in the larval stage. At Man- 
hatt.an, Kans., there are three generations and a partial fourth each year. 

“During the course of these experiments four i)arasitos, Coelinidea fen'ugineo 
Gahan, C. meromyzae (Forbes), Microhracon meromyzae (Gahan), and Hypodi- 
ranchis sp., were reared from purparia of the wheat-stem maggot. Eighteen 
species of Hymenoptera, including these four, were reared from volunteer wheat 
or culms heavily infested by the wheat-stem maggot. Nine species known to be 
parasitic on Ma omyza are recorded in the literature. 

“In the fall and early spring the wheat-stem maggot kills the central leaf of the 
plant, destroying the tiller on which it feeds. The white or blasted heads which 
appear at heading time result from the feeding of the larva above the upper node. 
The wheat-stem maggot has been recorded as feeding on several species of Triti- 
cuni, on barley [and] rye, and on a number of native and introduced grasses. 
Plants from later sown seeds were more heavily infested in the spring than plants 
from earlier sowings. Differences in resistance to infestation were noted among 
the different wheat varieties tested. These differences may not be of economic 
importance, but further study should be made under more frequent and heavier 
Infestations. 

“The data collected from the variety and date-of-planting plats indicate that 
there is a stage in the growth of the plant which is more palatable to the larva 
or more attractive to the female fly than are other stages of growth.” 

A list of 30 references to the literature cited is included. 

Studies in population physiology.—^V, The oxygen consumption of the 
flour beetle (Tribolium confusum Duval), T. Park (Jour. Cell, and Compar. 
Physiol., 7 (1936), No. 3, pp. 313-323). —In this further contribution (E. S. R., 
73, p. 216) an analysis of the weight and oxygen consumption of the confused 
flour beetle, raised in fresh and conditioned flour and kept distinct as to sex, is 
reported upon. 

Studies in population physiology.—^VI, The effect of differentially condi¬ 
tioned flour upon the fecundity and fertility of Tribolium confusum Duval, 
T. Park (Jour. Expt. Zool., 73 (1936), No. S, pp. 393-404, figs. 2). —In continua¬ 
tion of the studies above noted, which have shown that the fecundity, of the 
confused flour beetle is much lower in heavily conditioned flour than it is in fr^h 
(unconditioned) flour, experiments are reported which have emphasized the rela¬ 
tion of fecundity and fertility in flour in intermediate stages of conditioning. 

“The data showed that a flour medium composed of 25 percent conditioned 
flour was sufllclently altered to lower oviposition significantly below the level of 
26661—38-6 
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a fresh flour control. No appreciable difference in fecundity could be detected 
between an environment composed of 25 percent conditioned flour and one com- 
IK)sed of 60 percent conditioned flour. Triholium living in a medium of 75 percent 
conditioned flour, however, produced significantly fewer eggs than did the beetles 
in the fresh and more lightly conditioned environments. Beetles living in the 
all or most heavily conditioned flour had the lowest rate of egg production. No 
distinct effects of conditioning on fertility could be demonstrated. 

“These data suggest that self-conditioning of the environment by the beetles 
is a factor which contributes to the decline of their populations considerably 
before the culture has reached a decadent state.” 

Studies in population physiology.—VII, The relation of environmental 
conditioning to the decline of Triholium confusum populations, T. Park 
and N. Woollcoit {Physiol. Zool., 10 (1937), A"o. 2, pp. 197-211, figs. 3). —con¬ 
tinuation of the studies above noted, in which the various known physiological 
effects of conditioned flour on T. confusum are summarized. 

Research on populations of Triholium confusum and its bearing on 
ecological theory: A summary, J. Ford {Jour, Anim, Ecol., 6 {1937), No. 1, 
pp. 1-14, fiff* -f)*—This summary is presented with a list of 26 references to the 
literature. 

The biology of PJatygaster herrickli, a parasite of the hessian fly, 0. C. 
Hux and W. T. Emery {Jour. Agr. Res. [U. S.], {1937), No. 3, pp. 199-213, 

figs. 11). —study of the serphoid hymenopteran P. herrickii, an important 
parasite of the hessian fly in certain sections of the United States, commenced 
by the senior author in the eastern coastal States in 1920 and including recent 
work on its occurrence and habits in the West Central States by the junior 
author, is reported. It occurs as a monembryonic parasite of the hessian fly 
throughout most of the winter-wheat-growing sections of the United States, 
being of importance in the more southern parts of the eastern wheat-growing 
sections, in parts of the central wheat belt west of the Mississippi River, and in 
western Oregon. 

The primary larva is of the cycloi)ean typo, and the mature larva, somewhat 
similar to those of other species of Platygaster, is segmented and reniform. The 
egg is deposited in the egg of the host during the spring oviposition period of 
the hessian fly. Embryological and larval development proceeds with the growth 
of the host until the end of the summer, when the cocoon is formed within the 
host puparium and pupation begun. The adult stage is reached before winter, 
but emergence is delayed until tJie following spring. In the Southeast heavy 
mortality occurs in the course of the season, due chiefly to competition with 
other species of parasites. 

A list is given of 12 references to the literature cited. 

The ecology of the harvest mite Trombicula autnmnalis in the British 
Isles, G. Keay {Jour. Anim. Ecol., 6 {1937), No. 1, pp. 23-35, fig. 1). —This report 
on the distribution of T. autumnalis in the British Isles, its summer and winter 
hosts, rearing of the nymph, and the geographical distribution of Trombiculae 
parasitic on man is presented with a list of 26 references to the literature. 

This mite is said to occur widely in the British Isles, the larvae having been 
found in suiluner on dog, rabbit, cat, horse, sheep, wood mouse, vole, hedge¬ 
hog, shrew, stoat, gray squirrel, hare, partridge, pheasant, fowl, turkey, and 
sparrow. They tend to occupy a specific habitat on each animal. The larvae 
have been found overwintering in rabbits’ ears In Berkshire and Somersetshire 
and in the ears of the bank vole {Clethrionomya) in Bagley Wood, near Oxford, 

The ticks of Oregon, W. J. Chamberun {Oregon Sta. Bui. 349 (1937), pp. 

—^Following a general account of ticks, their economic importance. 
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role as disease transmitters, etc., an annotated list Is given of the species known 
to occur in Oregon, accompanied by outline maps showing their known dis¬ 
tribution in the State. A brief account is then given of such species, followed 
by a list of the known hosts of the ticks of the State, a list of the literature 
referred to, a bibliography of the more important early writings on the spotted- 
fever tick, and recent articles on tick fever. 

The endogenous phases of the life cycles of Eimeria nleschulzl, Eimeria 
separata, and Eimeria mlyalrli, coccidlan parasites of the rat, R. L 
Roudabush {Iowa State CoU Jour. Sd., 11 (IPS7), Ho, 2, pp. iSJ-idS, pis, 5, 
flffs. S ),—A study of the life cycle of three coccidlan parasites of the rat is 
reported. 

Observations on the development of the poultry gapeworm Syngamus 
trachea, E. E. Wehr {Amer, Micros, 8oc. Trans., 56 (19S1), No, 1, pp, 72-18, 
figs. 16 ).—^The embryo of 8, trachea was found to molt twice in the egg and to 
hatch as a third-stage larva which is infective for chicks or earthworms, de¬ 
veloping to an adult in the chick and persisting as an infective third-stage 
larva in the earthworm. The first molt takes place on the fifth day and 
the second molt on the seventh day in cultures incubated at a temperature 
ranging from 24® to 30® C. The larva of S. trachea ns it occurs in the 
earthworm does not differ, morphologically, from the larva which has passed 
through two molts in the egg. The occurrence of third-stage larvae in the 
liver of a chick, although noted in only one case, Is indicative of migration 
through the blood stream. The male and female worms attach in permanent 
copula as young adults, attachment taking place in the lungs. 

The cysticerooid of Choanotaenia infundibulum (Bloch) and the house 
fly at its host, W. M. Rktd and J. B. Ackeet (Amer. Micros. 8oc, Trans., 56 
(1937), No. 1, pp. 99-lOlf, figs. 5 ).—In this contribution from the Kansas Experi¬ 
ment Station the cysticercoids of the chicken tapeworm C, infundibulum re¬ 
moved from the body cavities of houseflies are described and compared with 
those studied by other authors. It appears that the housefly is a very im¬ 
portant intermediate host of this tapeworm and may possibly serve also as 
an intermediate host for Raillietina cesticillus (Molin). 

ANIMAL PRODUCTION 

Mineral nutrition of farm animals, H. II. Mitchell and F. J. McClure 
(Bui, Natl, Res. Council, No. 99 (1937), pp, 135 ),—This extensive report discusses 
the problem of mineral nutrition of farm animals under the following head¬ 
ings: The mineral supply in farm feeds, evidences of mineral malnutrition 
in animals, availability and utilization of minerals, the mineral require¬ 
ments of farm animals, and practical considerations. An extensive bibli¬ 
ography and tabulations of the organic and mineral analyses of feeds, and 
the estimated calcium and phosphorus requirements of poultry, swine, beef 
cattle, dairy cattle, and sheep are appended. 

[Investigations with livestock in Arizona] (Ari:iona Sta, Rpt, 1936, pp, 
39-46, 81-84f flg> 1 ),—Results are reported on the nutritional qualities of a 
grass-type range in southern Arizona, the seasonal changes In the chemical 
composition of some important range grasses, and the relation of type and 
conformation to the economy of gain and killing qualities of range steers. 

Poultry Investigations yielded information on the effect of backcrossing 
and reciprocal crosses on egg production in the offspring, the utilization of 
locally produced grains in the poultry ration, and the effect of certain environ¬ 
mental factors on the natural egg cycle. 
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[Investigations with livestock in Kansas] (KansckB Bien, Bpt, 1935^6 1 
pp. 60-65, 78-85,125, 126,128).^BQet cattle studies reported include the palata- 
bility of tankage in the wintering ration, immature corn silage v. cottonseed 
hulls for wintering 2-year-old heifers, the value of molasses as an appetizer 
with cottonseed hulls and with wheat straw, and a comparison of ground 
barley v. shelled corn with and without silage for fattening steers, all by 
A. D. Weber and W. E. Connell; utilizing native grass in beef cattle feeding, 
by 0. W. McCamphell, Weber, and Connell; factors which influence the quality 
and palatabillty of meat, by D. L. Mackintosh, J. L. Hall, M. S. Pittman, 
and G. Vail; and the utilization of western Kansas feeds for the maintenance 
of beef cattle at the Fort Hays Substation, by L. C. Alcher and McCamphell. 

Swine studies gave information on the phosphorus requirements of swine, 
by O. B. Aubel and J. S. Hughes; and the value of alfalfa pasture and various 
protein concentrates in the swine fattening ration, by Aubel and Connell. 

Sheep investigations Include emergency rations for wintering yearling ewes, 
and a comparison of various protein concentrates in lamb fattening rations, 
both by R. F. Cox and Connell; and the value of milo and other native feeds 
in lamb rations at the Garden City Substation, by F. A. Wagner and Cox. 

From poultry studies results are presented on certain phases of turkey 
production, by H. M. Scott and Hughes; guinea production, relation of hatch¬ 
ing date to income from eggs, efitect of storage on deterioration of eggs, and 
acid-treated silage for poultry, all by L. F. Payne; factors influencing the color 
of yolks of eggs, by Payne and Hughes; and the physiology, mechanism, and 
chemistry of egg formation, by D. C. Warren, Scott, and Hughes. 

[Investigations with livestock in New Hampshire] (New Hampshire 8ta. 
Bui. 296 (1937), pp. 8, 15, 16, 19, 29, SO). —Results are briefly noted on the 
nutrition of the horse and pig, by E. G. Ritzman and F. G. Benedict; and sheep 
breeding investigations, by Ritzman. Poultry studies reported include the rela¬ 
tion of bacteria to ruptured egg yolks, by L. W. Slanetz and C. L. Martin; the 
protein and vitamin A requirements of chickens at various stages of growth and 
development, by A. B. Tepper, R. C. Durgin, and T. B. Charles; and equipment 
for the wax plucking of poultry, by W. T. Ackerman and G. M. Foulkrod. 

Growth and development with special reference to domestic animals, 
XLI, XLII (Missouri 8ta. Res. Buis. 262 (1937), pp. 24, figs. 8; 263 (1937), pp. 
40, figs. 9). —This series of studies is continued (E. S. R., 76, p. 370). 

XLI. Relation between live weight and chest girth in dairy cattle of unknoum 
age, 8. Brody, H. P. Davis, and A. C. Ragsdale.—Based on a total of 15,610 
individual weight and chest girth measurements of dairy cattle in the Missouri 
and Nebraska station herds, representing four dairy breeds and a wide range of 
ages, the relationship between weight and chest girth has been determined. 

While certain factors such as breed and level of nutrition influenced this 
relationship, it is shown that within certain limits weight is a power function of 
chest girth expressed by the equation Y = aX", in which Y is body weight and 
X chest girth. The value of the exponent n is of the order of 2.82, ranging from 
2.72 to 2.88 for the various groups studied. This relationship is considered to 
be sufficiently constant to permit the practical estimation of weight from chest 
girth measurements. Tables and charts are presented for making such esti¬ 
mates for cattle of mixed ages. 

XLII. Methane, hydrogen, and carbon dioxide production in the digestive 
tract of ruminants in relation to the respiratory exchange, L. B. Washburn and 
S. Brody.—This bulletin describes a method and apparatus employed in securing 
from cattle directly expired air for analysis. Employing this method, accurate 
time curves were charted for carbon dioxide and methane excretion and oxygen 
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consumption at various intervals after feeding. Also, simultaneously, time 
curves were secured on the composition of the rumen gas, samples being ob¬ 
tained through a permanent rumen cannula. Information is also presented on 
the composition of gas in various parts of the digestive tract of slaughtered 
animals. Assuming that carbon dioxide and methane diffuse out of the rumen 
at equal rates, the total carbon dioxide expired was corrected for fermentation 
carbon dioxide, and on this basis true respiratory quotients were computed and 
contrasted with the apparent respiratory quotients formerly published. It was 
apparent that the carbon dioxide-methane ratio was not constant but declined 
in a typical manner after feeding, as did actual fermentation losses. The feed 
energy losses by fermentation were estimated to be about 25 percent of the main¬ 
tenance requirement of the animal when fed at a maintenance level. The data 
obtained also furnished a basis for correcting for methane accumulation in 
spirometers or respiration chambers during metabolism tests. 

A study of Utah*s winter range: Composition of forage plants and use 
of supplements, A. C. Esplin, J. E. Greaves, and L. A. Stoddabt ( Utah 8ta, Bui. 
277 (1937), pp. 48, figs. 25). —This is primarily a description of 16 dominant 
forage plants collected on the winter range, with analyses and other informa¬ 
tion on their composition (organic and mineral) and estimated nutritive value. 
These plants were blue sage, Brigham tea, brown sage, bud sage, curly grass, 
curly sage, fourwlng saltbush, matchweed, rabbitbrush, rice grass, Russian 
thistle, salt sage, shadscale, white cedar, white sage, and yellowbrush. A fairly 
satisfactory nutritive ratio and a relatively high nutritive value for these plants 
Is Indicated, with phosphorus appearing as the only element likely to be deficient. 
Preliminary results gave Inconclusive evidence as to the value of corn and cot¬ 
tonseed cake as concentrate supplements for wintering sheep on desert range. 

Cacao husks as a feeding stuff [trans. title], G. Pfeiffer and L. Clarenz 
(Biedermanns Zenthl., Aht. B, Tierem&hr., 8 (1936), No. 1-2, pp, 148-158; Eng. 
ahs., pp. 156-158). —Cacao husks obtained from industrial sources were found to 
contain on the average from 15 to 18 percent of crude protein and one variety 
having an especial aromatic odor contained 26 percent. Its digestibility as 
determined analytically was found to be about 40 i)ercent (55 percent in the 
case of the aromatic husk). The pure protein was somewhat more digestible 
than the crude protein. Feeding trials with wethers, in which cacao husks 
were fed as the main source of protein, gave results in close agreement with the 
digestible protein values as obtained In analytical trials. On the basis of these 
trials a starch value of 42 kg is assigned, which closely corresponds to that of 
coarse wheat bran. 

The starch value of carrots [trans. title], G. Fingeklinq (Landw. Vera. Bta., 
127 (19S6), No. 3-4f PP- 157-223). —^A comparison of unpublished data obtained 
by Kellner and coworkers in respiration experiments with oxen and by the 
author in similar trials with pigs indicated that, with both species of animals, 
carrots had a high digestibility. Nitrogen-free extract and crude fiber were 
similarly digested by both species. Crude protein was more eflaciently digested 
by pigs, and the fat fraction was better digested by oxen. Starch values per 
100 kg of dry matter in carrots were found to be 61 and 56.8 kg for oxen and 
pigs, respectively. However, pigs appeared to utilize the digestible constituents 
of carrots to about a 25-peroent greater extent than oxen. 

Rough rice for fattening cattle, sheep, and hogs, L. A. Weaver and H. C. 
Moffett (Missouri 8ta. Bui. 386 (1937), pp. 15, figs. 2). —Feeding tests were 
conducted with fattening steers, lambs, and hogs in which rough rice replaced 
all the corn in the ration, and also with lambs and hogs in which rice replaced 
one-half of the com. The rice used proved palatable in all cases, being fed 
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whole to the lambs, ground to the cattle, and either ground or cooked to the 
hogs. With each type of animal, replacing corn with rice resulted, in a slower 
rate of gain and a greater consumption of both grain and supplement per unit 
of gain. The slower gain, however, could be overcome by lengthening the feed¬ 
ing period. Nearly twice as much protein concentrate was required to balance 
the ration when rice replaced corn. The grades of beef, lamb, or pork produced 
on the rice rations were considered satisfactory. The rice was approximately 
70 percent as valuable pound for pound as corn when completely replacing it 
in the ration but had a considerably greater relative value when used as a 
partial substitute for corn. 

The influence of lignins on the digestibility of rye straw [trans. title], 
N. D. Prjanischnikow and M. F. Tomme (Biedermanns Zentbh, Abt, B, Tierer- 
ndhr,, 8 (1936), No, 1-2, pp, 104-112; Eng, abs,, p. 112). —Digestion trials with 
rabbits gave evidence that treating straw with chlorine dioxide materially in¬ 
creased the digestibility of the nitrogen-free extract and crude fiber content of 
the straw. In untreated straw only from 13 to 15 percent of the crude fiber 
and 23 percent of the pentosans were digested, whereas in treated straws 79 
percent of the crude fiber and 81 percent of the pentosans were digested. Analy¬ 
sis of the straw showed only small losses of carbohydrates, pentosans, or crude 
fiber due to the chlorine dioxide treatment but almost complete destruction of 
the lignins, leading to the conclusion that the removal of the lignins is the cause 
of the increased digestibility of other normal constituents of the straw. 

The vitamin B content of wood sugar yeast [trans. title], A. Scheunert 
and M. Schieblich (Biedermanns Zentbl., Aht, B, Tiererndhr., 8 (1936), No. 1-2, 
pp. 113-119, figs. 2; Eng. ahs., p. 119). —Based on rat feeding trials 1 g of dried 
lignose yeast (Torula utilis) was found to contain 6 international units of 
vitamin Bi and from 10 to 13 biological units of B 2 . This level of Bi could have 
been supplied from the culture medium, but the high content of Ba indicated 
that synthesis of this factor had occurred. 

Further studies on the vitamin B content of wood sugar yeast, with 
reference to tlie question of vitamin synthesis by yeasts [trans. title], A. 
Scheunert and M. Schieblich (Biedermanns Zentbl., Abt. B, Tiererndhr., 9 
(1931), No. 2, pp. 173-177, fig. 1; Eng. abs., p. 177). —Cultures of yeast (Torula 
utilis) were grown on inorganic medium except for the use of “wood sugar” 
molasses as a source of carbohydrates. Rat tests indicated that the dried wood 
sugar yeast contained 8 international units of vitamin Bi and about 10 units of 
Bj. These results were interpreted as indicating that T. utilis was capable of 
synthesizing vitamin Bi as well as vitamin Ba (considered as the sum of all 
other B factors necessary for the rat). 

Commercial feeding stuffs— report on inspection, 1936, E. M. Bailey 
(Connecticut [Neiv Havenl 8ta. Bui. 397 (1937), pp. 4t7-509+XVir-^XX).—This 
is the usual report of the analyses and guaranties of 1,331 samples of feeding 
stuffs collected for official examination during the calendar year 1936 (E. S. R., 
75, p. 821). Included are 62 samples of dog feeds. 

Analyses of commercial feeding stuffs and registrations for 1037, 0. S. 
Cathcabt (New Jersey Stas, Bui. 629 (1937), pp. 67). —This is the usual report 
of the anal^s and guaranties of 2,127 samples of commercial feeding stuffs 
collected for oflacial inspection during 1936 (B. S. R., 75, p. 821). 

Influence of type and age in fattening cattle, G. A. Bbanaman and Q. A. 
Bbowit (Michigan 8ta. Quart. Bui., 20 (1937), No. 1, pp. 14-17).—This is a 
report of the second trial of this study (B. S. R., 76, p. 228). Lots of 10 Hol¬ 
stein calves averaging 484 lb. and 10 Hereford calves averaging 405 lb. were 
compared for feeding efficiency and economic returns over a 188-day feeding 
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period, a ration of Bhelled corn, cottonseed meal, corn silage, and alfalfa bay 
being fed. The Holstein calves made slightly greater average daily gains but 
required about 15 percent more feed per unit of gain than the Hereford calves. 
The Herefords showed higher average slaughter and carcass grades, and the 
sale values of the fat cattle were $11.50 and $9.38, respectively, for the Here¬ 
fords and Holsteins. Making allowance for feed costs, interest on steers, and 
pork credits on the basis of 1936-37 prices, the value of feeder cattle was $11.49 
and $7.11 for Herefords and Holsteins, respectively. 

Fattening beef calves on inilo grain prepared in different ways, J. M. 
Jones, W. H. Black, P. E. Keating, and J. H. Jones (TewaB Sta. BuL 5/^7 
(1931), pp. 32, figs, 2). —These experiments were conducted cooperatively with the 
U. S. D. A. Bureaus of Animal Industry and Plant Industry during the 1931-32, 
1932-33, and 1933-34 feeding seasons, comparing the feeding value of unground 
threshed milo, ground threshed milo, uiiground inilo heads, and ground milo 
heads for fattening beef calves of weaning age, 15 steers per lot being employed 
in each instance. The trials extended over an average feeding period of 187 
days. Sorgo fodder and cottonseed meal were fed with the milo in the various 
forms. 

Steers receiving the ground grain consistently made greater gains, attained 
a higher as well as a more uniform liiiish, and sold at a higher price on the 
market than those fed unground milo. However, when hogs followed the steers 
the unground grain was converted into more pounds of gain (beef and pork) 
than was the ground grain. With the beef and pork prices prevailing during 
these trials the net returns were consistently lower for the groups receiving 
unground grain. Unground threshed milo produced larger gains than the 
unground milo heads, but the average results did not show sufficient difference 
to warrant the expense of threshing tlie grain for cattle feeding in the milo- 
producing area. Ground threshed milo produced somewhat greater gains but 
at a higher feed cost per pound of gain than ground milo heads, with the former 
showing a somewhat lower net return. Hog gains per steer in the groups fed 
unground grain were aiiproximately four times as great as those made by hogs 
following steers fed ground grain. If hog prices per 100 lb. live weight had 
been relatively the same as those prevailing for fat steers, the advantage in 
favor of grinding would not have been so great. 

l^lineral supplements for cattle on phosphorus-deficient range, J. H. Knox 
and P. E. Neale (New Mexico Sta, Bui. 249 (1931), pp. 16, figs, 6’).—In an experi¬ 
ment extending from March 15,1933, to November 11, 1936, three similar groups 
of grade Hereford heifers, grazed on range shown to be deficient in phosphorus 
but fairly high in calcium, had free ficcess to mineral mixtures consisting of 60 
percent of bonemeal and 40 percent of salt, 40 percent of monocalcium phos¬ 
phate and 60 percent of salt, and 40 i)ercent of dicalcium phosphate and 60 per¬ 
cent of salt, respectively. 

As indicated by the total gains in wreight over the entire period, these three 
mineral mixtures were equally effective in supplementing such range forage. 
The animals consumed approximately the same amount of salt regardless of the 
amount of mineral it contained, and because of this fact the average daily phos¬ 
phorus intake from the mineral mixture per animal was 0.278, 0.174, and 0.134 
oz. on the bonemeal, monocalcium phosphate, and dicalcium phosphate supple¬ 
ments, respectively. Apparently the lower level of phosphate intake was ade¬ 
quate to supplement such range, and the higher levels of calcium intake failed 
to stimulate more rapid gain. It is concluded that a ranchman “should use the 
best information available to estimate the mineral composition of his forage 
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and feed the amount and kind of mineral best suited to bring its mineral content 
up to the desired level.” 

Sheep production In Kansas, H. E. Re£o (Kansas Sta. BuL 275 (1987), pp. 
72, figs. 40)- —This publication supersedes Bulletin 240 (B. S. R., 58, p. 463), 

Varied amounts of com and alfalfa for feeder lambs, L. H. Blakeslek 
and G. A. Brown (Michigan Sta. Quart. Bill., 20 (1987), No. 1, pp. 18-20).--Two 
feeding trials with lambs arc reported, in each of which three groups of lambs 
were fed shelled corn and first-cutting alfalfa hay in the approximate proportions 
of 1:1, 1:2, and 1: 3, respectively. Actual proportions of corn to hay consumed 
were 1:1, 1:1.30, and 1:2.25, respectively. The lambs fed at the ratios of 
1:1 and 1:2 made equal gains, but on the basis of feed consumed i)er unit of 
gain, the 1:2 ratio produced the most economical gains unless corn is worth less 
than 15 times per ton that of hay. The group fed at the ratio of 1:3 made 
slightly slower gains and at a higher cost per unit of gain unless corn is worth 
more than 4.2 times per ton as much as alfalfa hay. Only slight differences were 
noted in dressing percentages and carcass grades for the three groups. 

Comparison of ground hegari fodder and alfalfa hay in lamb fattening 
rations, P. E. Neale (New Mexico Sta. Bui. 250 (1937), pp. 15). —^These experi¬ 
ments were formulated in an effort to determine what amount, if any, of alfalfa 
hay is necessiiry in lamb fattening rations in which hegari fodder is fed as a 
roughage. Three series of experiments were reported, in each of which 10 groups 
of 20 lambs each were used. In nil trials the concentrate Intake was constantly 
maintained, the only variable being the amounts of hegari fodder and alfalfa 
allowed. In the second and third series, one-half of the groups received white 
corn and the other half yellow corn, the rations of the paired groups being iden¬ 
tical in other respects. 

There were no apparent differences in the rate or economy of gains between 
the lots receiving yellow corn and those receiving white corn. Alfalfa hay alone 
proved superior to hegari fodder alone as a roughage, but when fed together a 
proportion of equal parts of these roughages was considered most satisfactory. 
The rations containing hegari as the only roughage were very low in calcium, 
while the addition of 1 lb. of alfalfa per lamb daily supplied approximately an 
optimum amount of this element. 

Self- versus hand-feeding for market hogs, with particular reference to 
effects on carcass measurements and quality, E. W. Cbampton (Sci. Agr., 17 
(1987), No. 9, pp. 529-589; Fr. ahs., p. 589). —In this experiment at Macdonald 
College two groups of 20 weanling purebred Yorkshire pigs were penned and fed 
individually, the same ration being hand-fed to one group and self-fed to the 
other. The average length of the feeding period to market was 114.5 and 121.6 
days; the average dally gains per head were 1.5 and 1.37 lb.; and the gains per 
100 lb. of feed consumed were 26.3 and 24.9 lb. for the hand-fed and self-fed 
groups, respectively. The results of grading on the hoof showed 10 “selects” and 
10 “bacons” in the hand-fed lot and 7 selects and 13 bacons in the self-fed lot. 
A number of individual carcass measurements were made, and each carcass was 
scored by a scoring system as described. No important differences due to self¬ 
feeding were noted in carcass studies of the two groups of hogs grading select, and 
the only iteip showing a significant difference in the bacon grades was that the 
self-fed pigs averaged 1.47 in. shorter in carcass length than the hand-fed group. 
A comparison of carcass scores with live grades indicated that too much stress 
should not be laid on differences between selects and bacons in live grading. 

Value and use of oats in the rations of growing-fattening swine, W. B. 
Oabboix^ W. P. Gaeeious, G. B. Hunt, and R. A. Smith (lUinoia Sta. Bui. 486 
(1987), pp. 118-170). total of 17 different feeding trials, conducted over a 
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period of years and Involving 1,290 pigs in all, are reported. Various phases of 
the study dealt with the comparative value of oats and corn in swine rations, the 
optimum proportion of oats in the ration, the value of grinding and hulling oats 
for swine, and certain nutritive deficiencies encountered. 

It is concluded that (1) oats may be added to the growing-fattening ration of 
swine to the extent of nearly one-half the ration without appreciably affecting 
the growth rate of pigs, but that adding oats in any proportion tends to increase 
the total amount of feed required per unit of gain made; (2) unless oats are as 
cheap per pound as corn, or cheaper, they cannot be used profitably in the pig 
fattening ration; (3) grinding oats increased their value for pigs and very 
materially increased their feed replacement value in the growing-fattening ra¬ 
tion ; (4) grinding or hulling oats markedly improved their palatabllity for pigs; 
(5) hulled oats kernels were superior to ground oats or to com in feeding value, 
but because of the cost and inefficiency of the process hulling proved to be a less 
profitable method of preparation than grinding; and (6) a ration of hulled oats 
supplemented with 5 percent of alfalfa meal, 2 percent of tankage, and 0.5 per¬ 
cent of salt fed in dry lot induced a condition of stiffness and unthriftiness in 
pigs which often resulted in death. This condition was prevented by adding 1.5 
percent of bonemeal or a combination of bonemeal and cod-liver oil but was not 
prevented by cod-liver oil without bonemeal. 

Observations on the water vaporization of working horses [trans. title], 
H. Toepsch (Landw, Vers. Sta., 127 (1936), No. 3-4, pp. 225-234, fig. 1). —This 
study indicated that the relative humidity of the atmosphere was the principal 
controlling factor, the rate of vaporization decreasing as the humidity increased. 
The extent to which respiration and skin losses are each concerned was not estab¬ 
lished, but probably at a relative humidity of 100 percent vaporization does not 
occur through perspiration but only by respiration. The rate of work is the 
second though less significant controlling factor, and air temperature is of third 
importance. It is noted that humidity also exerted a marked influence on the 
dally variations in body weight and on the rate of water intake. 

The determination of the effect of fattening on the carcass of the 
chicken, W. A. Maw and I. E. Puddington {Sci. Agr., 17 (1937), No. 9, pp. 
54 O- 543 , fig. 1; Fr. abs., p. 54S), —This report from Macdonald College describes a 
method of sampling poultry carcasses for chemical analysis in which peri- 
muscular fat, i. e., the intermuscular fat intimately connected with the fascia 
and the layer of fascial fat on the external surface of the muscles, is con¬ 
sidered a logical part of the sample of breast or thigh muscles for the deter¬ 
mination of the fat content of such groups of muscles. A comparison of the 
fat content of breast and thigh muscles including the perimuseular fat and 
with the muscle fat only indicated a significant difference due to the two 
methods of sampling, particularly in the ease of breast muscle where inclusion 
of perimuseular fat more than doubled the average fat content. 

Relation of grit to the development of the gizzard lining in cMcks, 
H. B. Bird, J. J. Oleson, C. A. Elveh,tem, El B. Hart, ami J. G. Halpin (Poultry 
Sci., 16 (1937), No. 4, pp. 238-242, fig. 1). —In a series of chick feeding trials at 
the Wisconsin Experiment Station involving a ration known to produce crater 
lesions in the gizzard (E, S. R., 77, p. 88) and one known to contain an ample 
supply of the antigizzard-erosion factor, it was found that an abnormal thick¬ 
ening or swelling of the gizzard lining which was distinctly different from 
crater lesions occurred in the young chicks fed a finely ground gritless ration. 
The addition of 5 percent of medium-sized granite grit to the ration or feeding 
a coarsely ground ration largely preventeil this condition and resulted in ‘more 
rapid growth. There was evidence that in chicks suffering from crater lesions 
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dae to deficiency of tlie antlgizzard-erosiou factor the presence of grit in the 
diet may aggravate this condition, and such gizzards may show thickening of 
the lining as well as lesions. The relationship of these results to the findings 
of certain other investigators is discussed. 

A method for determining the digestibility of crude fiber with poultry 
ftrans. title], N. I. Chlebnikow (Biedermanns ZentU., Aht, R, Tieremdhr,^ 8 
(19S6), No, pp, 32-il; Eng. aba., pp, Jfi, J^l). —^The results of these experiments 
indicate that because of the slow movement of crude fiber through the digestive 
tract of birds a satisfactory trial for delcrmining accurate coefficients of di¬ 
gestibility for crude fiber should consist of three periods, namely, a preliminary 
period of 20 days on a fiber-free diet, a 10-day main period on the experimental 
ration, and a 20-day after period on a fiber-free diet to insure total excretion 
of crude fiber ingested during the main experimental period. 

Green feed and pasture for poultry, H. A. Schoth {Oregon 8ta. Circ. 
12S (1937) t pp. 16j figs, 5). —Prepared in cooperation with the IT. S. D. A. Bureau 
of Plant Industry, this circular briefly discusses methods of producing green 
feed and pasture, the crops best adapted for poultry feeding during the various 
seasons, and means of most economically uliiizing such crops and their substi¬ 
tutes. 

The value of leaf meals of alfalfa, Korean Icspedeza, and Lespedeza se- 
ricca in all-mash chick rations, G. D. Buckner, W. M. Insko, Jr., J. H. Mae- 
TiN, and A. Haems {Kentucky Sta. Circ, 48 {1937), pp. 25-51).-— This describes 
a series of chick feeding trials in which leaf meals of these three legumes, 
each separately and in combination, were used to replace certain ingredients 
in an all-mash ration. The results indicated that the three leaf meals were of 
approximately equal value, and that these meals, with a suitJible quantity of 
starch, could replace mixed wheat feed on the bfisls of equal quantities of pro¬ 
tein in the chick growing ration. Retarded growth resulted when the leaf 
meals replaced both wheat feed and eitln^r dried skim milk or meat scrap on 
the basis of equal quantities of protein. Belter growth resulted when the leaf 
meals replaced meat scrap than when they replaced dried skim milk in the basal 
ration. 

Protein supplements for laying hens, M. W. Miller and G. E. Beabse 
{Washington Sta. Bui, 347 {1937), pp. 16, fig. 1). —In this experiment, conducted 
at the Western Washington Station, 8 groups of 60 Single Comb White 
Leghorn pullets were used in trials starting November 1, 1034, and continuing 
308 days. A basal ration consisting of mill run, wheat middlings, ground yel¬ 
low corn, ground oats, ground barley, ground white wheat, and dehydrated 
alfalfa 18:10:20:15:15:15:7 was used throughout the trial. Protein supple¬ 
ments consisted of AIa.ska herring fish meal; fish meal and soybean meal; 
fish meal and skim milk powder; fish meal and meat scrap; fish meal, skim 
milk powder, and meat scrap; skim milk powder and meat scrap; soybean 
meal and meat scrap; and soybean meal and skim milk powder for lots 
1 to 8, respectively. The proportions of protein supplement, bonemeal, 
and oystershell flour were so adjusted that each ration contained 16 
percent protein, 2.35 percent calcium, and 0.85 percent phosphorus, with 0.5 
percent salt% and 0.25 percent cod-liver oil added to each ration. Results 
are reported in terms of live weight changes, total egg production, percentage 
egg yield, feed cost per dozen eggs, percentage mortality, quality of fresh 
eggs, quality of spring and summer egg.s after shipment to New York and 
after 11-15 weeks’ and 5-8 months’ storage in New York, and the influence 
of the ration on egg hatchability. 
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It is concluded that total egg production, egg weight, albumin quality, 
yolk color, yolk shadow, and commercial candling grades were not markedly 
affected by the various combinations of protein supplements used. Mortality 
in the various groups ranged from 10 to 26.7 percent, but no relationship 
between type of ration and percentage mortality could be established. Egg 
hatchability and albumin color were definitely higher in all combinations 
of protein supplements containing the dried skim milk. However, the presence 
of the dried skim milk in the mixture increased the feed cost i)er dozen 
eggs. The quality of the fresh eggs was an accurate index of their qual¬ 
ity after shipment to New York, both at the time of arrival and after 
storage. In all lots of eggs yolk color and yolk shadow darkened during storage. 

Chondrodystrophy in the chick embryo produced by manganese defi¬ 
ciency in the diet of the hen, M. Lvons and W. M. Insko, Jr. {Kentucky Sta. 
Bui, Sll {19Sl)t PP- 61-75f figs, 2), —In the experiments rei)orted laying hens were 
fed a ration which produced a high percentage of slipped tendons in chicks, 
with and without a supplement of manganese, zinc, and iron, and the 
effects on embryonic development and hatchability were noted. After 75 
days on the unsupplementcd ration the eggs produced gave very low hatch- 
ability, with a peak of embryonic mortality on the twentieth and twenty- 
first days of incubation. Embryos that died after 10 days of incubation were 
chondrodystrophic, characterized by sliort thickened legs, short wings, “parrot 
beak”, globular contour of head, protruding abdomen, and retarded down 
and body growth, with approximately 75 percent of such cases showing 
marked edema. Hens receiving this ration plus the supplement produced 
eggs giving good hatchability of normal chicks, and dead embryos showed 
normal skeletal development. When bens which had been on the deficient 
ration were transferred to farm conditions and allowed green range, sunlight, 
and a ration containing considerable manganese, they produced eggs sup¬ 
porting normal embryouu! development within 15 days. Eggs producing chon¬ 
drodystrophic embryos were much lower in manganese content than eggs pro¬ 
ducing normal embryos, and a group of the abnormal embryos that died on 
the nineteenth, twentiotli, and twenty-first days of incubation contained an 
average of 2.4 gg of manganese as compared with an average of 7 gg in normal 
embryos. Chondrodystropliy was completely prevented by the injection of 0.03 
mg of manganese directly into the egg albumin before incubation, but simi¬ 
lar injections of zinc were ineffective. Tlie probable identity of this abnor¬ 
mality with that reported by other Investigators (E. S. R., 70, p. 830) is 
discussed. 

The effect of various calcium and phospiiorus salts on the severity of 
perosis, H. S. Wilgus, Jr., L. C. Norris, and G. P. Heuser {Poultry 8ci.., 16 
{1937)j No. -J, pp. 232-237).—This study at the [New York] Cornell Experiment 
Station included three separate experiments, involving in all 24 lots of 
chicks each subjected to a 6-week experimental feeding period. The basal 
diet containing 0.5 percent of iodized salt as the only mineral supplement was 
fed throughout. A formula for determining the percentage severity of perosis 
In the various lots is presented. When steamed bonemeal and ground 
limestone were added to the basal diet at such levels as to maintain a 
constant calcium-phosphorus ratio of 1.5:1, 1.5 percent of calcium and 1 
percent of phosphorus in the diet caused as much perosis as when higher levels 
were fed, the degree of Incidence ranging from 97 to 100 percent in all cases. 
When the phosphorus Intake was maintained constant at 1.2 percent and the 
calcium intake varied to give calcium-phosphorus ratios of 1.5, 2, and 2.5' to 1, 
100 percent Incidence of perosis occurred in each case, although the highest ratio 
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produced slightly less severe deformities. The third phase of the study dealt 
with the effectiveness of different sources of phosphorus in producing perosis. 
The feeding of chemically pure calcium carbonate, hydroxide, and chloride, and 
chemically pure mono-, di-, and tricalcium phosphates Increased the severity of 
perosis to about the same extent as steamed bonemeal, and chemically pure 
monosodium phosphate was somewhat more effective In removing this deformity. 
In one instance where a technical grade of monocalcium phosphate exerted a 
perosls-preventive action the results were attributed to the presence of some con¬ 
taminating material and not to the form of the salt. 

Individual hen and breed difference In egg weight losses during incuba¬ 
tion, A. B. Godfrey and M. W. Olsen {Poultry Sci, 16 {1987), No, 4, pp, 
216-218). —In this study by the U. S. D. A. Bureau of Animal Industry, 
eggs from White Leghorn and Rhode Island Red pullets were weighed 1 day 
after being laid, were incubated for 14 days at a temperature of 09.6® F. and a 
relative humidity of 60 percent, and were then reweighed and candled. In the 
final analysis only birds that had 6 or more infertile eggs, 6 or more eggs contain¬ 
ing live embryos, or both, were included. The mean percentage loss in weight 
from eggs containing live embryos and for infertile eggs was 8.82 and 8.42, rc- 
pectively, for White Leghorns and 9.4 and 9.62, respectively, for Rhode Island 
Reds. Eggs from the same bird were much less variable in weight loss than 
eggs from different birds, indicating that weight loss of eggs is a characteristic 
depending to a large degree on the individuality of the hen. 

Further studies of the effects of selenium poisoning on hatchability* 
W. E. POLET, A. L. Moxon, and K. W. Pbanke {Poultry Sci., 16 {1987), No, 4, 
pp, 219-225, figs, 5), —Continuing this line of investigation (E. S. R., 76, p. 245), 
an experimental ration was prepared in which 25 parts of toxic ground corn 
(29 p. p. m. selenium), 25 parts of toxic ground barley (15 p. p. m. selenium), and 
16 parts of toxic ground wheat (30 p. p. m. selenium) replaced equal quantities 
of normal grain in the control ration. Three pens of White Leghorn pullets were 
fed the control ration over a period of C weeks to establish their normal egg pro¬ 
duction, fertility, and hatchability. Pen 1 was continued as a control group, pen 
2 was fed the toxic ration, and pen 3 the toxic ration to which 1 percent of pow¬ 
dered sulfur had been added over an experimental period of 5 weeks. All lota 
were then fed the control ration for an additional period of 6 weeks. 

It was found that laying hens consumed less feed and lost weight during the 
toxic grain feeding period and egg size decreased correspondingly. Egg produc¬ 
tion and fertility were not appreciably affected, but hatchability decreased to 
zero, no normal chicks being hatched after the seventh day of toxic feeding while 
by the sixth day after restoring the normal ration the toxic effect on embryonic 
development and hatchability had disappeared. Monstrosities characteristic of 
selenium poisoning occurred on the toxic ration, but none were produced on the 
control ration. One percent of elemental sulfur in the ration failed to affect the 
action of selenium. 

Summary of feeding and confinement rearing experiments with turkeys 
daring 1986 (second report), F. N. Barrett, C. G. Gaed, and A. Berridge 
{Michigan Sta. Quart. Dul., 20 {1987), No, 1, pp, 8-11, figs. 8).-—This is the second 
report of this study (E. S. R., 70, p. 235). Poults used in the 1936 trials repre¬ 
sented two hatchings, the first on May 20 and tlie second on June 4. Five experi¬ 
mental pens of 30 poults each were nuide up from each hatching. Pens from 
each group received 22, 23, and 26 percent of protein mash, respectively, through¬ 
out the 24-week trial, while the remaining two pens received the 23- and 26- 
percent mashes, respectively, to 7 weeks of age when both were changed to a 
22-percent mash for the remaining weeks of the trial. All pens had only water 
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to drink and had free access to chopped alfalfa after the third week and to com 
and grit after the seventh week of the trial. Poults receiving the higher protein 
mashes consumed a greater proportion of grain as they approached maturity than 
those on the lower protein mashes. In each trial poults receiving the 26-percent 
protein mash throughout were the best appearing birds of the lot. They made 
slightly better average gains, but the poults on the 22- and 23-percent mashes, 
while lacking the sleek appearance of the 26-percent protein group, made some¬ 
what cheaper gains. The 22-percent protein mash containing no dried skim milk 
proved undesirable as a starting ration. An average total mortality of 12.4 
percent was experienced, with most losses occurring during the first 10 weeks. 
An unusual beak disorder of undetermined origin which was prevalent in all 
pens at about the same time, when the respective groups were 9 and 11 weeks of 
age, is described. 

The influence of some factors on the storage quality of eggs, R. M. Smith 
(Arkansas 8ta, Bui. 341 (1937)t pp. 33, fig. 1). —Studies, dealing with the effects 
of various factors on the storage quality of eggs, are reported. Forty-six separate 
lots totaling 10,333 eggs were stored at from 30® to 31® F. and at a relative 
humidity of 82 percent for periods ranging from 214 to 334 days. 

Green feed had no material influence on the storage quality of eggs when fed as a 
supplement to a standard egg-producing ration, but when fed as a supplement to 
an unbalanced ration it markedly reduced the storage quality. Eggs produced on 
an unbalanced ration alone were inferior in keeping quality to those produced on 
the basal ration. Cottonseed meal fed at the rate of 2.5 percent of the total ration 
had no detrimental effect, but at a 6.5 percent level it resulted in the production 
of eggs unfit for storage. Feeding rice byproducts had no deleterious effect in 
this respect The time of holding eggs before storage had little or no influence 
on the loss in grade during storage, although largely influencing the loss in grade 
during holding, and a high negative relationship was found to exist between 
the loss in grade during holding and the loss during storage. Eggs held at 
temperatures below 70® lost less in grade during holding and also less during 
the storage period. Washed eggs lost more in quality and also in weight during 
storage than unwashed eggs, and fertile eggs lost quality more rapidly than 
Infertile eggs. Shell texture was not significantly correlated with loss in 
quality either during holding or storage or with loss in weight during storage. 
The cooking quality of storage eggs was adversely affected by feeding large 
amounts of cottonseed meal and by feeding an unbalanced ration either with 
or without green feed. 

DAIRY FARMING—DAIRYING 

[Abstracts of papers presented at the 31st annual meeting of the Ameri¬ 
can Dairy Science Association] (Jour. Dairy Sci., 20 (1937), No. 7, pp. 395, 
397-475, 501, 602, fig . 1). —^Following are listed the titles and authors of papers 
pertaining either to dairy production or dairy manufacturing, presented at the 
annual meeting of the association (E. S. R., 76, p. 525) held at Lincoln, Nebr, 
June 1937: The Preparation, Properties, and Use of Gonad-Stimulating Hor¬ 
mones, by L. E. Caslda (p. 396) ; Artificial Insemination—^Demonstration, by 
H. P. Davis and G. W. Trimberger (pp. 397, 398); A Study of the Methods of 
Samiding Milk for Butterfat Tests Where a Combine Milker Is Used, by- K. S. 
Morrow and H. C. Moore (pp. 399-401) ; Changes Occurring in Presliening 
Dates From Year to Year of Cows in Iowa Testing Associations, by C. Y. Can¬ 
non and D. L. Espe (pp. 401, 402); A New Visible System of Dairy Herd Books, 
by F. W. Atkeson and H. W. Cave (p. 402) ; Estimating Live Weight From 
Chest Girth of Dairy Cattle of Unknown Age, by S. Brody, H. P. Davis, and 
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A. O. Ragsdale (pp. 403-405); Is the Calcium: Phosphorus Ratio of Common 
Mineral Mixtures Suited to Dairy Cattle? by G. Bohstedt (pp. 405, 406) ; The 
Essentiality of Cobalt in Bovine Nutrition, by W. M. Neal and C. F. Afimann 
(pp. 406, 407) ; Fermentation Energy Losses in Dairy Cattle, by L. B. Wash¬ 
burn (p, 407) ; Acetonemia and Ketonuria in Dairy Cows Under Farm Condi¬ 
tions, by C. W. Duncan, G. F. Huffman, and H. A. Tobin (p. 408) ; Certain 
Points in the Physiological Processes of the Cow, by R. B, Becker (pp. 408- 
410); The Adrenal Cortical Hormone in Relation to Lactation, by E. T. Gomez 
and O. W. Turner (pp. 410, 411); The Role of the Nervous System in the Hor¬ 
monal Control of Lactation, by R. P. Reece and C. W. Turner (pp. 411, 412) ; 
The Effects of Thyroxine on Milk and Fat Production, by H. A. Herman, W. R. 
Graham, and C. W. Turner (pp. 412, 413) ; On the Carbohydrate and Nitrogen 
Metabolism of the Mammary Gland, by W. II. Graham (p. 413) ; The Value of 
Corn Sugar in the Grain Mixture of Dairy Calves, by 0. A. Ward, C. Y. Cannon, 
and D. L. Espe (pp. 413, 414) ; Replacing Whole Milk in the Calf Ration, by 
R. T. Parkhurst (p. 414) ; Hay Consumption of Holstein Calves, by H. S. Wil¬ 
lard (pp. 414, 415) ; Development of Calves on Prairie Hay When Fed Milk 
From Dams on Similar Rations, by H. W. Cave, W. H. Riddell, and J. S. Hughes 
(pp. 415, 416) ; Limited Prairie Hay Rations and Avitaminosis in Dairy 
Heifers, by A. H. Kuhlman, A. Nalbandov, and E. Weaver (pp. 417, 418) ; Lim¬ 
ited Grain Feeding of Dairy Cattle, by C. E. Wylie and L. R. Neel (pp. 418, 419) ; 
Some Experiences in Feeding Cattle on Rations Devoid of Roughage, by T. W. 
Gulllckson (pp. 419, 420) ; A Comparison of Pasture Returns From Actual 
Grazing and Clip Plot Methods, by I. R. Jones, H. P. Ewalt, and J. R. Haag 
(pp. 420, 421) ; The Losses of Dry Mailer in Corn Silage Stored in Snow-fence 
Silos and the Cost Per Ton of Storage, by J. B. Shepherd (pp. 421-423); The 
Apparent Digestibility and Feeding Value of Apple-Alfalfa Silage, by J. C. 
Knott and R. E. Hodgson (p. 423); Miingbean Silage for Milk Production, by 
A H. Kuhlman, A. Nalbandov, and B. Weaver (pp. 423, 424) ; Molasses Grass 
Silage as the Sole Roughage Diet foi Milk Production and Growth of Dairy 
Animals, by C. B. Bender, J. W. Bartlett, H. H. Tucker, and J. I*. Mlxner (pp. 
424r-426) ; Relation of Grass Silage to the Color, Vitamin C, and Flavor in Milk 
From Individual Cows, by O. F. Garrett, C. B. Bender, and H. H. Tucker (pp. 
426, 427); Technique Used in Studying Vitamin A Requirements of Dairy Cat¬ 
tle, by L. A. Moore (p. 427) ; The Carotene and Color Content of Home-grown 
Roughage Feeds and the Relation of These Rations to the Carotene, Color, 
and Vitamin A Activity of the Butterfat, by R. E. Hodgson, J. C. Knott, H. K. 
Murer, and R. R. Graves (pp. 427, 428) ; Effect of Carotene Intake on the Caro¬ 
tene and Vitamin A Content of Butter, by H. J. Smith and E. B. Powell (p. 428) , 
An Attempt to Remove the Vitamin A Supi)ressing Factor in Soybean Oil by 
Adsorbents, by S. M. Hauge, J. W. Wilbur, and J. H. Hilton (p. 429) ; The 
Relation of A. I. V. Alfalfa Silage and Carotene Content of Milk, by W. B. 
Petersen, J. B. Fitch, and N. N. Allen (pp. 429, 430) ; Effect of Molasses^ and 
A I. V. Silages on the Carotene and Vitamin A Content and the Growth-Pro¬ 
moting Quality of Milk, by D. M. Hegsted and G. Bohstedt (pp. 430, 431) ; Oxi¬ 
dized Milk Flavor as Related to Carotene, Lecithin, and Vitamin C, by C. H. 
Whitnah, W. H. Martin, and G. H. Beck (pp. 431,432); The Vitamin D Require¬ 
ment (U. S. P. Units) for Growth and Well-Being of Calves From Birth to Six 
Months of Age, by S. I. Bechdel, N. W. Uilston, and N. B. Guerrant (pp. 432, 
438); Studies on Methods of Concentrating the Vitamin D of Butterfat for 
Assay Purposes, by G. C. Wallis (p. 433); X-ray Technique for Studying Rickets 
In Calves, by S. I. Bechdel and N. W. Hilston (p. 434) ; Effects of a Vitamin D 
Defid^cy on Mature Dairy Cows, by G. C. Wallis (pp. 434. 435); Irradiation 
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of Milk—The Interrelation of Radiation Intensity and Milw Film Capacity, 
by H. H. Beck, H. 0. Jackson, and K. G. Weckel (p. 435) ; Hair Pigment, by 
W. B. Petersen and W. M. Sandstrom (pp. 435, 436) ; The Relation of the 
Endocrine Glands to the Inheritance of Milk Secretion, by C. W. IMrner (pp. 
436, 437) ; Evaluation of Different Measures of Inherited Producing Ability 
in Dairy Cattle, by G. B. Dickerson (pp. 437-440) ; Are Culls Really Culls, by 
D. M. Seath (p. 440) ; Differences Between Records, Real Productivity, and 
Breeding Values of Dairy Cows, by J. L. Lush and F. J. Arnold (pp. 440, 441) ; 
Tlie Isolation of the Citric Acid Fermenting Streptococci From Butter Cul¬ 
tures, by H. C. Olson (p. 442) ; The Correlation Between the Organisms Found 
Microscopically in Butter Serum and the Grade of Cream From Which the 
Butter Was Made, by T. Hedrick (p. 442) ; The Detection of Mastitis by the 
Brom-thymol-blue Test, Leucocyte Count, and the Microscopic Examination of 
Milk, by A. C. Fny, H. W. Cave, and F. W. Atkeson (pp. 442, 443) ; A Com¬ 
bined Pasteurizer, Cooler, and Incubator for Mother Starter, by G. H. Wilster 
and F. E. Price (pj). 443, 444) ; Studies Upon a Bacteriophage Inhibitory to 
Streptorocens lartis, by F. K. Nelson and B. W. Hammer (p. 444) ; The Dye 
( Concentration in Culture ^ledia Employed for the Analyses of Escherichia-Aero- 
hacter Members in Milk, by H. D. Mc*Auliffe and A. A. Borland (pp. 444, 445) ; 
The Effect of Salts on the Growth of Bacteria in Milk, by C. S. Mudge and 
T. O. Anderson (p. 445) ; Comparative Studies on Bacterial Milk Counts in 
Various Types of Media Incubated at 20®, 30®, and 37® C., by J. D. Dennis and 
H. H. Weiser (pp. 445, 446) ; A Study of Comparative Methods and Media- 
Used in the Microbiological Examination of Creamery Butter.—I, Yeast and 
Mold Counts, by G. W. Shadwick, Jr. (p. 446) ; Proposed Standard for the 
Yeast and Mold C'ount of Salted Butter Made From Sour Cream, by B. H. 
Pariitt (p. 447) ; Studies on Oospora laefis, by H. Macy and D. L. Gibson (pp. 
447, 448) ; Pscudomoyias fragi and Its Importance in Dairy Products, by H. F. 
Long and B. W. Hammer (p. 448) ; The Manufacture of Sweetened Condensed 
AVhey and Its Use in Foods, by G. A. Ramsdell and B. H. Webb (pp. 448, 
440) ; The Manufacture of Non-Foaming Casein, by G. A. Richardson, N. P. 
Tarassuk, and L. B. Fry (p. 449) ; Flexible Milk Plants, by W. E. Guest and 
R. W. Balderston (pp. 449, 450) ; Sonic Homogenization of Milk and Ice 
Cream Mixes, by L. A, Chambers (pp. 450, 451) ; A Suggested Method of 
Evaluating Homogenization EfTiciency by Improved Photomicrography, by A. W. 
Farrall and R. L. Hanson (pp. 451, 452) ; A Simplilied Solids Tester for Ice 
Cream, by K. M. Renner (p. 452) ; The Effect of Certain Salts on Properties 
of Ice Cream Mixes, by J. I, Keith, C. W. Rink, and B. Weaver (p. 452); 
Power Requirements for Freezing Ice Cream, by W. J. Caulfield, C. K. Otis, 
and W. H. Martin (p. 453) ; Sogo Ice Cream, by T. B. Harrison and O. E. 
Wylie (pp. 453, 454) ; Flavor Defects Encountered in Strawberry Ice Cream 
Prepared With Commercial Skim Milk and Condensed Milk From Stainless 
Steel Pans, by E. W. Bird, J. J. Willingham, and C. A. Iverson (pp. 454, 455) ; 
Some Factors Affecting the Serving and Dipping Qualities of Ice Creams, by 
W. H. E. Reid and W. S. Arbuckle (p, 450) ; Volumetric Method for the Deter¬ 
mination of Diacetyl, by H. A. Ruehe and W. J. Corbett (pp. 456, 457); The 
Influence of Heated Testers and Composite Tests on the Babcock Test, by 
P. S. Lucas (pp. 457, 458) ; Removal of French Weed Flavor From Cream, by 
W. B. Combs and S. T. Coulter (p. 458) ; Effect of Temperature on the Rate of 
Deterioration of Cream, by W. H. Martin, A. C. Fay, and W. J. Caulfield (pp. 

458, 459); Some Aspects of the Reduction of Acidity In Cream for the Manu¬ 
facture of Butter, by B. W. Bird, N. E. Fabricius, and D. F. Breazeale (pp. 

459, 460); Studies In the Keeping Quality of Butter Made From Sour Cream, 
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by J. C. Blake and B. H. Parfitt (pp. 460, 461) ; Notes on Problems Confronting 
the Industry on Quality Improvement of Creamery Butter, by M. E. Parker 
(pp. 461, 462) ; Overcoming the Gummy Body of Butter Caused by Feeding 
Cottonseed Meal, by J. I. Keith, C. \V. Rink, and A. H. Kuhlman (pp. 462, 463) ; 
The Lactic Acid Content in Butter, Progress Report, by B. E. Horrall and 
W. F. Epple (p. 463) ; pH Range of Centralizer Butter, by W. H. Brown and 
B. H. Parfitt (pp. 463, 464); Idicroflora of Cheese Slime, by H. Macy and J. A. 
Erekson (p, 464) ; Making Cheddar (Cheese From Low Curd Tension Milk, by 
J. C. Marquardt and G. J. Hucker (pp. 464, 465); Curd Tension Measurements, 
by L. H. Burgwald and T. V. Armstrong (pp. 465, 466) ; The Effect of Varying 
Storage Temperatures and the Effect of Coverings on the Ripening of Cheddar 
Cheese, by W. G. MoCubbin and E. L. Reichart (pp. 466, 467) ; Cheese Freez¬ 
ing and Curding Investigations, by J. C. Marquardt (pp. 467, 468) ; Studies 
Relative to an Open Flame Method for Determining the Moisture Content of 
Cheddar Cheese, by I. A. Gould (p. 468); The Homogenization of Milk for Blue- 
Cheese, by C. B. Lane and B. W. Hammer (pp. 468, 469) ; Studies on the 
Ripening of Blue or American Rocpiefort Cheese, by S. T. Coulter, W. B. Combs, 
and J. S. George (p. 469) ; Studies on the Ripening of Blue Cheese, by C. B. 
Lane and B. W. Hammer (pp. 469, 470); The Influence of Steaiisin on the Rate 
of Ripening Blue or American Roquefort Cheese, by W. B. Combs and S. T. 
Coulter (p. 470) ; A Photomicrographic Study of Processed Cheese, by H. L. 
Templeton (pp. 470, 471); Influence of Manufacturing Methods Upon the 
Acidity of Brick Cheese, by D. W. Spicer and W. V. Price (p. 471) ; Relation 
Between Acid Defects and Hydrogen Ion Concentration in Brick Cheese, by 
W. V. Price and D. W. Spicer (pp. 471, 472) ; Bound Water and Its Relation 
to Dairy Products, by H. Pyenson and C. D. Dahle (pp. 472, 473) ; The Phos¬ 
phatase Test for the Eflaciency of Pasteurization, by A. B. Storrs and L. H. 
Burgwald (pp. 473, 474) ; The Significance of Ammonia in Milk—A Practical 
Method for Its Determination, by A. E. Perkins (pp. 474, 475) ; The Application 
of Ritter's Test for the Detection of Copper in Milk and Dairy Products, by 
J. Turgeon, V. C. Stebnltz, and H. H. Sommer (p. 475) ; and Rapid Calculation 
of Rations by Means of a Pony, by P. T. D. Arnold (pp. 501, 502). 

[Investigations with dairy cattle and dairy products in Kansas] (Kansas 
Sta, Bien, Rpt, 1935-S6, pp, 65-H, 75, 75, 129), —Brief results are presented on 
milk as a sole diet for calves, the influence of the ration and certain other 
factors on the vitamin C content of milk, and deficiencies of prairie hay in the 
dairy ration, all by H. W. Cave, W. H. Riddell, J. S. Hughes, and C. H. Whit- 
nah; silage weight determinations, the value of tankage for dairy cows, prairie 
hay V. alfalfa for dairy cows, the digestibility and feeding value of Russian- 
thistle hay, Sudan grass as a pasture crop, the preparation and palatability of 
inolasses-com fodder mixtures, and summer feeding and management practices, 
all by F. W. Atkeson, Cave, and Riddell; prairie hay for dairy calves, by Cave; 
and dairy herd improvement at the Colby Substation, by E. H. Coles. 

With dairy products, results are reported on the relative merits of various 
milk proteins In ice cream, the keeping quality of sodium caseinate sol, and 
gelatin v. Dariloid as an ice cream stabilizer, all by W. H. Martin and W. J. 
Caulfield; bacteriological studies of ice cream, and the microscopic enumeration 
of micro-organisms in butter, both by A. O. Fay; the effect of lactic cultures on 
the keeping quality of cream, by Martin; and the formation, isolation, and 
properties of milk sugars, by Whltnah and Caulfield. 

[Investigations with dairy cattle and dairy products in New Hampshii:e] 
(New Hampshire Sta. Bui, 296 (1937), pp. 8, 9, 14, 15, 23, 2.*).—Results are 
briefly reported on the metabolism of lactating cows, by E. G. Ritzman and 
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F. G. Benedict; the adequacy of present standards for feeding lactating cows, 
by Ritzman, Benedict, and K. S. Morrow; the value of cod-liver oil in calf 
rations, by Morrow; the Influence of pastures on the solids-not-fat content of 
milk, by H. C. Moore; and the hemolytic streptococci in pasttuirized milk, by 
L. W. Slanetz. 

lilst of sires proved in dairy herd improvement associations, 1035—37 
(V. 8. Dept. Agr., MUc. Pub. 277 (1937), pp. This is a list of 1,553 dairy 

sires proved for production in dairy herd-improvement association work in 
various States between November 1, 1935,* and April 1, 1937, compiled by the 
Bureau of Dairy Industry. Information presented for each sire includes age, 
date proved, State in which proved, name and number of the sire and dam, 
the numbers and average production of all tested daughters, and the number 
and average production of daughters out of tested dams, along with the average 
production of the dams. At least five daughter-dam comparisons are necessary 
to qualify a bull for the proved sire list. 

[Investigations with dairy products] (Arizona Sta. Rpt. 1936, pp. ^8, 49 )-— 
Brief information is presented on the physiological varieties of bacteria in milk 
at the time of reduction in the methylene blue reduction test, and methods for 
canning milk on the farm. 

The reliability of flavor judgments, with special reference to the oxidized 
flavor of milk, G. M. Trout and P. F. Sharp ( [New York) Cornell Sta. Mem. 
204 (1937), pp. GO, figs. 18). —Two separate studies are reported, the first dealing 
with the reliability of judgments on the tastes of pure solutions and the second 
on the reliability of judgments on the oxidized flavor of milk. 

Based on many thousands of taste judgments on a large number of 10-sample 
series of sodium chloride, sucrose, lactose, lactic acid, and quinine sulfate solu¬ 
tions, it is concluded that 10 percent variations in concentration of any of these 
solutions can be readily detected, and that the judges were capable of dis¬ 
criminating changes as low as 1 percent in concentration of sodium chloride 
solutions ranging in concentration from 0.13 to 0.2 percent. The temperatures 
at which maximum discriminatory ability for the various solutions was found 
were 21® C. (69.8® F.) for sodium chloride, lactic acid, and quinine sulfate, 
and 35® for sucrose and lactose. Extensive information relating to various 
factors affecting taste judgment is presented. 

In tlie Judging of 2,152 milk samples for oxidized flavor it Is shown that a 
group of samples rated as -f, ++, +, ?, and — were, respectively, identi¬ 
fied on a retasting of the shuflled series with 78.66, 34.56, 22.84, 18.18, and 90.18 
percent accuracy. 

Standards for “strong to very strong’’, for “distinct to pronounced”, and for 
“slight” oxidized flavor in milk are suggested. A temperature of 21® appeared 
to be more favorable than 35® for judging intensity of oxidized flavor. Factors 
involved in taste Judgment for oxidized flavor are discussed. 

Chemistry of butter and butter making.— III, The relationships between 
(1) the percentage fat and (2) the protein percentages of cream and the 
churning loss, E. W. Bird and H, A. Derby (loica Sta. Res. Bui. 214 (7937), 
pp. 125-156, figs. 7). —Continuing this series (E. S. R., 73, p. 295), studies were 
conducted to determine the relationship between the percentage of butterfat 
and the total protein, casein, and albumin content In cream and the percentage 
of total fat placed in the churn that is lost in the buttermilk. The various 
series of churnings were made up of lots of cream ranging from 20 to 40 percent 
in fat content and included sweet, ripened, and neutralized creams, produced 
both in winter and summer seasons, and churned both in large and small churns. 

26651—38-7 
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Buttermilk samples were tested by the Mojonnler, American Association, Minne¬ 
sota, and Babcock methods, and data are presented to indicate the relation of 
buttermilk test and percentage of total fat lost when these various methods were 
employed. 

On the basis of the Mojonnier test the fat content of buttermilk from 20 
to 30 percent ci*eam varied but little, while the variation with cream from 30 
to 40 percent was relatively large. The reverse was true of the percentage of 
total fat placed in the churn that was lost in the buttermilk, this value varying 
widely between 20 and 30 percent cream, less with 30 to 36 percent cream, and 
but slightly with 35 to 40 percent cream, with minimum losses occurring in 
the vicinity of 37.5 percent. This indicates the necessity of considering the 
fat test of cream in calculating churning losses. It appears that from 1 to 1.2 
percent of the total fat churned from 37.5 percent cream and 1.4 to 1.6 percent 
of the total fat from 30 percent cream are about the lowest churning losses 
likely to be attained. Equations are presented for calculating the percentage 
of total fat loss based on the cream and buttermilk tests, and a chart showing 
this relationship has been prepared which permits the rapid determination of 
such losses. It appears that casein may play an important part in the colloid- 
chemical relationships of the churning process, but that albumin is of slight 
importance in determining churning losses. 

Standardization of Iowa butter, M. Mortensen, D. P. Bbeazeale, C. H. 
Meyer, and M. B. Michaeltan (Iowa 8ta, Bui. S58 (19S1), pp. figa. 8).— 

The objectives of this study were to determine variations in the composition 
of Iowa butter and the average minimum fat content that may safely be at¬ 
tained, to estimate the butter overrun that a well-operated creamery may be 
able to maintain, and to present to creamery operators the value and ways and 
means of systematic composition control. Cooperating creameries In the State 
submitted butter samples for analysis at regular intervals. The average com¬ 
position of 1,344 samples of butter analyzed in 1933 was butterfat 80.71, mois¬ 
ture 16.17, salt 2.38, and curd 0.74 percent. One plant produced butter having 
an average fat content for 1 yr. of 80.43 percent, with every churning conform¬ 
ing to the Federal standard. Gains in butter yield among plants practicing sys¬ 
tematic control are indicated. It is estimated that it will be difficult to obtain 
an overrun of 23 p'ercent in a gathered cream plant and above 20 percent in 
a whole milk plant. The value of uniform methods of procedure in manu¬ 
facturing is pointed out. 

Methods of making Cheddar cheese from milk with a low curd tension 
due to latent mastitis, J. C. Marqttardt and G. ,T. Hucker ("New York State 8ta. 
Tech, Bui. 2Jt2 (1981) ^ pp. 18, figs. 2). —^The recommendations set forth in this 
bulletin are based on the results obtained In the manufacture of five lots of 
Cheddar cheese from milks containing demonstrable numbers of mastitis strep¬ 
tococci, having a high leuco(*yte count, and lacking in normal curd-formation 
properties. By the addition of from 1.5 to 3 percent of starter or by the addi¬ 
tion of 30 percent hydrochloric acid at the rate of 100 cc per 1,000 lb. of milk 
with smaller amounts of starter, such milk could be made Into a satisfactory 
Cheddar cheese comparing favorably in yield and in texture and flavor score 
with cheeS^ made from normal milk. Streptococcus agalactiae were found to 
be present in rather large numbers in four of the five lots of experimental 
Cheese after 9 mo. of curing. The authors stress the necessity and Importance 
of using some test like the Marschall cup test in making cheese from such milks 
with curd tension varying from normal. Unless such milks are especially 
handled during the cheese-making process, excessive losses may be experienced. 
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VETEBINARY MEBICDIE 

[Work in animal pathology and parasitology by the Kansas Station] 
{Kamas Sta. Bien, RpU 1935-86^ pp- 7-i, The progress of investigations 

during the 2-yr. period 1935-30 briefly reported upon (E. S. R., 73, p. 98) 
Includes mastitis control, by A. C. Fay; infectious enteritis of cats and mis¬ 
cellaneous animal diseases, by U. R. Dykstra and H. F. Lienhardt; Bang’s 
disease, by Lienhardt and C. H. Kitselman; blackleg, by J. P. Scott; anaplas- 
mosis, by H. Farley and Lienhardt; feeder cattle diseases, by Farley; several 
poultry diseases, by L. D. Bushnell and C. A. Brandly; and miscellaneous 
parasites and resistance of chickens to parasitism, both by J. E. Ackert. 

[Work in animal pathology by the Nevir llampshire Station] {New 
Jfampshire 8ta, BuL 296 {1937), pp, S0-S3 ).—The work of the year considered 
(E. S. R., 75, p. 546) relates to a teclinic for the eradication of pullorum 
disease, by C. A. Bottorff; control of coccidiosis, by C. L. Martin, T. B. Charles, 
R. C. Durgin, and S. R. Shimer; epidemic tremors of chickens, by Bottorff, 
A. B. Tepper, Charles, and Durgin (E. S. R., 76, p. 854) ; vaccination for Bang’s 
disease, by Martin; and control work with fowl pox and laryngotracheitis (dis¬ 
tribution of vaccine). 

[Contributions on animal pathology] (A. Y. State Vet. Col. Rpf., 1935-30, 
pp. 59-171, pl8. 9, figs. 8). —Contributions presented in this further report (E. S. 
R., 77, p. 243) include the following: A Study of the Antigenic Proi)erties of 
Certain Normal and Pathological Lymphoid Deposits in Tissues of Chickens, by 

O. Olson and A. Zeissig (pp. 59-68) ; The Treatment of Ascariasis in Chickens 
(pp. 69-75) (E. S. R., 76, p. 397), A New Method for Embryonating Nematode 
Eggs in Fecal Discharges (pp. 76, 77) (E. S. R., 76, p. 252), and The Effect of 
Atmospheres of Hydrogen, Carbon-Dioxide, and Oxygen, Respectively, and of 
Mixtures of These Gases on the Growth of Bacillus suhtilis (pp. 151-157), all by 

P. P. Levine; Hemorrhagic Septicemia (pp. 78-82) (E. S. R., 77, p. 542) and 
Clinical Observations in Acetonemia of Cattle (pp. 100-113), both by M. G. 
Fincher; Hemorrhagic Septicemia (pp. 83, 84) (E. S. R., 77, j). 542) and Acute 
Diffuse Peritonitis (pp. 114-117), both by W. J. Gibbons; Physiological Aspects 
of Ketosis in Cows and Ewes With Special Reference to Carbohydrate 
Metabolism, by J. Sampson and C. E. Hayden (pp. 85-99) (E. S. R., 76, p. 250) ; 
Primary Brain Tumors in Small Animals, by H. J. Milks and P. Olafson (pp. 
118-124); Some Notes and Data Concerning the Resistance Conferred by 
Calf hood Exposure to Bang’s Disease, by R. R. Birch and H. L. Gilman (pp. 
125-132); The Effect of a Virulent Strain of Brucella alortus on Guinea Pigs 
Previously Injected With Strain No. 19 of Brucella abortus, by W. S. Stone 
(pp. 133-150) ; A Study of Some Acid-Fast Actinoinycetes From Soil With 
Special Reference to Pathogenicity for Animals, by R. E. Gordon and W. A. 
Hagan (pp. 158-164) (B. S. R., 77, p. 538) ; and A Survey of the Parasites of 
Sheep in New York State, by D. W. Baker (pp. 165-171). 

The combating of animal diseases and the improvement of stock in 
Empire countries.—I, The combating of animal diseases, J. Smith {Em¬ 
pire Jour. Expt. Agr., 5 {1937), No. 17, pp. 19-28). —A general discussion of the 
subject as related to the British colonies and dependencies. 

Report of the veterinary director general for the year ending March 
81, 1986, G. Hilton kt al. {Canada Dept. Agr., Rpt. Vet. Dir. Gen., 1936, 
pp. 63). —^This report (B. S. R., 74, p. 539) presents accounts of the contagious 
diseases division, by A. E. Cameron (pp. 9-31); the meat and canned foods 
division, by R. Barnes (pp. 32-37); and the pathological division, by E. A. 
Watson (pp. 38-44). In the several appendixes The Agglutination Test for 
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B\rucella\ ahortus Infection as Applied at the Animal Diseases Research In¬ 
stitute, Hull, Que., is considered by B. A. Watson (pp. 45, 46); a Progress 
Report on the Investigation of Bovine Haematuria (Redwater) in British Co¬ 
lumbia is made by J. O. Bankier (pp. 47-50), and Studies Relative to the 
Permanency of Brucella abortus Infection, by O. A. Mitchell and F. A. 
Humphreys (pp. 50-60), and the work of the Poultry Pathology Laboratory, by 
C. H. Weaver (pp. 60-63), are included. 

Report on the veterinary service for the year ending March 1035, 
X M. Smith et al. (Palestine Dept. Agr. and Forests Ann. Rpt., 1935, pp. 
47-102 ).—This report (E. S. R., 73, p. 537) contains an account of the occurrence 
of and work conducted with infectious and parasitic diseases of livestock, in¬ 
cluding a report of the pathologist of the Government Veterinary Laboratory, 
J. S. Gilbert (pp. 64-68). 

Annual report of the Veterinary Department, Straits Settlements, for 
the year 1034, S. H. Whitwoeth (Straits Settlements Vet. Dept. Ann. Rpif., 
1935, pp. 58 ).—^The occurrence of and work of the year with livestock diseases 
(pp. 27-38), particularly rinderpest, foot-and-mouth disease, and ovine 
roccldiosls, are included in this, the usual animal report (E. S. R., 75, p. 1()4). 

[Contributions on animal pathology and parasitology] (Onderstepoort 
Jour. Vet. Sci. and Anim. Indus., 7 (1936), Nos. 1, pp. 9-178, 275-366, pi. 1, 
figs. 107; 2, pp. 397-520, 533-609, pis. 2, figs. 4 ^)*—^The contributions here 
presented (B. S. R., 76, p. 848) are as follows: 

No. 1. —Studies on the Neurotropic Virus of Horsesickness—V, The Antigenic 
Response of Horses to Simultaneous Trivalent Immunization, by R. A. 
Alexander (pp. 11-16) (E. S. R., 74, p. 254); Horsesickness: Immunization of 
Horses and Mules in the Field During the Season 1934-1936 With a Description 
of the Technique of Preparation of Polyvalent Mouse Neurotropic Vaccine, by 
R. A. Alexander, W. O. Neitz, and P. J. du Toit (pp. 17-30) ; Notes on Species 
of Trichodectidae VTith Descriptions of New Genera and Species (pp. 33-58), 
New Species of Linognathus and Polyplaw (Anoplura) (pp. 59-65), Description 
of a New Species of Hippobosca [fnartinaglia) (Diptera: Pupipara) (pp. 67, 68), 
and A Synoptic Check-List and Host-List of the Ectoparasites Found on South 
African Mammalia, Aves, and Reptilia (Supplement No. 1) (pp. 69-110), all by 
G. A. H. Bedford; Pasteurellosis: An Outbreak Amongst Sheep, by M. W. 
Henning and M. H. V. Brown (pp. 113-131) ; The Isolation of Single Bacterial 
Cells, by J. H. Mason (pp. 133-141); The Production of Immunity to Cllostrid- 
iumi chauvoei, by J. H. Mason and J. R. Scheuber (pp. 143-165) ; Recent Investi¬ 
gations Into the Toxicity of Known and Unknown Poisonous Plants in the Union 
of South Africa, by D. G. Steyn (pp. 169-178) ; A Contribution to the Study of 
the Pathology of Oesophagostomiasis in Sheep, by P. J. J. Fourie (pp. 277-347); 
and Studies on the Photosensitisation of Animals in South Africa—IX, The Bile 
Flow of the Merino Sheep under Various Conditions, by J. I. Quin (pp. 351-366). 

No. 2 .—^Anthelmintic Tests, Chiefly With Tetrachlorethylene, for the Re¬ 
moval of the Hookworm Oaigeria pachyscelis From Infested Sheep, With 
Observations on the Effects of This Drug on Other Parasitic Nematodes, by 
R. J. Ortlepp and H. O. Mbnnig (pp. 399M117); A New Fly Repellent [Tagetes 
Oil] and a Blowfly Dressing-Preliminary Report, by H. O. Mbnnig (pp. 419- 
430) ; The Toxin of Clostridium chauvoei, by J. H. Mason (pp. 433-482); 
Chemical Studies Upon the Vermeerbos, Oeigeria aspera Harv.—I, Isolation of 
a Bitter Principle “Geigerln”, by 0. Rimington and G. C. S. Roets (pp. 485-5(Xl), 
and II, Isolation of the Active Principle, “Vermeerlc Acid”, by C. Rimin^on, 
G. O. S. Roets, and D. G. Steyn (pp. 507-520); The Occurrence of Congenital 
Foxphyrinurla (Pink Tooth) in Cattle in South Africa (Swaziland), by P. J. J. 
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Fourie (pp. 535-^^66); and Some Cases of Congenital Porphyrtnuria in Cattle: 
Chemical Studies Upon the Living Animals and Post-Mortem Material, by C. 
Rimington (pp. 667-609). 

Rural health practice, H. S. Mustaed {New York: Commonwealth Fund; 
London: Oxford UrUv. Press, 19S6, pp. XVIII-\-603, figs. 28). —^A discussion of the 
public health practice in rural areas, presented in 24 chapters. 

Treatise ou medical and veterinary helminthology, M. Nevetq-Lemaibe 
(Traitd d^helminthologie mddicale et vMdrinaire. Paris: Vigot Bros., 1936, 
pp. XXIII+15H, [pi. i], figs. 787).—Part 1 of this work deals with general 
helminthology (pp. 1-76) and part 2 with special helminthology (pp. 77-1360), 
including Trematoda (pp. 78-362), Cestoda (pp. 362-651), Nematoda (pp. 65^ 
1329), and Acanthocephala (pp. 1330-1360). Part 3 consists of a list of the 
definitive hosts of helminths (pp. 1361-1401) and part 4 the intermediate hosts 
of helminths (pp. 1403-1472). A bibliography of five pages and an index are 
included. 

Helminth parasites of the domesticated animals in India, Q. D. Bhalebao 
(Imp. Council Agr. Res. [India], 8ci. Monog. 6 (1935), pp. [3]+365+2, figs. 
164). —Following a brief introduction and discussion of technic, this work presents 
descriptions of the helminths of domestic animals in India, their hosts, location 
in the body, and geographical occurrence, together with keys to the families, 
genera, and species of trematodes, cestodes, and nematodes. A systematically 
arranged list of parasites with their location, an 11-page list of references to 
the literature, and a systematic index are included. 

Worm parasitism iu domestic animals, B. Schwabtz (Sci. Mo., 44 (1937), 
No. 4, pp. 338-349). —Following some general considerations of helminth parasit¬ 
ism, parasites of swine, horses, and ruminants are dealt with practically. 

Blood and tissue studies in experimental ascariasis, H. E. Biesteb and 
D. F. Evelbtth (Amer. Jour. Hyg., 25 (1937), No. 1, pp. 1S5--140). — The pathology 
and changes of certain blood constituents in artificially produced ascariasis are 
described and a correlation is shown. 

An antigenic polysaccharide fraction of Ascaris lumbricoidcs (from 
hog), D. H. Campbell (Jaur. Infect. Diseases, 59 (1936), No. 3, pp. 266-280). — 
A description of and experiments with a polysaccharide from A. lumhricoides in 
the hog that has been isolated and purified are reported. “Experiments on precip¬ 
itin, skin, and anaphylactic tests indicate that the polysaccharide is capable of 
inducing the formation of specific antibodies ns well as reacting with them to give 
specific test reactions. The reactions are immunologically specific with respect 
to a similar pol^^saccharide from 3I[oniezia] expansa (sheep tapeworm). . . . 
The results obtained so far not only indicate the immunological significance of 
polysaccharides from animal parasites, but also suggest a source from which large 
quantities of polysaccharide can be obtained for immunochemical study.” 

Thclnzia californiensis, a nematode eye worm of dog and man, with a 
review of the Thelazias of domestic animals, C. A. Kofoid, O. L. Williams, 
and N. C. Veale (Calif. Univ. Puhs. Zool., 41 (1037), No. 17, pp. 225-233).—This 
contribution is presented with a list of 30 references to the literature. 

Studies on the bionomics and control of the bursate nematodes of horses 
and sheep.—^IV, On the lethal effects of some nitrogenous fertilizers on 
the free-living stages of sclerostomes, I. W, Pabneix (Canad. Jour. Res., 15 
(1937), No. 7, Beet. D, pp. 127-145, figs, ii).—This further contribution (E. S. R., 
77, p. 246) deals with the effect of 10 of the more common nitrogenous fertilizers 
on the free-living stages of sclerostomes. Urea is the most lethal. Under, the 
conditions of the experiments, which are otherwise ideal for the survival of the 
larvae, one part of urea to 125 parts of fresh horse feces is necessary to sterilize 
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them. The proportions of the others tested are: Calurea 1:80; powdered cyan- 
amide 1:60, with granular cyanamlde slightly lower; potassium nitrate, sodium 
nitrate, and Calnitro 1:20; calcium nitrate and diammonium phosphate (dry 
or in medium strength solution) 1:17; Nitro-chalk about 1:16 (but should not 
be used in strong solution) ; and ammonium sulfate 1:14. 

A study of poisonous Dry maria on southern New Mexico ranges, E. L. 
Little, Jb. (Ecology, 18 (1937), No. 3, pp. 416-426, figs. .J).—Studies are reported 
of the characteristics and life cycle of iwisonous Drymaria (D. holostcoidea or 
D. pachyphylla), the most toxic for cattle of the harmful plants that grow on 
clay (adobe) soils on the ranges of southern New Mexico, conducted with a view 
to control and mitigation of livestock losses. This harmful annual is said to 
have increased during recent years as the result of overgrazing, and reduction 
of cattle in order to assure adequate forage is suggested. Also, eradication on 
small areas through hoeing and in large level areas through dragging or harrow¬ 
ing seems cheapest and most satisfactory. Permanent control seems to be 
through natural revegetation, although this process takes time. 

Grass staggers and magnesium metabolism, I. J. Cunningham (New Zeal. 
Jour. 8ci. and Teclinol., 18 (1936), No. 4, pp. 424-428). —^Analyses made of samples 
of pasture, hay, and ensilage from areas where grass staggers occurs and of 
bones and organs from affected animals have shown that a dietary deficiency of 
magnesium is not the cause of this disease. 

The occurrence of selenium and seleniferous vegetation in Wyoming, I, 
II (Wyoming 8ta. Bui. 221 (1937), pp. 64, figs. 14). —This contribution, which is 
presented in two parts, sets forth a summary of studies which have shown that a 
number of native plants contain selenium in suflicient amounts to cause serious 
injury or death to livestock feeding on the plants, and that there is a definite 
relation between the selenium-bearing vegetation and the rocks and soils of thi‘ 
various geological formations in which the plants are rooted. 

I. The rocks and soils of Wyoming and their relations to the selenium problem, 
S. H. Knight (pp. 4-27).—A general description is given of the rocks and soils of 
Wyoming and their relations to the selenium problem. 

II. Seleniferous vegetation of Wyoming, O. A. Beath (pp. 20-02).—A more 
detailed discussion of the relation between the seleniferous vegetation and the 
various formations, beds, and soils upon which it grows. 

“Seleniferous vegetation has been divided into two general groups: (1) 
Those plants limited to small areas and capable of producing, when eaten 
by livestock, the ‘alkali disease’ type of Injury; (2) plants, chiefiy weeds, oc¬ 
curring widely distributed and capable of producing, when eaten by livestock, 
the ‘blind stagger’ type of injury. The sulfur-selenium antagonism theory has 
been found not to be generally applicable to farm and range practices of the 
Rocky Mountain region. Naturally occurring selenium-bearing rocks, shales, 
etc., are discussed with reference to formations and selenium content. Non¬ 
toxic seleniferous Steele shale was converted to toxic condition in less than 
3 yr. by growing from seeds some of the native seleniferous weeds in situ. 
Inorganic forms of selenium applied as water solutions of sodium and potassium 
selenites were found to produce in different soils the same end result, namely, 
a concentration of selenium in the top soil. Selenium in the form obtained 
from seleniferous weeds was found to become dispersed by leaching throughout 
experimental soil plats. In one instance a decided accumulation was found 
to occur in the lower portion of the test plat. Experiments indicate that the 
basal Thermopolis shales inhibit the absorption by plants of selenium in arti¬ 
ficially selenized soils. Further confirmatory evidence has been found support¬ 
ing previously published data that native seleniferous weeds influence associated 
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vegetation through leaching and weathering processes. Droppings from range 
livestock which have grazed upon or have been fed seleniferous vegetation have 
been found to carry substantial quantities of selenium. Treatment of live¬ 
stock poisoned by ingesting seleniferous toxic forages and weeds has been 
found to be practical In the early stages of the disease. Selenium-containing 
native vegetation is apparently not as toxic as corn of smaller selenium 
content.” 

A list of 20 references to the literature is included. 

Alkali disease or selenium poisoning, A. L. Moxon {South Dakota Sta. Buh 
311 (1987)t pp, 91, figs. SO ).—This bulletin has been prepared as a brief review 
of selenium poisoning and especially the project work conducted by the station. 
It is pointed out that selenium i)oIsoning in livestock is of two general types, 
(1) the chronic type, known as the “alkali disease”, which predominates In 
South Dakota, and (2) the acute type, known as blind staggers, that Is quite 
common In Wyoming. 

“The toxicity of a large number of different grains has been determined In 
feeding experiments with albino rats. The symptoms of selenium poisoning 
in rats involve atrophy and cirrhosis of the liver, hemorrhages in the mucosa 
of the stomach and small intestines, hrashness of the leg bones and Intra¬ 
muscular hemorrhages around the joints of the leg bones, edema, ascitic fluid 
in the abdominal cavity, anemia, roughness of the coat, and a general loss of 
vitality. Diets containing a small amount of seleniferous grain will produce 
a slight inhibition in the rate of growth, while diets made up of larger amounts 
of the seleniferous grain will produce a distinct inhibition in growth, decrease 
in food consumption, and characteristic pathology of selenium poisoning. 
Anemia can be produced experimentally in rats by feeding selenium In the 
form of seleniferous grains or inorganic selenium (selennte or selenite). A 
statistical study of toxicity and selenium content of a large number of selenif¬ 
erous diets has rev(*aled a high degree of correlation between the toxicity and 
the selenium content of various grains. The relative toxicity of selenium from 
different sources was wheat > corn > barley > selenate > selenite. The sta¬ 
tistical study also showed that diets containing more than 10 p. p. m. of selenium 
caused a restriction of growtli and food consumption, and diets containing 
selenium in amounts as low as 5 p. p. m. prevented normal growth. 

“A comparison of the toxicity of inorganic selenium compounds and other 
inorganic compounds has shown that in the forms investigated selenium is 
more toxic than arsenic, vanadium, tellurium, or molybdenum [E. S. R., 77, 
p. 100]. It was also observed that selenium was the only one of these elements 
which caused anemia at the levels investigated. . . . 

“Certain species of plants have the ability of absorbing selenium from forms 
which are apparently nonavailable to crop and grass plants. These plants 
have been called converter jdants. Upon decaying those converter plants, 
among which are several species of Astragalus, Aster, Stanleya, and Oonopsis, 
leave the selenium which they have absorbed in a form which is available to 
ordinary crop and grass plants. In many areas of South Dakota It Is quite 
evident that converter plants are playing an important role in the selenium 
problem. Areas which have a reputation of producing toxic vegetation are 
at the present time infested with converter idants. 

“Greenhouse investigations on the selenium problem indicated that the ap¬ 
plication of sulfur to seleniferous soils might prevent the absorption of selenium 
by the plants grown thereon. Sulfur in the form of the element and in the 
form of gypsum was applied to plats in a field which had produced toxic 
vegetation for the last 24 yr., and the results indicated that sulfur would not 
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inhibit the absorption of selenium by plants under field conditions. Experi¬ 
mental evidence would indicate that plants absorb more selenium during wet 
years than they do during dry years. . . . 

“The analytical method used for the determination of selenium in various 
materials is given in detail.” 

A list is given of 66 references to the literature. 

The mechanism of the bacteriostatic action of dyes on the growth of 
the Brucellae, I. F. Huddleson (2, IntematL Cong. Microbiol., London, 19S6, 
Rpt. Proc., pp. 55-57).—Experiments in determining the oxidation-reduction 
potentials associated with the growth of Brucella abortus, B. suis, and B. 
melitensis and the effect of the addition of dyes thereon revealed little, if 
any, difference between the rate of reduction or final Eh level reached in liver 
infusion broth without dyes. “In the presence of thionine in a final dilution of 
1:30,000, it was observed that the reducing intensity of B. abortus was in¬ 
hibited altogether. In the presence of basic fiichsin in a final dilution of 
1:20,000, B. suis causes little or no drop in the initial Eh of the medium. The 
presence of the two dyes in the broth does not retard the reducing intensity 
of B. melitensis.” The results of these experiments do not show that the 
selective inhibiting action of the dyes is directly related to a stabilizing effect 
on the oxidation-reduction potential of the medium. 

A modified technic for agglutination in Brucella infection, C. R. Donham 
and C. P. Fitch (Jour. Infect. Diseases, 59 (1936), No. 3, pp. 287-295). —Report¬ 
ing further (B. S. R., 76, p. 97), a description is given of a modified technic of 
agglutination in which there is a minimum amount of added water in the 
serum-antigen mixture. “Thus, there is a minimum amount of inldbition of 
agglutination from this source. Such technic appears to offer a superior 
method of agglutinin testing, but due to additional cost and a relatively small 
advantage the method does not seem practical for the routine diagnosis of 
bnicelliasis in animals. Very limited observations suggest that the modified 
technic described here may provide a better method of testing for undulant 
fever in man where the slight additional cost per test does not need to be 
considered.” 

Observations of pathogenic and antigenic effects of Brucella abortus, 
United States Bureau of Animal Industry strain 19, C. M. Haking and 
J. Traum (Jour. Agr. Res. [U. S.}, 55 (1987), No. 2, pp. 117-128, pi. J).—Sub¬ 
cutaneous injections of guinea pigs and cattle with the slightly virulent B. 
abortus strain 19, transplants of which were obtained by the California Experi¬ 
ment Station in 1932 from the U. S. D. A. Bureau of Animal Industry, are 
reported upon. 

“When grown on glucose-glycerin agar, the strain has apparently remained 
unchanged in its relatively low virulence for guinea pigs and cattle. When 
grown in plain broth for about 4 weeks the strain became dissociated so that 
transplants to glucose agar resulted in a predominance of R-type colonies, but 
when occasionally renewed by planting from S-type colonies it remained sufl^- 
ciently stable to be satisfactory for the production of antigen for the detection 
of agglutinins by the tube and the plate methods. After subcutaneous Injection 
into cattle •in doses of approximately 200 billion organisms, the strain has been 
isolated from the circulating blood up to the twenty-second day, and from the 
subcutaneous tissues near the point of injection at 14 and 24 days. When in¬ 
jected subcutaneously into pregnant cows, it may produce typical brucellosis 
with transient bacteremia, exudative and necrotic placentitis, with the dis¬ 
charge of large numbers of the organisms in uterine material at the time of 
parturition. Cattle vaccinated with strain 19 while nonpregnant have been kept 
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Closely associated with nonvaccinated cattle fo^ over 3 yr. without any evidence 
of the transmission of infection to the nonvaccinated animals. The vaccination 
of mature nonpregnant heifers produced, for at least 2 yr., a very definite re¬ 
sistance against the effects of exposure from introducing 1% billion virulent 
B, ahortua into the conjunctival sacs. This resistance may be overwhelmed 
when larger doses are introduced into the conjunctival sacs, followed by vigor¬ 
ous massage of the eyelids. Infection of adult cows with virulent strains of 
B, abortus produced a stronger resistance to subsequent infection than was pro¬ 
duced in younger cattle by vaccination with strain 19. 

“The data on results of vaccination between the ages of 4 and 16 mo. are too 
meager to permit definite interpretation, but they tend to indicate that the 
agglutination titer usually vanishes within a year and that only a small per¬ 
centage of such animals are suiRciently protected to withstand severe conjunc¬ 
tival exposure when they are maintained on the low vitamin A intake available 
in the fall and winter months on the average California coast range. 

“The results from hemocultures indicate that calfhood vaccination with strain 
19 tends to inhibit the bacteremia that frequently follows conjunctival exposure 
of cattle with virulent B, abortus** 

A list of 14 references to the literature cited is included. 

Pathogenicity of Brucella abortus for white mice, A. Ber {Jour, Infect, 
Diseases^ 59 (1936), No, 8 , pp. 285, 286), — ^The main results of experiments with 
more than 100 mice weighing about 18 g each are briefly reported. Mice are 
susceptible to infection by B, abortus and react to the smallest doses of the 
organism. The bacilli were most usually met with in the spleen (about 78 per¬ 
cent) ; less often in the mesenteric glands (about 56 percent) ; in the blood and 
lungs (about 37 percent); in the liver, kidneys, peritoneal exudate, and the 
semen in the seminal vesicle (about 29 percent) ; and in the testes (about 20 
percent). It was found that the passage of B. abortus through a series of mice 
does not increase its pathogenicity on injection into animals. Thus, mice can be 
used to determine the presence of Brucella in milk, gastric contents of aborted 
calves, vaginal secretion, etc. 

Brucellosis in dogs associated with Bang's disease in dairy cattle, A. L. 
Delez (Jour, Amcr, Vet, Med, A,hsoc., 91 (1931), No, 3, pp, 332-334)- —Two case 
reports of dogs suspected of harboring Brucella infection, one that of a grade 
English Bull female, the other of a purebred Saint Bernard female, are contrib¬ 
uted from the Indiana Experiment Station. The findings have led to the con¬ 
clusion that dogs do not remain spreaders of Brucella infection for any consid¬ 
erable length of time. 

Natural and artificial immunity to Bang’s disease, R. R. Birch (Cornell 
Vet., 27 (19311), No. 2, pp. 161-164 ),—A brief review of some of the known facts 
regarding immunity to Bang’s disease, together with a brief reference to new 
phases of the problem. 

F16vre boutonneuse in Spain and its experimental transmission by 
ticks.— A preliminary note, C. Ruiz and O. de Landazuri (Roy. Soc. Trop. 
Med. and Hyg. Trans., SO (1937), No. 5, pp. 539, 540, pi. 1, fig. 1). —^A preliminary 
account is given of boutonneuse or exanthema tic fever transmitted by the 
brown dog tick. 

Complement-fixation reaction in hemorrhagic septicemia, R. A. Acento) 
(Bhilippinc Jour. Anim, Indus,, 4 (1937), No. 3, pp. 189-204). — An account is 
given of an antigen prepared and proved satisfactory for use in the complement- 
fixation reaction of hemorrhagic septicemia. The results obtained in a limited 
number of tests showed strong evidences that the complement-fixation reaction 
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Is a promising, quite simple, and reasonably quick test for the diagnosis of 
hemorrhagic septicemia in cattle and carabaos. The usefulness of the test is 
said to be limited to the diagnosis of herd infection or recovered Isolated cases. 

Influenza virus on the developing egg.—IV, The pathogenicity and im¬ 
munizing power of egg virus for ferrets and mice, P. M. Buknbt (Brit, Jour, 
Expt, Path., 18 (1937), No, 1, pp, 37-43, figs. £) .-Egg-passage Influenza virus 
when administered intranasally to mice produces either no lesions or small areas 
of consolidation only, but effectively immunizes the mice against large doses of 
highly active mouse-passage virus. Immunity can be produced by a very small 
dose of egg virus, and appears betwenm the seventh and tenth day after inocu¬ 
lations. Ferrets usually show no symptoms or temperature rise after intra¬ 
nasal Inoculation of egg-influenza virus; occasionally an atypical single spike 
temperature rise occurs. A high grade of immunity demonstrable either by 
direct inoculation or by titration of serum for specific antibody regularly fol¬ 
lows such inoculation. Unlike typical ferret influenza, the infection induced 
by egg virus is not infectious by contact to another ferret. 

A treatment of suppurative keratitis, D. A. Aulkb (North Amcr, Vet,, 18 
(1937), No. 3, pp. 41-i4)- —The history of 10 cases of corneal ulcer of the canine 
and their treatment by the administration of polyvalent antigen separated from 
normal blood serum (horse), 7 of which were followed by complete and 2 by 
partial recovery, is detailed in tables. 

A bibliography on mastitis, compiled by P. A. Hansen (New York State 
Sta. Mimeogr, Bui. 1 (1934), pp. [l}+62) —This mimeographed reference list, 
which has been issued in a very limited edition, includes the essential publica¬ 
tions on mastitis up to 1933-34. The arrangement is by authors, chronologically. 

Studies on neurotropic Rift Valley fever virus (Brit. Jour. Expt. Path., 
17 (1936), Nos. 5, pp. 352-361, pis. 2; 6, pp. 431-44h figs. 5, pp. 441-447) 
papers are presented. 

The susceptihility of rodents, R. D. Mackenzie, G. M. Findlay, and R. O. 
Stern.—It has been found possible, by the intraperitoneal injection of immune 
serum and the intracerebral injection of Rift Valley fever \irus into mice, to 
bring the latent neurotropic potentialities of the virus to light. “By continued 
intracerebral passage in mice a ‘fixed' strain of neurotropic Rift Valley fever 
virus can be produced. This virus, when injected intrai^eritoneally into adult 
mice, does not give rise to diffuse necrosis of the liver, but immunizes against 
the pantropic virus. When injected intrapcritoneally into very young mice the 
virus regularly localizes in the central nervous system with the production of 
encephalitis. In adult mice intraperilonoal inoculation may also in some cases 
be followed by localization of the virus in the brain. The lesions produced in 
the brain are those of a true encephalitis associated with degeneration of nerve 
cells, in which are sometimes seen acidophilic intranuclear inclusions. Rats 
and field voles (Microtus agrestis) succumb to encephalitis following intra¬ 
cerebral inoculation of neurotropic Rift Valley fever virus. Rabbits and guinea 
pigs are apparently insusceptible.” 

The susceptibility of sheep and monkeys, G. M. Findlay, R. D. Mackenzie, and 
R. O. Stem.—^The neurotropic strain of Rift Valley fever virus was found to 
produce encephalitis when Inoculated intracercbrally in lambs. Immunity 
against the pantropic strain follows the subcutaneous injection of neurotropic 
virus in sheep and lambs. Two species of monkey, Macaca mulatta, the rhesus 
monkey, and M. irus, the crab-eating macaque, are highly susceptible to Intra¬ 
cerebral Inoculation of neurotropic Rift Valley fever virus and die with 
encephalitis. 
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^^Spontaneous** encephalomyelitis in mice, G. M. Findlay and R. D. Macken¬ 
zie.—Two cases of spontaneous encephalitis in mice which followed Intraperi- 
toneal inoculation of pantropic Rift Valley fever virus are recorded. 

Studies on hemolytic streptococci.—IV, Streptococcus scarlutinae, A. C. 
Evans (Jour, Bact., SJj. (1937), No, 1, pp. 2i-33).—This further contribution 
(E. S. E., 77, p. 390) points out that none of the strains studied was collected 
from a milk-borne epidemic. The present study was not extensive enough to 
conclude that S. scarlatinac may not infect the cow’s udder, and the literature 
yields no Information on this point. 

The role of the garbage-fed hog in the production of human trichinosis, 
M. C. Hall (Puh. Health Rpts, [U. 8.], 52 (1937), No. 27, pp, 873-S86, fig. Jf).— 
This contribution reports finding garbage-fed swine to be infected with trichi¬ 
nae between three and five times as frequently as grain-fed swine, and thus are 
especially important as sources of human trichinosis. 

The action of specific immune serum and of normal human serum on 
infections of Trypanosoma hippicum Darling in the rat, H. F. Shabbocks 
{Calif. Univ. Pubs. Zool., 41 (1937), No. 18, pp, 235-248, fig. 1). —^Thls contribu¬ 
tion is presented with a list of 17 references to the literature. 

Bacillary infection and tuberculosis in man and in animals, A. Oalmbite, 
rev. and enl. by A. Boquet and L. Nf:GRE (L*Infection hadllaire et la tuberculose 
chez Vhomme et chez les animaux. Paris: Masson d Co., 1936, 4* 
enl., pp. VIII+1024f pls. [25), figs. 69). —^A complete revision of this work, of 
which the second edition has been noted (B. S. R., 50, p. 684). 

The pathology of tularaemia (U. 8. Pub. Health 8erv., Natl. Inst. Health 
Bui. 167 (1937), pp. IX+217, pis. 50). —^The contributions on tularemia here 
presented are as follows; The Pathology of Tularaemia in Man (Homo sapiens) 
(pp. 1-81)/ Pathology of Tularaemia in the Belgian Hare (Oryctolagus cunt- 
cuius) (pp. 83-114), Pathology of Tularaemia in the Black-Tailed Jack Rabbit 
(Lepus sp.) (pp. 116-119), Pathology of Tularaemia in the Cottontail Rabbit 
(8ylvilagus fioridanus) (pp. 121-126), Pathology of Tularaemia in the Cotton 
Rat (Sigmodon hispidus) (pp. 127-130), Pathology of Tularaemia in the Cali¬ 
fornia Ground Squirrel (Citellus beccheyi beecheyi) (pp. 131-139), Pathology 
of Tularaemia in the Mouse (Mus musculiis and Mus musculus albinus) (pp. 
141-146), The Pathology of Tularaemia in the White Rat (Rattus norvegicus 
albinus) (pp. 147-154), and The Pathology of Tularaemia in the Guinea Pig 
(Cavia cobaya) (pp. 155-177), all by R. D. Lillie and K. Francis; The Pathology 
of Tularaemia in the Sheep (Ovis aries), by R. D. Lillie, E. Francis, and R. R. 
Parker (pp. 179-182) ; The Pathology of Tularaemia in tlie Opossum (Didel- 
phis virginiana) (pp. 183-186), the Pathology of Tularaemia in Other Mammals 
(pp. 187-202), and Pathology (»f Tularaemia in the Quail (Bobwhlte) (Colinus 
virginianus) (pp. 203-207), all by R. D. Lillie and E. Francis; and The Pathol¬ 
ogy of Tularaemia in Other Birds, by R. D. Lillie, E. Francis, and R. R. Parker 
(pp. 209-211). 

Lumpy jaw, or actinomycosis, J. R. MoHr.>:R and M. S. Shahan (U. 8. Dept. 
Agr. Circ. 438 (1937), pp. 10, fig. 1).—A revision of Bureau of Animal Industry 
Circular 96 (E. S. R., 18, p. 2S1). 

Mastitis.—VI, The effect of feeding irradiated yeast on the resistance of 
the udder to bovine mastitis, G. J. Huckeb and M. S. Rked (New York State 
8ta. Tech. Bui. 243 (1937), pp. 10).—The necessity, in order to avoid mastitis, 
that cows maintain a considerable degree of resistance to infection because of the 
widespread presence of the causative organism in the udder led to a study of 
the effect of feeding irradiated yeast upon the resistance of the udder. Ip this 
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further work (B. S. R., 77, p. 248), 116 cows in 4 dairy herds were used, 51 being 
fed Irradiated yeast In the grain mixture. In 3 herds 9 oz. per day per cow and 
In 1 herd 4.5 oz. per day per cow were fed. 

“Prior to the beginning of the feeding of the yeast weekly quarter samples 
from all cows were subject to laboratory examination over a 4-mo. period to 
determine the amount of mastitis infection present. Examinations were made 
for presence of mastitis streptococci, number of leucocytes per cubic centimeter, 
reaction to bromothymol blue, and physical appearance of the milk. Subsequent 
to the initiation of the yeast feeding, similar samples were secured for approxi¬ 
mately 20 mo. In all, the observations were made on the experimental herds 
over a period of 2 yr. 

“In general the feeding of irradiated yeast was found to have no significant 
effect upon the resistance of the udder to the invasion of mastitis streptococci. 
Depending upon the index of infection used, from 10 to 13 percent more of the 
infected yeast-fed cows showed an Improvement than was found in the case of 
the Infected cows not fed yeast. No prophylactic effect was found by the addi¬ 
tion of irradiated yeast to the diet of mastitis-free cows.” 

Black disease of sheep: A new vaccine, W. D. Shew (Jour, Dept. Agr, 
Victoria, 35 (1937), No. 1, pp. 21-24, figs. 6), —Reporting upon black disease or 
infectious necrotic hepatitis, studies of which by Turner (E. S. R., 64, p. 773) and 
by Oxer in Tasmania (E. S. R., 67, p. 73) have been noted, the value of a new 
type of vaccine administered in a single dose, the manufacture of which is based 
largely on the method originated by Turner, is pointed out. 

Observations and researches on hog-cholera in Brazil, A. Braga (Rev, 
Dept, Nac. Prod, Anim, [Brazil], 3 (1986), No. 1-6, pp. 17-97, figs. 23; Eng, abs. 
pp. 60-64y Fr. abs, pp. 64-68), —The work reported is considered to have proved 
the existence of hog cholera in Brazil, since in cross-immunity tei^ts both the 
native virus and the introduced ones produced typical hog cholera. While hith¬ 
erto hog cholera has manifested generally but little virulence in Brazil, it is 
advised that sanitary authorities take prompt action in combating it. 

Porcine trypanosomiasis in the Gold Coast, J. L. Stewart (Roy. 8oc. Trop. 
Med. and Hyg. Trans., SO (1936), No. 3, pp. SIS, 314)- —^A description is given of 
three clinical types of Trypanosoma Infection of swine in the Gold Coast found 
due to T. brucei, T. congolense, and T. simiae. 

Supplementary note to article on equine encephalomyelitis, H. Marsh 
(Jour. Amer. Vet. Med. Assoc., 91 (1937), No. 3, pp. 330, SSI). —In this supplemen¬ 
tary note (E. S. R., 77, p. 702), it is pointed out that the close parallel between 
the disease known in South Africa as staggers or malziekte and described by 
Theiler (E. S. R., 41, p. 873) as acute liver atrophy and that which occurred in 
the Western States in the fall of 1936 following the outbreak of encephalo¬ 
myelitis helps to confirm the view that the condition was not a phase of encephalo¬ 
myelitis, and that the administration of serum may have been a factor in produc¬ 
ing the later losses in areas where the horses had been exposed to the virus of 
equine encephalomyelitis. 

Slow lactose-fermenting bacteria pathogenic for young chicks, K. H. 
Lewis and E. R. Hitchner (Jour. Infect. Diseases, 59 (1936), No. 3, pp. 225^ 
235) • —^A deserlption is given of the characteristics of three identical strains of 
bacteria belonging to the colon-typhoid group that were isolated from diseased 
chicks. “Morphologically and culturally these bacteria exhibit the general 
characteristics of the group. Physiologically they exhibit a combination of 
properties which is not identical with that possessed by any known species 
of the group and which seems to place them in an intermediate position be¬ 
tween the colon-aerogenes and paratyphoid subgroups. The organisms are 
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characterized by their Blow utilization of lactose, in that detectable amounts 
of acid and gas are formed only after 2 to 5 days of incubation. By aging the 
cultures In lactose broth they acquire the property of fermenting lactose with 
the formation of acid and gas in loss than 24 hr. Once this character has 
been acquired, it is maintained even when the cultures are grown in a lactose- 
free medium for a period of 4 mo. A marked tolerance toward brilliant green 
is exhibited by the organisms. Concentrations of the dye which completely 
inhibit the growth of laboratory strains of JBischerichia] coU show almost no 
inhibitory effect upon the slow lactose-fermenting strains. Agglutination and 
absorption-agglutination tests indicate tliat the organisms are antigenically 
distinct from the members of the colon-typhoid group included in this study. 
The slow lactose fermenting bacteria are pathogenic for chicks and guinea 
pigs.” 

Transmission of fowl leukosis, E. P. Johnson {Poultry ScL, 16 (1937), No, 
4, pp. 235-260, figs, 2). —Experiments at the Virginia Experiment Station here 
reported have led to the conclusion that the chicken mite is capable of trans¬ 
mitting the leucosis agent from an affected bird to well birds under conditions 
similar to those occurring in nature. Vaccination experiments have shown that 
the leucosis agent may be transferred mechanically from a leucotic bird to 
several well birds in a flock by the common procedure of vaccination to pre¬ 
vent chicken pox in fowls. The data obtained emphasize the need for further 
investigations. 

Studie.s on fowl paralysis.—IT, Transmission experiments, E. Jungherr 
([Connecticut] Storrs Sta. Bui. 218 (1037), pp. Jfi, figs. 26). —In continuation 
of the studies on fowl paralysis (E. S. R., 73, p. 109), transmission exi)erl- 
ments, 8 in number, are reported upon. 

Autopsy records of the past G yr. are said to have indicated that fowl 
paralysis and lympliomatous tumors are the prevailing neoplastic diseases of 
young adult birds in Connecticut. “Out of 7 transmission trials with ma¬ 
terials from epidemiologically typical eases of fowl paralysis, 6 transmissible 
strains were established, 4 of which were carried through repeated passages. 
Including all failures and recovered birds among the ‘no takes’, the injection 
of 128 chicks resulted in 38.2 percent takes, in contrast with a spontaneous 
incidence of neoplastic diseases of 1,4 percent among 144 controls. 

“Three pathologically typical strains of small-cell neurolymphomatosis pro¬ 
duced either small- or large-cell lymphomatosis or neurolYinx)homatosis; one of 
them also produced giant cell endothelioma. A strain of large-cell lymphomato¬ 
sis accompanied by small-cell subleukemia produced all of the above lympho- 
matous forms. One complex strain of lymphomatosis and Rous sarcomalike 
tumor from the same bird dissociated into the corresi30iuUng morphologically 
and etiologically distinct entities. Although the strains differed somewhat in 
morphologic range and virulence, evidence of etiologic differentiation between 
small-cell neurolymphomatosis and large-cell lymphomatosis could not be ob¬ 
tained. The term lymphomatosis should be used, therefore, without cellular 
qualifleation for transmissible lymphomatous alterations in the fowl. The 
concept of lymphocytoma as a pathologic entity in the fowl appears untenable 
and should be replaced by the restrictive term of hepatolymphomatosis for 
nontransmissible lymphomatous affection of the liver (‘big liver disease’) un¬ 
til its position is clarified. No evidence was obtained for an etiologic relation¬ 
ship of lymphomatosis to typical erythro- or myeloid-leucosis in these studies. 

“The transmissible factor of lymphomatosis was found to occur in the ab¬ 
sence of cultivable organisms, and to withstand desiccation for periods up to 
82 days. It was considered to be in the nature of an ultramicroscopic agent. 
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further work (B. S. R., 77, p. 248), 116 cows In 4 dairy herds were used, 51 being 
fed irradiated yeast in the grain mixture. In 3 herds 9 oz. per day per cow and 
in 1 herd 4.6 oz. per day per cow were fed. 

“Prior to the beginning of the feeding of the yeast weekly quarter samples 
from all cows were subject to laboratory examination over a 4-mo. period to 
determine the amount of mastitis infection present. Examinations were made 
for presence of mastitis streptococci, number of leucocytes per cubic centimeter, 
reaction to bromothymol blue, and physical appearance of the milk. Subsequent 
to the initiation of the yeast feeding, similar samples were secured for approxi¬ 
mately 20 mo. In all, the observations were made on the experimental herds 
over a period of 2 yr. 

“In general the feeding of irradiated yeast was found to have no significant 
effect upon the resistance of the udder to the invasion of mastitis streptococci. 
Depending upon the index of infection used, from 10 to 13 percent more of the 
infected yeast-fed cows showed an Improvement than was found in the case of 
the infected cows not fed yeast. No prophylactic effect was found by the addi¬ 
tion of irradiated yeast to the diet of mastitis-free cows.“ 

Black disease of sheep: A new vaccine, W. D. Shew {Jour, Dept. Agr. 
Victoria, 35 {1937), No. 1, pp. 21-24f figs. 6), —Reporting upon black disease or 
infectious necrotic hepatitis, studies of which by Turner (E. S. R., 64, p. 773) and 
by Oxer in Tasmania (B, S. R., 67, p. 73) have been noted, the value of a new 
type of vaccine administered in a single dose, the manufacture of which is based 
largely on the method originated by Turner, is pointed out. 

Observations and researches on hog-cholera in Brazil, A. Braga {Rev. 
Dept. Nac. Prod. Anim. [Brazil], S (1936), No. 1-6, pp. 17-97, figs. 23; Eng. ahs. 
pp. 60-6Jh Fr. ahs. pp. 6^-68). —The work reported is considered to have proved 
the existence of hog cholera In Brazil, since in cross-immunity te^ both the 
native virus and the introduced ones produced typical hog cholera. While hith¬ 
erto hog cholera has manifested generally but little virulence in Brazil, it is 
advised that sanitary authorities take prompt action in combating it. 

Porcine trypanosomiasis in the Gold Coast, J. L. Stewart {Roy. 8oc. Trop. 
Med. and Hyg. Trans., 30 (1936), No. 3, pp. 313, SU). —^A description is given of 
three clinical types of Trypanosoma infection of swine in the Gold Coast found 
due to T, hrucei, T. congolen^e, and T. simiae. 

Supplementary note to article on equine encephalomyelitis, H. Marsh 
(Jour. Amer. Vet. Med. Assoc., 91 (1937), No. 3, pp. 330, SSI). —In this supplemen¬ 
tary note (E. S. R., 77, p. 702), it is pointed out that the close parallel between 
the disease known in South Africa as staggers or raalziekte and described by 
Theiler (El. S. R., 41, p. 873) as acute liver atrophy and that which occurred in 
the Western States in the fall of 1936 following the outbreak of encephalo¬ 
myelitis helps to confirm the view that the condition was not a phase of encephalo¬ 
myelitis, and that the administration of serum may have been a factor in produc¬ 
ing the later losses in areas where the horses had been exposed to the virus of 
equine encephalomyelitis. 

Slow lactose-fermenting bacteria pathogenic for young chicks, K. H. 
Lewis and B. R. Hitghneb {Jour. Infect. Diseases, 59 (1936), No. 3, pp. 225-- 
235). —^A deflicription is given of the characteristics of three identical strains of 
bacteria belonging to the colon-typhoid group that were Isolated from diseased 
chicks. “Morphologically and culturally these bacteria exhibit the general 
characteristics of the group. Physiologically they exhibit a combination of 
properties which is not identical with that possessed by any known species 
of the iproup and which seems to place them in an Intermediate position be¬ 
tween the colon-aerogenes and paratyphoid subgroups. The organisms are 
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characterized by their slow utilization of lactose, in that detectable amounts 
of acid and gas are formed only after 2 to 5 days of incubation. By aging the 
cultures in lactose broth they acquire the property of fermenting lactose with 
the formation of acid and gas In loss than 24 hr. Once this character has 
been acquired, it is maintained even when the cultures are grown in a lactose- 
free medium for a period of 4 mo. A marked tolerance toward brilliant green 
is exhibited by the organisms. Concentrations of the dye which completely 
Inhibit the growth of laboratory strains of E[8cherichia] coli show almost no 
inhibitory effect upon the slow lactose-fermenting strains. Agglutination and 
absorption-agglutination tests indicate tliat the organisms are antigenically 
distinct from the members of the colon-typhoid group included in this study. 
The slow lactose fermenting bacteria are pathogenic for chicks and guinea 
pigs.” 

Transmission of fowl leukosis, E. P. Johnson {Poultry Scl., 16 (1987), No, 

pp. 250-260, figs. 2). —Experiments at the Virginia Experiment Station here 
reported have led to the conclusion that the chicken mite is capable of trans¬ 
mitting the leucosis agent from an affected bird to well birds under conditions 
similar to those occurring in nature. Vaccination experiments have shown that 
the leucosis agent may be transferred mechanically from a leucotic bird to 
several well birds in a flock by the common procedure of vaccination to pre¬ 
vent chicken pox in fowls. The data obtained emphasize the need for further 
investigations. 

Studies on fowl paralysis.—11, Transmission experiments, E. Jungiierr 
{[Connecticut] Storrs Sta, Bui, 21S {1937), pp, Jft, figs. 26), —In continuation 
of the studies on fowl paralysis (E. S. R., 73, p. 109), transmission exi)erl- 
ments, 8 in number, are reported upon. 

Autopsy records of the past 6 yr. are said to have indicated that fowl 
paralysis and lymphoinatons tumors are the prevailing neoplastic diseases of 
young adult birds in Connecticut “Out of 7 transmission trials with ma¬ 
terials from epidemiologically typical cases of fowl paralysis, 6 transmissible 
strains were established, 4 of which were carried through repeated passages. 
Including all failures and recovered birds among the ‘no takes’, the injection 
of 128 chicks resulted in 38,2 percent takes, in contrast with a spontaneous 
incidence of neoplastic diseases of 1.4 percent among 144 controls. 

“Three pathologically typical strains of small-cell iieiirolymphomatosis pro¬ 
duced either small- or large-cell lymphomatosis or neurolyiuphomatosis; one of 
them also produced giant cell endothelioma. A strain of large-cell lymphomato¬ 
sis accompanied by small cell subleukemia produced all of the above lympho- 
matous forms. One complex strain of lymphomatosis and Rous sarcomalike 
tumor from the same bird dissociated into the corresponding morphologically 
and etiologically distinct entities. Although the strains differed somewhat in 
morphologic range and virulence, evidence of etiologic differentiation between 
small-cell neurolyiuphomatosis and large-cell lymphomatosis could not be ob¬ 
tained. The term lymphomatosis should be used, tlierefore, without cellular 
qualiflcation for transmissible lymphomatous alterations in the fowl. The 
concept of lymphocytoma as a pathologic entity in the fowl appears untenable 
and should be replaced by the restrictive term of hepatolymphoniatosis for 
nontransmissible lymphomatous affection of the liver (‘big liver disease*) un¬ 
til its position is clarified. No evidence was obtained for an etiologic re^tion- 
ship of lymphomatosis to typical erythro- or myeloid-leucosis in these studies. 

“The transmissible factor of lymphomatosis was found to occur in the ab¬ 
sence of cultivable organisms, and to withstand desiccation for periods up to 
82 days. It was considered to be in the nature of an ultramlcroscopic agent. 
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It was shown to be present in the blood, bone marrow, nerve, and, by Indirect 
methods, in the affected iris. Fresh feces and feces dried for a period of not 
more than 7 days contained the principle occasionally. Natural transmission 
through this agent must be considered as being within the realm of pos¬ 
sibility.’’ 

A list is given of 88 references to the literature. 

Shigella nasalis sp. nov., a secondary invader of the nasal passages of 
chickens, L. E. Erwin, J. P. Deilaplane, and H. 0. Stuart (Jour, Amer. Vet, 
Med, Assoc., 91 (1957), No, S, pp, S17-S22, fig, i).—During the course of studies 
of upper respiratory infections of fowls at the Rhode Island Experiment Sta¬ 
tion a Gram-negative rod was isolated. Preliminary observations have Indicated 
that it is a secondary invader, capable of bringing about the coagulation 
of nasal exudates produced by certain other inciting agents. 

A shipment of birds from the Middle West, first observed upon receipt in 
October 1935 and found to be affected with an upper respiratory disease char¬ 
acterized by a profuse purulent nasal exudate associated with a distinct bulging 
and swelling of the nasal chambers, was the source. The eyes showed an ex¬ 
cessive lacrlmation which had dried on the eyelids and which, combined with 
the swellings, tended to glue them shut. The character of the exudate in the 
nasal chambers was that of a coagulated purulent material. A nonmotile bacil¬ 
lus, specifically characterized as S. nasaJis n. sp., was Isolated in pure culture 
from the bulged swellings. This organism alone failed to incite a coryza of 
the nasal passages, but when combined with Eemophilua. gallinarum the nasal 
exudate was of a coagulated purulent nature. Both the exudate and pure 
cultures of the organism when inoculated in the cloaca incited a reaction simu¬ 
lating in many respects that induced by laryngotracheitis virus. In both in¬ 
stances there was an extension of the infection through the cloaca, in some 
cases causing i)eritonitis and death. 

Avian tuberculosis, G. S. Harshfield, L. M. Roderick, and M. C. Hawn 
(Jour. Amer. Vet, Med, Assoc., 91 (19S7), No. 3, pp. 323-329). —Data on certain 
additional features of avian tuberculosis, which supplement the work at the 
North Dakota Experiment Station (B. S. R., 73, p. 396), are presented. 

In an examination either by tuberculin tests of or cultures from 1,411 chicks 
hatched from eggs laid by tuberculous hens, no infection was detected. The 
authors consider it extremely doubtful if egg transmission of tuberculosis to 
the chick is a factor in the dissemination of the disease. In the examination 
of 246 crows from Cass County, gross lesions of tuberculosis were found in 
8, 6 of which were of the avian type. The lesions, usually limited to a few 
nodules, did not have the disseminated generalized character found in domesti¬ 
cated fowls. In the examination and typing of 19 cases of suspected tuberculosis 
in sheep found in supervised slaughtering establishments all but 1 were of 
the avian type. 

Virus diseases of chickens, J. R. Beach (North Amer, Vet, 18 (1937), No. 
3, pp. 28-37), —This review, presented at the Sixth World’s Poultry Congress, 
held at Berlin and Leipzig in 1936 (E. S. B., 77, p. 703), is accompanied by a list 
of 55 references to the literature. 

Control o# northern fowl mite, J. A. Davidson and B. Hutson (Michigan 
8ia. Quart. Bui., 20 (1937), No. 1, pp, 20-23).—Liponyssus silviarum, which made 
its first appearance in the station pullet fiock in January 1936, was found to be 
effectively controlled by three applications of 40-percent nicotine sulfate to 
the pefches at 3-day intervals, as practiced in combating lice. Sulfur generously 
ap^led to the individual bird was an effective control where it was impossible 
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to use nicotine sulfate on the perches. It is pointed out that the treat¬ 
ment of all birds is necessary for satisfactory control. 

A note on the occurrence of a trematode of the genus Clinostomuin 
in a chicken, E. W. Pbicb (North Amer. Vet., 18 (1937), No, 4, pp, 3S-36, fig. 1 ),— 
Collection of the trematode parasite C. uttenuatum Cort from the mucosa of 
the trachea of a fowl in Nebraska is reported. Notes are given on the life 
history and source of infection of this fluke, which, so far as is known, is 
not of any economic importance as a parasite of domestic fowl. 

On the coccidia of birds of prey, W. L. Yakimofp and S. N. Matschulskt 
(Jour. Roy. Micros. 8oc., 56 (1936), No. 4, pp. 372-^315, pi. i).-~The coccidid 
Caryospora henryi (Yak. & Matik.) (C. tremula (Allen)) w^as found to infest 
falcons, kites, and eagle owls kept in the Zoological Gardens of Leningrad. 

Diseases of fur animals, J. E. Shiixinoer ( JJ . S . Dept. Ayr., Farmers' BuL 
1777 (1937), pp. 11-^22, figs. 7). —^TliLs practical account deals with sanitation, 
infectious diseases, internal parasites causing disease, external parasites, nutri¬ 
tional disturbances, injuries and wounds, and destructive vices of fur animals. 

The occurrence of disease among muskrats (Ondatra zibethica) in 
Great Britain during 19^4, T. Warwick (Jour. Anim. Ecol., 6 (1937), No. 1, 
pp. 112-114). —Of 412 muskrats examined in Shropshire from August 1933 to 
September 1934, 1 had a diseased liver due to roundworms and the others a 
lung disease caused in one case by a hemolytic Streptococcus. 

AGRICULTURAL ENGINEERING 

Agricultural engineering: A selected bibliography, compilod by D. W. 
Ghaf (U, S. Dept. Agr., Bur. Ayr. Engin., 1937, pp. 57J).—This mimeographed 
bibliography lists principally publications of the L. S. Department of Agricul¬ 
ture, the State agricultural exporiment .stations, and the Slate extension services 
from their beginning through 1935. 

[Agricultural engineering investigations by the Arizona Station] (Arizona 
Sta. Rpt. 1936, pp. 19-28, fig. 1). —Progress results are briefly presented of 
investigations on precipitation on the drainage area of the Santa Cruz River 
above Rillito, Ariz., relation of stream run-off to rainfall, flood danger on the 
bottomland, ground water, adjudication of water rights within the Santa Cruz 
Basin, preferential water rights, valley terraces and their relation to ground- 
water supplies, refinancing of defaulting irrigation and drainage districts, and 
adobe structures. 

[Agricultural engineering investigations by the New Hampshire !£tation], 
W. T. Ackerman, T. B. Chawles, G. M. Foulkrod, A. E. Tepper, R. C. Durgin, 
and H. N. Colby (New Hampshire Sta. Bui. 296 (1937), pp. 17-19, 20, 21).—The 
progress results are briefly presented of investigalions on heal reiiuiJ'oments for 
brooding chicks, the use of the V-belt for the power grindstone, electric washing 
and sterilizing equipment for dairy utensils, an electric fence controller, and 
alarm systems on poultry fencing. 

Human and physical resources of Tennessee.—V, Minerals and mining, 
0. B. Allred, S. W. Atkins, and W. B. Hendrix (Tcnn. Agr. Col., Agr. Econ. and 
Rural Sooiol. Dept. Monog. 44 (1937), pp. VI-\-54-69, figs, d).—This is one of a 
series of monographs dealing wdth the principal economic, social, and civil 
aspects of Tennessee. It gives general infornialiou on the mineral and mining 
resources of the State. 

Surface water supply of the United States, 1930, parts 7, il, 14 
(U. 8. Geol. 8urvey, Water’8upply Papers 807 (1937), pp. 149, pL i; 811 (19^7), 
pp. SSI, pi. 1; 8I4 (19S7), pp. 186, pi. 1). —^These papers present the i^ults of 
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measurements of flow made on streams during the year ended September 30# 
1986, No. 807 covering the lower Mississippi River Basin, No. 811 the Paciflc 
slope basins in California, and No. 814 the Paciflc slope basins in Oregon and 
lower Columbia River Basin. 

Surface water supply of Hawaii# July 1, 1034, to Juno 30, 1036 (17. fii. 
Qeol, Survey, Water-Supply Paper 795 (1937), pp. 158).—This report presents the 
results of measurements of the flow of streams and ditches in the Territory of 
Hawaii during the year ended June 30, 1935. 

The relationship between tree-growths and stream-runoff in the Truckeo 
River Basin# Calif oriiia-Xevada, G. Hakdman (Amer, Oeophya. Union Trans., 
17 (1936), pt. 2, pp. 491-493). —^Thls is a brief summary of Nevada Experiment 
Station Bulletin 141 (E. S. R., 75, p. 205). 

The ground-water problem in Oregon (Oregon Sta. Circ. 124 (1037), pp. 20, 
figs. 8).—^This circular has been published under a cooperative agreement between 
the Oregon Experiment Station and the U. S. Geological Survey. It sum¬ 
marizes data pertinent to the subject in several major valleys in Oregon, 
including the Willamette Valley, the Dalles region, the Harney Basin, the 
Milton-Preewater district, and the Butter Creek Basin. An appendix describes 
a 6-yr. program for investigation of ground-water resources of Oregon. 

Methods of locating salt-water leaks in water wells, P. Livinosion and 
W. Lynch (U. S. Geol. Survey, Water-Supply Paper 796-A (1937), pp-4-20, 
pis. 9, figs. 5). —^This paper discusses 4 general methods of detecting salt water 
leaks that have been used in studying the problem in water supply wells. 
In the pumping method, samples taken at measured time intervals while the 
well is being pumped show by their progressive change in salinity if salt 
water is being drawn in. In the velocity method, which is suitable for use 
only in artesian wells, a current meter lowered into the well indicates the 
location of possible salt water leaks by determining the levels at which 
there are changes in the rate of uiDward movement of the water. In the 
sampler method a container lowered into the well brings up a sample from 
any depth desired for analysis of its chloride content. The electric con¬ 
ductivity method, for which special apparatus was designed, has been used 
successfully in the Winter Garden area and Kleberg County, Tex., and in 
Sarasota County, Pla. The procedure in this method was to lower a pair of 
insulated electrodes into the well and measure the resistance of the water 
between them with the Wheatstone bridge or, in waters low in chloride, to 
apply a direct current of low voltage and measure the current flowing between 
the electrodes by means of a milliammeter. The instruments showed a marked 
increase in the conductivity of the water as the electrodes passed from fresh 
to salt water in the well, leaving no doubt as to the location of the leaks. 

[Irrigation institutions and studies] (Hawaii. Planters' Rec. [Hawaii. Sugar 
Planters' Sta.}, 41 (1037), No. 3, pp, 191-108, 281-286, figs. 5).—Articles are 
presented in these pages on Comparative Irrigation Institutions in Hawaii and 
in Continental United States and Some Developments Under Them, by H. A. 
Wadsworth (pp. 191-198), and The Value of Irrigation Water as a Factor 
in Interval Control, by H. A. Wadsworth (pp. 281-286). 

Scientific irrigation iiianogeineiit, H. R. Shaw and J. A. Swkzey (Hawaii. 
Planters' Rec. [Hawaii. Sugar Planters' Sta.), 41 (1937), No. 3, pp. 199-279, 
figs. 33; also Hawaii. Sugar Planters' Sta., Ayr. and Chon. Bui. 52 (1937), pp. 
199-279, figs. 85).—This is a review of investigations on plant and water rela¬ 
tionships and a report of irrigation investigations by a private concern as 
they relate to sugar culture. A section also is contained on the administration 
of ^plantation irrigation water. 
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American Farm Bureau Federation, Institute of Irrigation Agriculture, 
Sixth Annual Conference, Corvallis, Oregon, March 30, 31, and April 1, 
1987 {[Chicago: Amer. Farm Bur. Fed., 1037}, pp. [l}+76). —The proceedings 
of this conference include special papers on Forecasting the Irrigation Water 
Supply by Snow Survey, by R. A. Work (pp. 5-0) ; Irrigation Practice as a 
Factor In Soil Erosion, by H. E. Reddick (pp. 11-19) ; A Discussion and Demon¬ 
stration of the Fundamentals of Soil and Water Relations as Applied to 
Irrigation Practice, by J. B. Brown (pp. 19-24) ; The Resettlement Program 
as it Will Affect Western Irrigation I*rojects, by W. E. Packard (pp. 27-35) ; 
Artificial Recharging of Underground Water Snppli('s, by A. T. Mitchelson 
(pp. 42-49) ; Correlation of Range Land Use With Irrigation Project Needs, 
by F. R. Carpenter (pp. 52-55) ; Power Development on Federal Reclamation 
Projects, by G. Sanford (i)p. 56-G4) ; and Factors That Determine the Feasibility 
of a Reclamation Project, by W. L. Powers (pp. 65-72). 

Results of experiments on hydraulics of drop inlets and other erosion 
control structures, L. II. Kessleb (Agr. Engirt., 18 (1937), Eo. 6, pp. 258-258, 
figs. 22). —Results of experiments conducted by the University of Wisconsin 
Engineering Bxi)eriment Station are reported. The objectives were to develop 
(1) the type of spillway design that would give the greatest discharge, (2) 
the outlet design that would safely dissipate the energy in the water before it 
was discharged from the structure, (3) standard designs of the above items that 
would demand the least amount of steel and concrete, (4) standard designs 
that could be built by unskilled labor, and (5) the preparation of hydraulic 
tables and charts for the selection of size and type of spillway structure. 

The paper describes briefly the types of structures studied and presents the 
results of the experiments in tabular and graphic form. 

Supplemental irrigation in humid areas, F. E. Staeuneb (Agr. Engin., 18 
(1937), No. 4, pp. 165-168, 170, figs. 5). —^This is a brief contribution from the 
U. S. D. A. Bureau of Agricultural Engineering in which technical information 
for practical use by engineers is reported. 

Electric power for irrigation in humid regions (C. R. E. A. Bill. [Chicago}, 
7 (1937), No. 2, pp. 23, figs. 30). —Pertinent technical information on the subject 
is brought together in form for use by engineers. An appendix gives constants 
and conversion factors, and a bibliography of selected references on irrigation 
is included. 

Institutional and other small winter treatment plants to meet unusual 
conditions, F. R. Shaw {Amer. Jour. Pub. Health, 27 (1937), No. 5, pp. 444-452, 
figs. 4 )-—^This contribution from the U. S. Public Health Service gives technical 
information on the design of small water treatment plants. 

Preservative treatment of green southern yellow-pine lumber with zinc 
chloride and zinc chloride-sodium bichromate, E. R. Botjxr (Amer. Wood- 
Preservers* Assoc. Proc., 33 (1937), pp. 262-278, figs. 3). —This investigation 
indicated that green southern yellow pine lumber can be impregnated satisfac¬ 
torily with zinc chloride-sodium dichromate or straight zinc chloride by condi¬ 
tioning with either steam or water at 260° F., subjecting it to vacuum and pres¬ 
sure, and treating with a 5-percent solution of the preservative at 165°. The 
green pine was heated somewhat more rapidly with water than with steam. 

It was also indicated that green pine can be treated satisfactorily with, zinc 
chloride in a somewhat shorter time by coiiditionlng it w ith the treating solu¬ 
tion at 260°, subjecting to vacuum and pressure, and treating with a 6-perceut 
salt solution at from 220® to 260°. A fairly satisfactory treatment with zinc 
chloride was obtained without application of vacuum following the conditioning 
period. 

26601—38-8 
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By applying a final va(*uuin it was possible to lower appreciably the moisture 
content of the treated wood. Generally, treatment reduced the moisture content 
when the initial moisture content of the green pine was high but raised it when 
the initial content was relatively low. 

Treatment of green pine had no effect upon its behavior in the kiln-drying 
operation. There was some indication that treatment would reduce deterioration 
of the pine wlien dried under adverse conditions. 

Treatment of green pine by the methods described and subsequent kiln drying 
did not affect important strength properties of the material suffieiently to 
require consideration in stress ealcuhitioiis. 

Public Roads [August and September 19;?7] {U. S. Dept. A(jr.j Public 
Uoads, tS (1937). Ans. d. pp. [2J-f[ij, figs. 19; 7, pp. [2]+12l- 
figs. 21). —These numbers of this periodical contain data on the status 
of various highway projects receiving Federal funds as of July 31 and 
August 31. 1937. No. 6 also contains articles entitled Tourist Travel in the 
United States, by L. E. Peabody and I. M. Spasoff (pp. 101-116), and Effect 
of Highway Design on Vehicle Speed and Fuel Consumption Studied in 
Oregon; and No. 7, data on the disposition of (1) State motor-fuel tax re¬ 
ceipts, (2) State motor-vehicle receipts, (3) State motor-carrier tax receipts, 
and (4) receipts from State imposts on highway users, all for the year 1930, 
and an article entitl(‘d A Study of the Passing of Vehicles on Highways, by 
J. T. Thompson (pp. 121-137). 

Construction of private driveways, D. M. Reach (U. 8. Dept. Agr.^ Misc. 
Pub. 272 (1987)t pp. [JJ-J-Jd, figs. 26). —Practical information is given. 

Bibliography on highway lighting, compiled by M. A. Wilson ( U. 8. Dept. 
Agr., Misc. Pub. 279 (1937), pp. SO). —This bibliography has been compiled from 
the catalog of the Bureau of l*ublic Roads, supijlemented to some extent by 
material from other sources. It includes references to books, periodicals, and 
publications of societies throughout 1936. 

The principles of motor fuel preparation and application, T, II, A. W. 
Nash and D. A. Howes (New York: John Wiley d Sons^ lOSoy vols. i, pp. 
XIV+538, figs. 125; 2, pp. Xiy+523, figs. 139).—This contribution is in two 
volumes. Volume 1 contains chapters on the principles of distillation; the 
production of motor fuels from petroleum by distillation; the production of 
motor fuels from petroleum by cracking; the production of motor fuels by 
the extraction of gasoline from natural gas; the refining of motor fuels; stor¬ 
age, insurance, and distribution; benzole, its production and use as a motor 
fuel; the production of motor fuels by the hydrogenation process as applied 
to mineral oils and coals; alcohol fuels; and synthetic fuels and other auxiliary 
supplies of motor spirits. Volume 2 contains chapters on analysis and exami¬ 
nation of motor fuels; sulfur in motor fuels from the automotive standpoint; 
the formation, estimation, and significance of gum in motor fuels; interuni 
combustion engines; the effect of fuel volatility characteristics on engine per¬ 
formance; knock ratings; motor fuel specifications and properties of motor 
fuels marketed in different countries; aviation fuels; and automotive Diesel 
engines and Diesel oils. 

Theory of Rubrication, M. D. Heesey (New York: John Wiley d Sons; 
London: Cho/pman d Hall, 1936, pp. XI+152, figs, 24). —This volume is based on 
a series of lectures aimed to give the scientific background of modern lubri¬ 
cation. It contains chapters on viscosity and its relation to friction, the 
classical hydrodynamic theory, dimensional theory with applications, tempera¬ 
ture rise In bearings, am! the problem of olllness. 
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Engineering analjrfiis of electric uses on the farm, E. A. White (C. R, E. A. 
News Letter [Chicago^, No. 15 (19S7), pp. 12-18, figs. S). —This analysis, the 
results of which are presented in tabular and graphic form, is based on data 
collected on 46 Ohio farms, representing the chief types of agriculture. Dairy, 
fruit, truck, poultry, dairy and poultry, and general farms were included. 

It Is concluded that different methods of selecting farms for an engineering 
analysis of electric uses may be used. It is considered important that the 
engineering method of analysis applied to electric use as developed by farmers 
promises to afford information whereby performance may be checked, efficiency 
improved, and the economic and social benefits of electric service expressed 
in units which can be universally accepted. 

One million farms electrified {G. R. E. A. News Letter [Chicago^, No. 15 
(19S7), pp. 2-4). —Statistical data are reported and analyzed, indicating that the 
number of farms in the United States served by electricity was 1,042,924 as of 
December 31, 1930. 

New principle in threshing lima bean seed, R. Baineb and J. S. Wintess 
{Agr. Engirt., 18 (1537), No. 3, pp. 205, 206, figs. Results of studies conducted 
at the California Experiment Station are briefly reported Indicating that when 
the beans were in condition for threshing a slight pressure on the pods distorted 
them sufficiently to cause them to open along the seam. When this pressure 
was released the pod separated, throwing the beans out. Mechanical equip¬ 
ment was developed embodying this principle, utilizing rubber-covered steel 
rolls. This equipment is described. 

Artificial drying of forage crops, E. D. Gordon and W. M. Hurst (U. 8 . 
Dept. Agr. Giro. 445 (1987), pp. 24, figs. 8). —In this contribution from the 
Bureau of Agricultural Engineering in cooperation with 4 other bureaus, informa¬ 
tion is given on the need for forage driers and on the details of available types. 
Tests conducted on a small apron-conveyer type and a revolving-drum type are 
briefly reported. 

The results indicate a more efficient utilization of power and heat in the 
apron-conveyor drier. This was attributed to the scheme of blowing the air 
counter current to the apron travel for the first half of the apron length. 
When the apron-conveyor drier was used to dry chopped soybean hay the 
drying proved to be very uneven and poor, the average discharge moisture con¬ 
tent being approximately 20 percent. Practically the same results were ob¬ 
tained with cowpea hay. In drying alfalfa in the rotary drier tliere appeared 
to be an increase In thermal efficiency as well as in capacity of the drier due to 
the shredding of the undried forage with a hammer mill. 

Data taken on the effect of maturity on power and fuel requirements showed 
lhat the 120-day growth Otootan soybean hay required slightly less power and 
fuel for dehydration than 80-day growth hay of the same variety. This differ¬ 
ence was not due to initial moisture content of the green material. 

The thermal capacity for evaporating moisture is affected materially when 
the forage is reduced to fine particles. The inner parts of the forage plant 
come in more direct contact with the drying gases when chopped and shredded 
than when left whole as they are in the apron-conveyor drier. 

Data were also taken on several commercial driers operating on neighboring 
plantations. The i)erformance of these driers is summarized under the head¬ 
ing of “Single-drum** and “Triple-drum.** So far as the data show, the large 
commercial driers were somewhat more efficient in the utilization of heat than 
the small experimental units. 

Information also is given on the use of artificial driers and their operation, 
on the cost of drying, and on the feeding value of artificially dried hay. Feed- 
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ing testa in which the dehydrated forage was fed to beef cattle and dairy 
animals at the Iberia (La.) Livestock Experiment Station have shown that, as 
compared with the sun-cured product, it will produce slightly greater gains in 
weight; that the cost of producing the dehydrated product is somewhat greater, 
thus making the cost of animal gain a trifle higher; that the market grade of 
the dehydrated product is generally higher; that results of chemical analyses 
of comparable grade of hay show but slight variations in favor of the artificially 
dried product. However, in a limited number of tests the carotene content of 
the artificially dried hay was considerably higher than that of the sun-cured. 

Recent developments in gross drying, G. P. Porj.iTr {Jour, Roy, 8oc, Arts, 
85 (1937)y No, HU, pp, 734-743), —The author briefly reviews experience by 
himself and others in the artificial drying of grass and hay. It is significant 
that under British conditions the production of artificially dried hay at costs 
ranging from £4 to £5 ($20 to $25 per ton) is considered a profitable practice, 
using drying equipment the first cost of which ranges from $2,500 to as high as 
$9,000, depending upon local conditions. 

Comparative efficiencies of hay storing methods, C. Y, Cannon, B. V. 
Collins, and D. L. Espe (Agr, Engin., 18 (1937)y No, 4, pp, 153,154,157, fig, 1),— 
Studies at the Iowa Experiment Station showed that hay cured in the field 
can be successfully chopped and blown into the hay mow by a hay chopper. 
Hay was stored in the mow at a faster rate with a hay chopper than with a 
grapple fork, but the cost per hour of operating the hay chopper was greater 
than the cost of the additional man and horse labor when the hay was stored 
with a grapple fork. The cost per ton of chopping and blowing hay into the 
mow was slightly more than when it was mowed away with a grapple fork. 
Hay with a high moisture content was relatively more costly to chop than hay 
with a low moisture content. Chopped hay cured somewhat browner than simi¬ 
lar uncut hay. Unless chopped hay is very dry it cannot be expected to cure in 
the mow without browning. Palatability of hay was evidently not injured by the 
chopping process, though blackening of hay, whether chopped or unchopped, 
did injure its palatability. 

Investigations on machinery used in spraying, III, IV, C. Davies and 
G. R. B. Smyth-Homewood (Jour, Southeast. Agr, Col., Wye, Kent, No. 39 (1937), 
pp. 61-72; No. 40 (1937), pp. 50-57, figs. 9), —The third report of these experi¬ 
ments (E. S. R., 76, p. 116) is entitled The Output and Range of Nozzles and 
Guns. In essence, it indicates that those factors which control nozzle output 
and range also control the output and carry of spray guns. The range is 
greater and the number of gallons ejected per minute is larger the greater the 
pump pressure, the larger the disk aperture, and the narrower the cone of 
spray. The results indicate that the spray gun is superior to all other spray 
tools for large- and medium-sized trees. 

Part 4, Nozzles, discusses variations In the details of nozzle construction 
in the field and laboratory tests. No conclusions are drawn. 

Removal of spray residue from apples, R. H. Reed (Agr. Engin., 18 (1937), 
No. 6, pp. 261—264f 267, figs. 4)* —Experiments on the effect of various washing 
solutions and types of washing machines on the amount of spray residue re¬ 
maining on w^hed apples led to the development of a suitable heating system 
to maintain the washing solution at the required temperature for the most 
effective removal of residue. The results are presented and the equipment is 
described. 

Refrigerated apple storages, C. I, Gunness (0. R. E. A, News Letter [Ohfr^ 
cago\. No. 15 (1937), pp. 19-22, figs. 5).-—In a brief contribution from the Massa¬ 
chusetts Experiment Station data are presented on the construction, operation. 
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and cost of operation of refrigerated apple storages tinder Massachnsetts 
conditions. 

Use of fill insulation in the construction of refrigerated rooms, W. M. 
Rees (Agr, Engin., 18 {19S7)t No, pp. 159, 160,165, figs. 2). —^Technical Infor¬ 
mation on the subject Is briefly summarized. 

The New Jersey two-story poultry house and bill of materials, E. R. Gross 
{New Jersey Stas. Bui. 651 (1957), pp. 24, figs. 16). —^Thls poultry house Is de¬ 
scribed and illustrated with working drawings, and bills of materials are given 
for the house with a wood floor and a concrete floor. 

Rural cooperative telephones in Tennessee, C. E. Allbed, T. L. Robinson, 
B. H. Luebkb, and S. R. Nbskaijo ( Tennessee Sta., Agr. Econ. and Rural Bociol. 
Dept. Monog. 45 (1937), pp. Ill-{-34, figs. S).—This monograph presents briefly 
the conclusions regarding rural telephones in Tennessee derived from data col¬ 
lected by personal visits to officials of functioning organizations and by the 
questionnaire and survey method. It includes an account of failures as well as 
accomplishments. 


AGRICULTTIKAL ECONOMICS 

A comparative study of the statistical methods most commonly used 
in agricultural research, B. G. Cap6 (Jour. Agr. TJniv. Puerto Rico [Col. Sta.], 
21 (1937), No. 2, pp. 201-224)- —“This paper comprises a brief and simple ex¬ 
planation of the fundamental principles underlying the use of the statistical 
methods most commonly used in agricultural research. Among the methods 
compared are Bessel’s method, the deviation from the mean method, Fisher’s 
method for the analysis of variance (including the following phases: Unre¬ 
stricted method, method of randomized blocks, method of Latin square), and 
‘Student’s’ method for paired observations. An example for the application 
of each method and new tables devised to test exclusively whether a difference 
is statistically significant or not are also presented.” 

[Investigations in agricultural economics by the Kansas Station, 1034— 
36], H. Howe, G. Montgomery, H. J. Hennet, F. L. Parsons, and J. A, Hodges 
(Kansas Sta. Bien. Rpt. 1935-36, pp. 22-27). —A brief report is given of (1) the 
relation of assessed and sales value of farm lands, 1923-33, and of such values, 
1931-33, for 2,935 properties grouped on the basis of sale price; (2) the per¬ 
centages of properties tax delinquent, 1928-32, in 31 counties, the average 
period of delinquency, etc.; (3) the effects of volume of grain business, mar¬ 
gins, side line business, etc., on profits of cooperative elevator associations; 
(4) relation of fall precipitation to wheat yields in western Kansas; (5) rela¬ 
tion of current production and anticipated production during the succeeding 
year in hard wheat States on the premiums for high protein wheat; (6) the 
increase in the community auction and interior packing systems of marketing 
livestock; (7) the effects of dry grazing seasons on the time the cattle are 
marketed; (8) the effects of supplies of apples and peaches from different 
sections on prices in Omaha and Kansas City markets; (9) the increase since 
1932 in the percentages of Kansas potatoes shipped to points east of the Mis¬ 
sissippi River; (10) the effects of size of pay rolls and consumer’s income on 
the consumption and price of butter; and (11) some relations of the poultry 
enterprise to the farm income and its distribution throughout the year. 

[Investigations in agricultural economics by the New Hampshire Station, 
1035-86] (New Hampshire Sta. Bui. 296 (1937), pp, 5, 6, 22, 25). —^Included 
are findings as to the past and present land utilization and depreciation* of 
tillage land in southern Grafton County, by H. C. Woodworth, and a table by 
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Woodworth and A. Hangas showing the average receipts and expenses on 38 
dairy farms in the Colebrook area covering the calendar year 1934. 

[Reports of Department of Agriculture and Forestry, Union of South 
Africa, 1934—35 and 1935—30], P. R. Viljoen et al, {Farming in So. 
Africa, 10 {1985), No. 117, pp, Jfil--597, figB. 9; 11 {19S6), No. 129, pp. 49S--617, 
figs, 13). —The report covering the year ended August 31, 1935 (E. S. B., 72, 
p. 707), discusses helping the farmer and rehabilitating the agricultural indus¬ 
try, the economic aspect of agriculture, boards and levies, administrative activ¬ 
ities, agricultural research, and agricultural extension and education. Reports 
of the heads of the several divisions, services, etc., are also included. 

The report covering the year ended August 31, 1936, deals with the pro¬ 
tection and strengthening of the agricultural industry, the position of the 
main branches of farming, the marketing side and marketing problems of 
agricultural production, reports of the heads of the different departments, 
services, etc. The report of the division of economics and markets includes a 
study by C. H. Spamer and B. J. van Niekerk of the costs of distribution, 
1930-34, from producer to retail dealer of maize and maize products through 
private and cooperative trade channels, and a table with discussion showing 
the functioning of the maize market during the 1934-35 and 1035-3(> seasons 
under the partial control prescribed in the Mealie Control Acts. 

Foreign Agriculture, [July-September 1937] (U. 8. Dept. Agr., Bur. Agr. 
Boon., Foreign Agr., 1 {1937), Nos. 7, pp. 315-^70, pis. 3; 8, pp. 371^422, pi. 1, 
figs. 9; 9, pp. 4^3-468, fig. 1). —Included in No. 7 are articles on Cotton Produc¬ 
tion in British East Africa, by P. K. Norris (pp. 317-340) ; Long-Range Weather 
Forecasting in Germany, by G. P. Boals (pp. 341-350) ; and The Austrian Hog 
Industry and the Market for American Lard, by H. E. Reed (pp. 351-866) ; and 
notes on Rumanian Government plans reorganization of agriculture, Portugal 
adopts corporative form of agriculture, and Cuban Government considers land 
distribution scheme. 

No. 8 Includes articles on British Imperial Preference—Its Relation to United 
States Farm Exports, by H. L, Franklin (pp. 373-392) ; and Argentine Corn, 
by P. O. Nyhus (pp. 393-418) ; and notes on British agricultural policy, Argen¬ 
tina authorizes establishment of a meat-marketing agency, Italian agricultural 
policy, and Argentina organizes wool research institute. 

No. 9 Includes articles on Farm Tenancy and Japanese Agriculture, by W. 
Ladejinsky (pp. 425-446) ; Crop Insurance in the Soviet Union, by L. Volin (pp. 
447-452) ; and The Cuban Winter Vegetable Industry (pp. 453-464) ; and notes 
on United Kingdom adopts permanent beef-cattle policy, Greece to confiscate 
surplus currant acreage, and Danube countries to continue wheat-relief measures. 

Denmark agriculture (Kdtenhavn (Copenhagen): Agr. Council, 1935, pp. 
S24+LTFI [figs. 191]). —This publication was prepared to show *‘the development 
which Danish agriculture has undergone and the contribution made by Den¬ 
mark within the field of agriculture.” Sections arc included on Division of 
the Land, and Social Conditions, by H. Jensen (pp. 19-26); The Cultivated 
Area and the Yield of the Harvest, by H. K. Olsen (pp. 27-86); The Or¬ 
ganisation of Danish Agriculture, by A. F. Knudsen (pp. 37-48) ; Cooperation 
in Danish Agriculture, by A. A. Drejer (pp. 49-58); Education, General and in 
Rural Economy, by N. Bredkjaer (pp. 59-70); The Farmer and His Home¬ 
stead—Habitations and House Culture in the Rural Districts, by K. Raunkjaer 
(pp. 71-80); Reclamation of Land, by N. Basse (pp. 145-158); Danish Agri¬ 
cultural Import and Export, by P. A. Moltesen (pp. 287-302); Agricultural 
Prices, by I. Dokken (pp. 303-316); and The Financial Results of Danish 
Agriculture, by O. H. Larsen (pp. 317-324). 
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Other sections deal with the soils, soil improvement, plant culture and im¬ 
provement, public measures for the furtherance of plant culture, animal pro¬ 
duction and breeding, the dairy and poultry industries, and agricultural re¬ 
search and experimentation. 

World cotton production and trade, A. Raizi {Internail. Inst. Agr. [Roma], 
Studies Princ. Agr. Prod. World Market, No. 1 (1030), pp. XII+4^2, pis. 16, figs. 
17). —^This is the first number of a series of studies of the principal agricultural 
products on the world market. The geography of cotton production is de¬ 
scribed by countries or regions in the humid, subhumid, and arid or semiarid 
zones and also the national aspects of cotton production. Primary marketing, 
cotton prices in relation to production, cotton price movements on the eve 
of the depression and from 192i>-30 to 1035-36, cotton policy of the Govern¬ 
ment in the United States and Egypt, cotton growers' returns and costs, ex¬ 
ports of different countries, the world cotton situation by years, 1020-30 to 
1935-36, the commercial policy of the United States as a permanent factor 
affecting the structure of tlie world cotton market, and the Agricultural Ad¬ 
justment Act as a factor in recovery from the economic crisis are discussed. 
The international aspects of the cotton industry, the imports and consumption 
of cotton by the cotton textile industries in domestic consumption, and exports 
of cotton goods, etc., by different countries are also discussed. 

Tobacco shrinkage and losses in weight in handling and storage, J. V. 
Mourow and D. Smith (U. 8 . Dept. Agr. Circ. 4^5 (1^37), pp. 77, figs. 8 ).—“The 
purpose of this circular is to analyze the factors causing shrinkage and losses 
in weight and to make a practical apidication of tlio uses of thCvSj factors in 
the statistics of tobacco held in storage. The factors of loss in weight are (1) 
losses of particles of dirt and tobacco in cleaning and packing, (2) reduction 
in moisture content and chemical changes during fermentation, and (3) loss 
due to removal of stems or midribs of the leaves.” 

Tables show for the different southern tyi)es of tobacco the average per¬ 
centages of loss in weight resulting from cleaning, handling and packing, 
sweating and drying in storage the first, second, and third years, and stemming, 
and for different cigar-leaf types the average percentages of loss resulting 
from handling and bulk sweating, sweating and spoilage in package, sweating 
and drying in storage the first, second, and third years, and stemming. A 
table of conversion factors for adjusting for losses in weight incident to 
stemming, handling, sweating, and drying is included. 

“To arrive at definite consumption figures, stocks should be converted to a 
farm-sales-weight basis—the equivalent of the weight at the time of sale by 
the grower—thereby making the figures of leaf-tobacco stocks comparable 
with figures of leaf-tobacco production. The stemmed leaf reported should 
be converted to an unstemmed basis, taking into acount the loss due to the 
removal of the stem. Then adding this to the unstemmed loaf reported, the 
total should be converted to a farm-sales-weight basis, taking into account 
the average losses in handling and shrinkage.” 

Tables show the stocks of different types of tobacco owned by dealers and 
manufacturers in the United States as reported to the Bureau of the Census 
and the Department of Agriculture and on a converted-weight basis semi¬ 
annually, 1912-16, and quarterly, 1917-36. The normal movement of tobacco 
of different typos from growers’ hands into the hands of dealers and manu¬ 
facturers is described. 

Marketing fruits and vegetables in Connecticut, with special reference 
to the Hartford, Bridgeport, and Waterbury markets, G. B. Olabke ((Con- 
neoticutTi Storrs 8ta. Bui. 217 (1987), pp. 70, figs. 14)* —^Thls is a continuation 
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of the study previously noted (E. S. R., 74, p. 660). Data for 1934 on buying 
practices of retail stores were obtained from 261 stores in Hartford, 173 in 
Bridgeport, and 318 in Waterbury. During the summer of 1935 a survey was 
made of market gardening in 56 towns in New Haven, Hartford, Fairfield, Litch¬ 
field, and Middlesex Counties. The data from the retail store survey are 
analyzed to show for the three cities the weekly purchases of stores of different 
sizes, the sources of purchases, volumes of native and other purchases of 
different fruits and vegetables during the native season, etc. Comparisons are 
made of the local and shlpped-in receipts of different products and the methods 
of transportation used for shlpped-in products. The data from the market 
garden survey are analyzed to show by counties the number of farms, acreages 
of crop land, acreages, net and total sales, and types of outlets for fruits and 
vegetables, transportation methods used, etc. The farmers* markets in Hart¬ 
ford, Bridgeport, and Waterbury are described. The Connecticut Department 
of Agriculture cooperated in the two surveys. Appendixes include the schedules 
used. 

The market for fresh fruits and vegetables in Peoria, S. W. Decker and 
J. W. Lloyd (Illinois Sta. Bui, 435 (IS37), pp. 57-112, figs. 11). —The data for 
this study were collected chiefiy in 1935, a few additional facts being obtained 
in 1936. The character of the wholesale markets of the city are described, 
with information as to carlots of different fruits and vegetables unloaded, re¬ 
ceipts by truck, and sources of fresh produce. The quality and varieties of 
fresh products carried by retail stores of different types, retail prices and mar¬ 
gins, sources of supplies, etc., are analyzed. Using data obtained in interviews 
with 1,082 families selected at random in 10 wards of the city, the use of 
fresh vegetables and fruits, home production of vegetables, home canning, 
sources of fresh vegetables, etc., are discussed. The use of fresh fruits and 
vegetables in eating establishments and potato preferences and me^^hods of 
serving are discussed, using as a basis data gathered in a survey of 15 typical 
eating establishments. The trends in methods of purchasing fruits and vege¬ 
tables in recent years are discussed. The operation of, quality of produce, prices 
obtained, etc., on the Peoria Central Market are also described. 

Some recommendations are made for improving the marketing. 

The Baltimore wholesale fruit and vegetable markets, R. F. Buruetie and 
S. H. DbVault (Maryland Sta. Bui. 409 (1937), pp. 389-444, figs. 14). —^Five 
wholesale markets in Baltimore received fresh fruits and vegetables direct from 
country shipping points. Data were obtained from actual records regarding the 
receipts of different commodities at railroad terminals and wharves and the 
total fruit and banana auction sales. Data for the Marsh and Camden markets 
are based on questionnaire records obtained from most of the operators on the 
markets and detailed records from a few representative firms. Data were also 
obtained from members of the produce trade, chain stores, and others. 

The development, organization, channels of distribution, problems, etc., of the 
different markets are analyzed and discussed. The disadvantages to whole¬ 
salers and Jobbers, large and out-of-town buyers, and retailers, the lack of 
correlation in selling hours, and the excessive delivery costs due to split condi¬ 
tions of the merkets and the ethics and problems of the dealers are also dis¬ 
cussed. Recommendations founded on the data and observations of those con¬ 
ducting the study are made as to possible methods of solving the present 
marketing problems of the city. 

Statlstkal analysis of the annual average f. o. b. prices of Pacific Coast 
canifedi Bartlett pears, 1026—27 to 1936—37, H. R. We3^.lman and M. D. 
Street (California Sta. Mimeogr. Rpt. 61 (1937), pp. 7, fig. 1).—From this 
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analysis It Is concluded that “on the average (1) an increase in total shii>ments 
of canned pears from 4,000,000 oases to 4,500,000 cases has been accompanied 
by a decrease of 18 ct. a case in the average f. o. b. price, and vice versa; (2) 
a change of 10 points in the index of nonagricnltnral income has been accom¬ 
panied by a change in the same direction of 48 ct. a case in the average f. o. b. 
price; and (3) a change of 10 points in the adjusted index of prices of competing 
canned fruits has been accompanied by a change in the same direction of 35 ct. 
a case in the average f. o. b. price.” 

The history of milk prices: An analysis of the factors affecting the 
prices of milk and milk products, R. L. Cohen (Oxford: Univ, Oxford, Agr. 
Econ, Res. Inst., 19S6, pp. XIII+205, [flgs.^ II).-—“This study is an attempt to 
show, both analytically and statistically, the factors which have determined 
the prices and supplies of milk and milk products during the pre-war i)eriod 
of Individual buying and selling, the period of war-time control, the post-war 
period of partially organized bargaining, and the period, up to the end of 
1934, when the milk marketing scheme was in operation.” 

Government measures affecting agricultural prices (Internatl, Inst. Agr. 
[Roma], Oovt. Measures Affecting Agr. "Prices, 1 (1985), Nos. 1, pp. [2]+52; 2, 
PP- [2]+53^116; S, pp. [2]-f-II7-I68; 4, pp. [2]+169--208; 2 (1986), Nos. 5, 
pp. m+52; 6, pp. [2]+53-96; 7, pp. m+97-lU; 8 pp. [2]+145--m; S (1937), 
Nos. 9, pp. [2] +32; 10, pp. [2] +88-68). —In this international quarterly summary 
of Government measures affecting the prices of cereals, meats, and dairy products, 
a summary is made of the most recent Government measures affecting prices of 
the more important agricultural commodities. The measures for each product 
are given, with citations, by countries in order of date of coming into force 
and are grouped as follows: Provisions for the internal control of home-produced 
goods. Import duties and other taxes on imported goods, quotas and import 
prohibitions, measures affecting exports, and foreign exchange provisions affect¬ 
ing trade in Agricultural goods. No. 1 summarizes the position on December 31, 
1934, and lists changes to date In Germany, France, Great Britain and Northern 
Ireland, Italy, and the Netherlands; No. 2, Belgium and Luxemburg, Canada, and 
the Irish Free State; No. 3, Australia; No. 5, Cuba, Denmark, the United 
States, Finland, and Poland; No. C, Czechoslovakia; and No. 7, French North 
Africa, Japan, Mexico, New Zealand, and Switzerland. 

No. 8 Includes notes on Canada, the Irish Free State, France, Italy, the 
United Kingdom ,and Czechoslovakia. No. 9 includes “legislation concerning 
market organization in Germany, the soil conservation program for 1937 
in the United States, the now customs tariff in France, marketing schemes In 
the United Kingdom, [and] price-fixing measures in Italy and Switzerland. 
Only the three groups—cereals, meat, and dairy products—are dealt with.” 
No. 10 Includes the “agreement of the Oslo Convention States for developing 
foreign trade; import quotas in France; details concerning the application 
of the legislation on cereals in the Irish Free State, the Netherlands, and Sweden, 
and of that on dairy products in the Netherlands, Sweden, and Switzerland; 
the new wheat prices in Italy; [and] the proposed agricultural policy of the 
United Kingdom.” 

Report of proceedings under the Agricultural Wages (Regulation) Act» 
1924 ([Gf. Brit.] Min. Agr. and Fisheries, Rpt. Proc. Agr. Wages (Regnlat.) 
Act, 1983-34j pp. 64). —^The more Important features of the working of the act 
during the year ended September 30, 1934, are reviewed, and detailed informa¬ 
tion of importance to committees fixing the minimum wages and organizations 
representing employers and workers, are described. 
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Farm leases for Illinois, H. C. M. Cask and J. Ackerman (Illhwia Sta. Oirc. 
474 (1937), pp, 43). —Four types of leases—cash, crop share-cash, livestock share, 
and manager-tenant—are described and the advantages and disadvantages of 
each indicated. A sample lease of each type except the cash lease is included. 
An analysis is made of lea.ses used in the Corn and Wheat Belts. Suggestions 
on making farm leases and discussions of the adjustment of cash rental to a 
changed price level, contributions of tenants and landlords under different 
forms of leases, and the adjustment of farm expenses between tenant and 
landlord are included. 

Demand deposits of country banks, N. J. Wall ( U. S. Dept Agr., Tech> Bui. 
575 (1937), pp. 27, figs. 7). —The relative importance of banks in places of less 
than 16,000 population as a source of agricultural credit is discussed. Using 
the 20 States having the highest average cash income from farm production, 
1924-29, an index was constructed of demand deposits. Regional index numbers 
were also constructed using 8 States representative of the cotton-growing sec¬ 
tion, 7 representative of the Corn Belt, and 8 of the mountain or range States. 
Tables and charts show the monthly Indexes, May 1923 to December 1936, 
inclusive. Demand deposits of country banks as a measure of agricultural 
purchasing power are discussed, with charts showing the relationship of indexes 
of demand deposits and farm income (1923-30), prices received by farmers 
(1923-36), and volume of rural retail sales (1929-30). Country bank deposits 
as a measure of availability of credit for farmers and the influences of type 
of farms and loans from Federally sponsored agencies on the seasonal move¬ 
ment of demand deposits are also discussed. 

Tax delinquency of forest land in Arkansas, 1032—1933, R. B. Craig 
and O. J. Hall (Arkansas Sta. Bui. 340 (1937), pp. 70, figs. 5). —“The purpose 
of the study has been to prepare and recommend practical measures for handling 
and using tax-forfeited lands in Arkansas. To accomplish this purpose, it was 
necessary to determine the location, extent, character, and status of tax-for¬ 
feited and tax-delinquent lands in representative counties; the causes of de¬ 
linquency, particularly as they relate (o forest lands; and the utility of tax- 
forfeited land for forest production.” 

Four counties—Little River, Washington, Johnson, and Lee—selected on the 
basis of forest types and extent of delinquency during the past 5 yr., were 
studied intensively, A map was prepared for each county, showing the tax 
history of every parcel of rural land in the county during the period studied. 
The general plan of sampling used to determine the tracts to be visited was 
to strip-line the county on a township basis, first vertically, then horizontally, 
to include about 50 percent of the forfeited land, about 15 percent of the de¬ 
linquent land, and from 2 to 6 percent of the non delinquent land “The data 
taken on each plat in the sample included the location (part of section, section, 
township, range); tenancy of tract and residence of owner; status of de¬ 
linquency; area in crop, pasture, idle land, abandoned land, forest, and other 
land; the forest type, stocking and character of forest growth, and the site 
index and stand per acre, if obtainable; the topography, stoniness, and erosion 
for each land use; the accessibility to market, school, and store, and the char¬ 
acter of imprewements (except in Little River County); and the assessed valua¬ 
tion and taxes as of last assessment. Where the trees in the forest or wood lot 
, averaged 8 in. or more in diameter at breast height, a 6 percent cruise was 
made to obtain the stand per acre in board feet, and the site index (i. e., the 
average height of the dominant and codominant trees at 60 yr. of age was used' 
as a measure of productivity of the site in terms of tree growth).” 
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The general conditions of the State, forest types, forest ownership, and 
trends in tax delinquency are discussed. For each county the location and 
physiography, population and industry, forests (history, ty])es and stocking, 
ownership, utilization, etc.), the extent and status of tax-distressed lands, the 
possible causal factors in delinquency (valuation and tax per acre, ownership, 
condition and management), and the utility of forfeited land for forest produc¬ 
tion are discussed. Recommendations are made as to types of surveys, revision 
of tax laws and practices, and demonstration and extension work in forestry 
needed to effect improvement in the forest land tax delinquency situation. 

The farmer and the cost of local rural government in Missouri, C. II. 
llAMMAB and G. T. Barton {Missouri 8ta. Bui. 385 (1937), pp. 90, figs. 22 ).— 
This bulletin is based chiefly on data from 11 counties in different parts of the 
State. County financial statements covering the period 1914-54, annual reports 
of the State Board of Education, and semiannual reports of the State auditor 
formed the chief sources of the data. An analysis is made of the relations be¬ 
tween the average total expenditures, 193()-:34, and population, area, total 
assessed valuation, rates of taxation, etc., and between total expenditures per 
capita and total assessed valuation per capita. The expenditures for various 
purposes are analyzed and discussed, and their relations to assessed valuations 
and populations of the counties considered. The trends of and factors affecting 
growth of expenditures are discussed. The problems of eflaciency of schools 
and of efficiency in relation to roads and salary and fee expenditures, in the 
care of the poor, and other aspects are dealt with. A section deals with govern¬ 
mental reform in relation to land use and the distribution of population. 

The possible savings that would result from the consolidation of counties is 
discussed, with the conclusion that “in total, therefore, it appears that expendi¬ 
tures for schools and roads, which constituted in lD3()-34 in tliese 11 counties 
72.9 percent of all expenditures, would be affected almost not at all by county 
consolidation; and that exixjuditures for the other 27.1 percent would be af¬ 
fected only moderately. The net effect would, therefore, almost certainly be 
limited though the total absolute savings might amount to several thousand 
dollars per annum for each consolidated unit. Attention should again be called, 
however, to the fact that these are merely governmental savings and not com¬ 
munity savings since there would unquestionably be some additional costs in 
transacting business with the government on the part of the citizens who, in 
a large county, would be living at much greater average distances from the 
county seat” 

Three procedures are suggested and discussed for reducing the differences in 
cost between the wealthier and poorer counties, namely, (1) increase in the 
responsibility of the State for costs of local government (2) resettlement to 
reduce population and increase the ratio of taxable resources to population, and 
(3) increase of taxable wealth by increasing the productiveness of the 
underlying natural resources in certain areas. 

Land nae in Mohawk area [Arizona] {Anzona Sta. Rpt. 1936, pp. 18, 19 ).— 
Brief findings in an economic analysis of the Mohawk Municipal Water CJon- 
servation District are included as to present and possible future water supplies, 
costs of water, and the ability of the district to pay taxes and indebtedness. 

Influence of tenancy on types of farming and agricultural income by soil 
types, Mnidoka irrigation project, P. A. Eke and H. F. Brown {Idaho Sta. 
Bui. 222 {1937)t pp. 29, figs. 13). —This study was made on the Minidoka irriga¬ 
tion project, located in Minidoka and Cassia Counties. The materials used 
consisted largely of annual reports gathered by the ditch riders. The acreages 
of crops and numbers of livestock on all farms for the years 1929-31 and the 
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yields, 1027-31, on all farms In a survey section selected by soil tyx>es were 
tabulated. Survey records were taken in 1032 to give rotation and yield 
records of many fields on the different soil types. 

The history of the development, markets, soil types, and importance of crops 
on the project are described. Maps show the soil types in the project and the 
distribution in 1929 of owner- and tenant-operated farms. Graphs show for 
each soil type for farms of from 25 to 55 acres and from 60 to 80 crop acres, 
tenant-operated and owner-operated, the percentages of crop acres in important 
crops. Tables are included and discussed showing the relation of tenancy to 
size of farm, kinds of crops grown, crop yields, gross value of crops, livestock 
production, and capital investment. Some of the findings were: 

Tenants tend to operate larger farms than owners, especially on the poorer 
soil and in locations near the boundaries of the project. There was a tendency 
for tenants to farm the larger farms with less intensive crops than did owners. 
Tenants’ crop yields were lower by from 2.5 to 15.6 percent on the various types 
of soils, the difference being greater on sandy soils than on heavy soils. Ten¬ 
ants* yields were considerably lower where the tenants shifted frequently. The 
average gross value per acre of all crops was $74 for owners and $66 for tenants 
on the smaller farms and $72 and $64, respectively, on the larger farms. Ten¬ 
ants kept only approximately two-thirds as much productive livestock as 
owners, had a smaller number of horses, and a smaller investment in farm 
machinery and equipment. 

Practices on Towa farms, J. A. Hopkins and W. D. Goodsell (lotva 8ta. Bui. 
360 (1937), pp. 21-52 ).—“The actual experiences of some 400 farm operators, 
as shown by questionnaires obtained from these farmers in 1934 supplemented 
by financial records kept by each farmer in 1933 and 1934, form the basis for 
this economic study of farm practices.” 

Tables are included and discussed showing the effects of selected practices 
in corn and oats production, and of hay and pasture, hog, and poultry manage¬ 
ment on production. The effect of the activity of a farm management associa¬ 
tion in bringing about the modification of farm practices is also discussed. 

Corporate-owned land in Iowa, 1937, W. G. Mubray and H. W. Bittinq 
(Iowa 8ta. Bui, 362 (1937), pp. 93-127, figs. IS ).—“To determine the amount and 
location of corporate-owned farm land and to consider the bearing of corporate 
land on tenancy and land ownership questions are the purposes of this buUetin.” 

Tables and charts show by counties and for the State as a whole (1) the 
acreages and percentages of total farm lands owned by different types of corpo¬ 
rations, January 1937; (2) the acreages owned by corporations, 1933-34, 1935, 
and 1937; and (3) the acreages acquired and sold by corporations, January 
1935 to January 1937. The reasons for existing distribution of corporate-owned 
lands, totaling in January 1937 11.2 percent of the f.irm land in the State, 
are discussed. The effects of corporate-owned lands on tenancy and the 
problems of the purchase of such lands by tenants are also discussed. 

Livestock production in Iowa as related to hay and pasture, W. W. Wilcox 
(Iowa 8ta. Bui. 361 (1937), pp. 53-92, figs. 15).—The possible effects on live¬ 
stock production in Iowa of the program to grow more grass and less grain, 
particularly oorn, are discussed on the basis of an analysis made in cooperation 
with the tJ. S. D. A. Bureau of Agricultural Economics. 

“Four findings which are fundamental to the development of a sound long¬ 
time agricultural program for the Corn Belt have grown out of this analysis. 
(1) Moderately increased acreages of soil-conserving crops may be expected to' 
have little effect on total production in the State, except over a long period 
of time, tending to maintain it at a higher level than would be possible if 
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present depletion is allowed to continue, especially on the highly erodible soila 

(2) Elasticity in the use of Iowa feeds by the different classes of livestock is 
sufficiently great to suggest that a 10 percent reduction in grain accompanied by 
a corresponding Increase in hay and pasture will not, in Itself, have any slgniii- 
oant effect on the type of livestock and livestock products produced In Iowa. 

(3) Increased acreages of hay and pasture on many present grain-selling farms 
may be exi)ected to be accompanied by increased livestock production on these 
farms. The motive for increased livestock production set up by the production 
of additional nonsalable roughages may be expected to result in more livestock 
being kept—both hogs and cattle—resulting in significantly less grain being 
shipped from these farms. (4) The feeding of a higher proportion of grain on 
the farms where it is raised will make the problem of soil conservation and the 
maintenance of an adequate volume of business even more acute on the present 
small highly erodible farms, where additional grain is now purchased, both 
within and outside the State.*' 

Land use and soil conservation practices in Lenawee County, E. B. Hill 
and IT. B. Taylob {Michigan Sta, Quart. Bui., 20 (19311), No. 1, pp. 23-28). — 
This article analyzes the data for 1)7 farms in two townships in 1936 along 
the same lines as previously noted for Mecosta County (E. S. R., 77, p. 714). 

The returns for operator’s labor and management averaged $892 per farm 
on the farms with less than 30 percent of the rotation in hay and pasture 
and $739 on those with over 30 percent. Reports of 50 of the farmers indi¬ 
cated increases from 1930 of 23 percent in acreage of legume hay and 2 
percent in wheat and decreases of 32 percent in nonlegume hay, 3 percent in 
small grains other than wheat, and 2 percent in corn. The acreage in rotation 
pasture remained about the same. The number of hens increased 15 percent, 
ewes 6, cows 2, and beef cattle 145 percent. The number of sows decreased 
25 percent Further changes from the 1935 acreages of c*rops and numbers 
of livestock were contemplated as follows: Increases, wheat 10 iKjrcent, legume 
hay 10, cows 20, hens 41, sows 16, and ewes 17 percent; decreases, nonlegume 
hay 17 percent and beef cattle a slight decrease. 

Economic studies of vegetable farming in New York.—II, Market-garden 
farms without greenhouses, Rochester area, J. L. Paschal ([Ncm? York] 
Cornell Sta. Bui. 673 (1937), pp. 36, fig. 1). —This is the second bulletin of the 
series previously noted (E. S. R., 77, p. 867). Data were obtained from 125 
farms for the year ended March 31, 1933, and from 72 farms for the year 
ended March 81, lOSA Tables are included and discussed showing the dis¬ 
tribution of capital; receipts from vegetables, fruits, and other crops, livestock, 
and miscellaneous sources; expenses; and labor income. The effects of eco¬ 
nomic conditions, acreage in farm, acreage in vegetables, amount of labor used 
and labor efficiency, crop yields, and age and schooling of operator on labor 
income are discussed. An analysis is made of the costs of marketing, showing 
the number and costs of trips to market, value of produce sold on the market 
and per load, and the cost of operating trucks. The more important business 
analysis factors for the farms studied are shown in a table. A farm-manage¬ 
ment-efficiency program based on the study includes the following: “Favorable 
size of business—(1) more than 15 acres of vegetable crops, (2) a minimum of 
capital necessary to provide 15 acres or more of vegetable crops on a good 
vegetable soil within convenient distance of an important market (usually 
$12,000 or more per farm is required in the area studied) ; good rates of pro¬ 
duction—(3) an index of vegetable crop production 25 percent or more above the 
average for the region; labor efficiency—(4) 9 acres of vegetable crops per man 
or more—(6) more than $1,600 receipts per man; efficiency in marketing—(6) 
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cost of marketing not in excess of $15 per $100 sales; [and] efficiency in the 
use of capital—(7) capital employed not in excess of 3.5 times the annual 
receipts.” 

The milksheds of New Hampshire; A study of their characteristics and 
relutionNhips, A. MacLkoo {New llamiishirv Sta. Bui. 2^.7 ( pp. U, — 

This is the first publication of this station in tlie New England milk market¬ 
ing study sponsored by the New England Research Council. It describes the 
study of characteristics and relationships of the milksheds in New Hampshire. 
Tables are included showing daily distribution (1935-36) of milk and cream 
by dealers and producer-distributors by city or town, the approximate number 
of cows on farms in each milkshed supplying local markets and other large 
markets, and the approximate number of cows by counties on farms shipping 
millf out of the State and supplying local needs. Maps are included illus¬ 
trating the differences and similarities occurring in the Claremont, Keene, and 
Laconia milksheds. 

Land utilization in New Hampshire.—I, Problems in the back highland 
areas of southern Grafton County, H. C. Woodworth, M. P. Abell, and J. C. 
Holmes (New Hampshire Sta. Bui. 298 (1937)^ pp. 70, figs. 34). —“This bulletin 
reports a land use study of an area in southern Grafton County, N. H., where 
approximately 190,000 acres of rough upland—mountains, hills, and small 
valleys—is inhabited by 280 families.” Records comprising “a brief inventory 
of the farm and livestock, acres of crops, income from sales, outside work and 
other sources, farm expenses, personal living expenses, a brief record of per¬ 
sonnel in the household, and a few items on social activity of the families” 
were obtained from 252 of the families by personal interviews. The physical 
and climatic features of the area are described. Tlie agriculture; forestry; 
use of lands for summer homes and recreational purposes; the number, condi¬ 
tion, etc., of houses; and the age, family status, years on present farm, training 
of farm operators and their income and cash living expenses are discussed. The 
problems of public finances, particularly roads and schools, are dealt with. 
Pour interrelated programs for improving the conditions in the area—realign¬ 
ment of people, reorganization of local government, developing resources, and 
relating people to resources—are suggested and discussed. 

Type-of-farming areas in Now Hampshire, H. 0. Grinnell {New Hampshire 
Sta. Giro. 53 {1937)y pp. 14, figs. 2 ).—State enterprise map was prepared show¬ 
ing the location, type, size, intensity of agriculture, etc., of 6,526 commercial 
farms in the State. Based on this map, a map was prepared dividing the 
State into the following type-of-farming areas: (1) Dairying—-(a) retail milk, 
(b) wholesale milk, (c) wholesale milk with potatoes, (d) wholesale milk with 
pulpwood, (c) wholesale milk and hens, if) wholesale milk, apples, and hens, 
and (p) wholesale milk, hens, apples, and vegetables; (2) hens, wholesale 
milk, and apples; (3) apples, wholesale milk, and hens; and (4) highland 
fanning. Nonagricultural lands are also shown. The areas are briefly de¬ 
scribed and tables included showing for each data as to population, area, num¬ 
ber of farms, use of land, number of cows, volume of eggs and potatoes pro¬ 
duced, number of fruit trees, etc. 

Types of terming and farm business studies in South Carolina, J. L. 
Fulmer {South Carolina Sta. Bui. 310 {1937), pp. [911, figs. 3P).-—The physical 
and economic factors affecting the agriculture of the State are described. 
Maps and charts are Included and discussed showing by counties the utilization 
of lands, acreages in different crops, the numbers of livestock, and the pro-’ 
duction of some livestock products. The State is divided into nine type-of- 
larming areas. The types of farms, farm enterprises, factors influencing de- 
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velopment, farm tenure, etc., for each area are described. In tho.se areas 
where farm management surveys had been made, tables are included showing 
business factors on average- and typical-sized owner-operated farms and for 
the better farms of each of these groups. 

1036 onion production costs in Michigan, K. T. Wrioht {Michigan 8ta. 
Quart, Bui,, 20 {19S7), No, 1, pp. 11-13). —This article continues the study pre¬ 
viously noted (B. S. R., 75, p. 866). Records for 1936 were obtained from 
39 growers and anaylzed as in the previous report. 

Milk-production costs in West Virginia.—II, A study of the costs in¬ 
curred by 36 farms in the Huntington and Charleston markets in 1935— 
36, L. F. Herrmann and G. A. Bowling, Virginia Sta, Bui, 281 (1937), 

pp. 27). —This is the second study of the series previously noted (E. S. R., 75, 
p. 123). It is based on data for the year beginning July 1, 1935. Of the 36 
farms studied, the milk from 15 was sold in Huntington and that from 21 
was sold in Charleston. An analysis is made of the different items entering 
into the cost of production and the factors affecting the principal items. “In 
the Huntington herds, total costs per hundredweight of 4-perceiit milk, f. o. b. 
the farm, were $2.20. Feed costs per hundredweight averaged $1.14, or 52 
percent of the total. Misoolhineous credits reduced the cost per hundredweight 
of milk to a net amount of $1.94. In the Charleston herds, total costs were 
$2.26 per hundredweight of which feed costs made up $1.32, or 58 percent. 
Miscellaneous credits reduced the net cost of production to $1.97 per hundred¬ 
weight. The average production per cow was 5,336 lb. of 4-percent milk in 
Huntington herds and 5,734 in Charleston herds. Comparison of low- and 
high-cost herds showed that high costs were due to less than average produc¬ 
tion per cow; too heavy feeding of grain that was too high in protein in rela¬ 
tion to the roughage fed; and high costs for use of buildings and for other 
items besides feed and labor. Producing ability of the cows kept, together 
with their management for high production, had so strong an influence on costs 
of production as to obscure the effect of size of herd.” 

Milk-distribution costs in West Virginia.—HI, A study of the costs in¬ 
curred by 6 7 producer-distributors in the Charleston, Huntington, and 
Parkersburg markets for a twelve-month period during 1935-36, L. F. 
Herrmann (West Virginia Sta. Bui. 282 (1937), pp. 26, fig. 1). —This is the third 
bulletin of the series previously noted (E. S. R., 75, p. SC7). Data were 
obtained from 27 Charleston, 23 Huntington, and 17 Parker.^hurg producer-dis¬ 
tributors and analyzed. 

The cost of distribution ranged from $1.14 to $5.87 per 100 lb. of milk, aver¬ 
aging $1.94. Labor averaged 93 ct. per 100 lb., truck expenses 45 ct, depre¬ 
ciation 10, repairs 2, bottles and caps S, supplies 9, taxes 1, bad debts 10, in¬ 
terest 8, and other expenses 8 ct. Producer-distributors selling an average of 
69 gal. of milk-equivalent per day bad an average co^st of $1.68, wdiile those 
selling only 21 gal. had an average cost of $2.84. With ejfficieiit use of labor, 
costs averaged $1.52; with iiielllcicnt use the cost averaged $2.63. The average 
costs increased by 16 ct. from the low-investment to the medium-investment 
group, and 77 ct. from the medium- to the high-investment group. 

Crops and Markets, [July-August 1937], {U. 8 . Dept Agr., Crops and 
Markets, U (1937), Nos. 7, pp. 129-166, figs. 2; 8, pp. 157-180, figs. 2).—Both 
numbers include the usual monthly and seasonal crop and livestock production 
and market reports. No. 8 also includes (1) tables showing average prices 
received by farmers for farm products, July 15, 1936 and 1937, by States, and 
for the United States, with comparisons with earlier years and periods, and 
(2) a table showing the hog-corn ratios on the fifteenth of each month, January 
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1927-July 1937, and a chart showing the ratio from January 1916 to July 1937. 

A graphic summary of farm machinery, facilities, roads, and expendi¬ 
tures (based largely on the census of 1930 and 1935) ♦ O. B. Bakes ((7. fif. 
Dept. Agr., Misc. Pub. 264 U9S7), pp. IJ+SS, figs. 53).—This is one of the series 
of the publication previously described (B. S. B., 77, p. 117). 

RURAL SOCIOLOGY 

Population mobility in selected areas of rural Ohio, 1928—1935, C. E. 
Lively and P. Foott (Ohio 8ta. Bui. 582 (1037), pp. 53, figs. 7) —The data of 
this bulletin were drawn from a survey of 2,554 rural households located in 10 
rural townships and in S villages. The analysis shows that in the areas sur¬ 
veyed there was a net loss of population due to migration during the i)eriod 
from 1930 to 1035 except in the northeastern, urbanized section. Households 
with the greatest mobility were those normal family households composed of 
husband and wife, with or without children, in which the head of the household 
was under middle age. Relief families had 40 percent more moves and 100 
percent more changes of occupation than nonrelief families. Adult children 
migrating from the parental home before 1929 were living at home in 1935 at 
the rate of 33 per 1,000 for males and 15 per 1,(XX) for females. They left cities 
at the rate of 93 per 1,000 who had migrated there. Females, children of 
village households, and children of relief households emigrated at rates higher 
than average. Of every 1,000 children who were 10 yr. of age or over in 1929 
and living at home 654 were still living at home in 1935. Of the latter 48 
percent of the males and 59 percent of the females were 21 yr. of age or over. 
Male heads of families were continuously employed in 82.6 percent of the cases. 
Of the others 13.7 percent were employed part of the time and 3.7 percent were 
not employed at any time. The median number of months of unemployment 
was 29.2. 

The process of occupational change consisted largely of an attempt on the 
part of wage workers to avoid unemployment and to obtain an occupational 
status of greater economic security. In order to accomplish this some shifted 
toward agriculture. Many unable to do this swelled the ranks of the unem¬ 
ployed. 

Immigration settlements and social organization in South Dakota, J. P. 
Johansen (South Dakota Sta. Bui. 313 (1937), pp. 63, figs. 8). —^Foreign groups 
in South Dakota (B. S. R,, 75, p. 872) “differ greatly in the development and 
strength of their social organization. . . • Social organization furnishes the 
channels in which the assimilation processes take place. It determines the 
extent to which the foreign group may retain its heritage and project its 
national cultural influence upon the native community. ... A comprehensive 
movement toward unity and federation is taking place. . . . Immigration organ¬ 
izations such as lodges, mutual-aid societies, colonization agencies, newspapers, 
and higher educational institutions disappear with the passing of the immigrant 
generation.” 

The history of the various immigrant settlements in the State and their 
development briefly summarized. 

Occupations of sons and daughters of Mississippi cotton farmers, D. 
Dickins (Mississippi Sta. Bui. SIS (1937), pp. 132, fig. f).— This bulletin pre¬ 
sents data collected by personal interviews in 5 counties on the general occupa¬ 
tional distribution of sons and daughters from 19 to 34 yr. of age; the relation - 
of age, education, marital status, and residence to occupation; the relation of the 
characteristics and composition of the parental family to. type of occupation; the 
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relation of socio-economic iiilluenccs to type of occupation ; farminj', nojifartniiig, 
and ijart-time farming sons and daughters; the occupational situalion of the 
handicapped, the widowed, and the di\orced sons and daughters; and the 
desirable occupational situation. The questionnaires and scliediiles used are 
appended. 

Characteristics of Arkansas rehabilitation clients, W. Wd.son an<I 
W. H. {Arkamas Sta. Bui. 3J,8 (1037), pp. figs. 8).—Of the 21,000 

applicants classitied for reliabilitatioii 17 ])ercent were rated the pro‘^pects, 
50 percent good, and 14 percent fair. Nine percent were disappro\ed for lack 
of promise and 4 i)ercent because they should ha\e b<‘en able to obtain private 
credit. Negroes constituted 20.5 percent of the rural population but only 7.t> 
percent of the rehabilitation clients. The average age of rehabilitation clients 
was 40 yr. as compared with a median of 49 for the heads of rural households 
throughout the Nation. Rohalnlitation clients were most numerous in the 
Ozark Mountain districts In which from 15 to 25 p(*rcent of the rural families 
wore included on the i)rogram. Only from 1 to 3 i)ercent of the families in the 
Delta area were granted loans. All but 4.S i)ercent of the clicaits had been on 
the regular relief rolls, but the avertige time waS slightly more than 4 mo. 
The average siz(* of rehabilitation households was 5.4 members. They contained 
nearly twice as many children but only one-third as many old peoi»le as the 
average Ani<*rican family. The birth rate in the group In 1034 was ai)out 3.5 
times the national average. Three-fourths of the rehabilitation clients lived 
on upland farms in 1932. The clients had attended school an average of 5.() yr. 
In general, rehabilitation clients were young farmers with large families who, 
during the years of drought and depression, had useil up their r(‘«ources to 
such an extent that th(‘y could no longer farm efliciently. While their incomes 
w(‘re low, they wen* not habitual dependents. They lacked food and clothing, 
but their basic iu‘cds were for livestock, farming ('quipment, and fuiubs to dis¬ 
charge existing obligations. 

A graphic summary of the relief situation in South Dakota (1930— 
1035), W. F. Kttmlien {South Dakota Sta. Bui. 310 {1937), pp. 63, figs. 52 ).— 
One of the important factors leading to maladjustments in land use within 
the State has been the relatively large number of settlers coming from eastern 
and more humid States, where the prevailing agricultural pattern is for small 
farms and intensive cropping. Until 1909 the Government’s policy of limiting 
homesteads to a quarter section unfortunately aided in establishing and perpet¬ 
uating a unit too small for an extensive farming region. 

The high prices of the World War gave an undue stimulus to crop produc¬ 
tion in the Great Plains region west of the hundredth meridian. Tlu^ war 
period happened to coincide with a favorable rainfall cycle which, in its 
effect, misled thousands of ranchers into thinking that dry-farming with 
small units could compete profitably with the intensive farming regions. This 
led to the land boom of 1019, followed by a later collapse of farm ])rices. 

During 1930 South Dakota took care of its own relief cases through local 
funds. In 1931, 1032, and the fir.vit half ()f 1033 tlie Red Cross and Reconstruc¬ 
tion Finance Corporation contributed a total of 42.5 percent towarils the total 
cost of relief, while the State contrilmted 57.5 percent. Since July 1933 Fed¬ 
eral funds have constituted the bulk of relief moneys, although the various 
counties have done surprisingly well throtighout the entire period in mainly 
taking care of their own unemployables. 

Precipitation was below normal every year during the 1930-35 period, the 
most d(‘vastating droughts occurring in 1931, 1933, and 1034. In 10:i3 and 
2r)0r)i—-38——0 
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1934 crop failure was almost complete in over two-thirds of the State. Crop 
failure in the worst divnight yenrs was much less pronounced in the south¬ 
eastern and extreme western portions of the State. In addition to a greater 
shortage of rainfall in central South Dakota, grasshopper infestation was 
most intense in that area. 

Due to the drop in agricultural prices following the agricultural expansion of 
the boom war period, the credit structure of the State became so badly dis¬ 
rupted that South Dakota’s resources were at a low ebb at the beginning of 
the current drought and depression cycle. Depleted resources were attested to 
prior to the 19v30-35 period by the mounting ratio of indebtedness to farm 
value, by wholesale bank failures, mortgage foreclosures, tax delinquencies, 
seed loans, and other indexes. 

As South Dakota is predominantly an agricultural State, agricultural dis¬ 
tress is either directly or indirectly responsible for unemployment. Due to the 
absence of other industry, in years of crop failure there is little to which 
South Dakota citizens can turn for a livelihood. 

Considering the period (1930-36) as a whole, relief distribution, with only 
a few exceptions, has followed a well-defined and consistent i)attern. Relief 
in various parts of the State has varied in intensity, in proportion to their 
marginality or siibmarginality in precipitation and crop production, in normal 
times as well as during the depression. In the intensive relief areas the 
families most subject to relief have usually been those with the least income 
and reserves. Usually the smaller incomes are due to maladjustments in 
land use, such as operating too small a sized farm, using the wrong type 
of farming for a given area, or poor farm or home management. 

The social consequences of the economic depression, W. Wovtinskt 
(Intematl. Labor Off., Qendve, Studies and Rpts., Ser. C, No. 21 (1936), pp. XI+ 
364, figs, 52). —The composition and fluctuations of the national Income in rela¬ 
tion to the depression in a number of countries selected as typical and the 
incidence of the depression on employed population, farmers, craftsmen, 
traders, public officials, savings depositors, persons of independent means, 
and capitalists are discussed. The section on farmers discusses the agricultural 
depression, agricultural income, yields and consumption of agricultural prod¬ 
ucts, labor problems, and Indebtedness. 

AGRICULTURAL AND HOME ECONOMICS EDUCATION 

Conservation in the education program, W. H. Bristow and K. M. Cook 
(U, 8. Dept. Int., Off. Ed. Bui. 4 (1937), pp. y+78).—“The purposes of this bul¬ 
letin on ‘conservation education’ are, first, to provide school officials and others 
interested with information concerning progress so far made in introducing 
conservation into the school program, and, second, to stimulate further prog¬ 
ress through a description of instructional practices which have been success¬ 
fully followed in a number of school systems.” 

Elementary and secondary education in South Dakota, 1933—1034 and 
1034—1935.—A preliminary report of the education committee (Brook¬ 
ings: 8. Dak. State Planning Bd., 1937, pp. 12]+Vnf+165, figs. 64). —This 
preliminary report was made “to give a general factual picture of our com¬ 
mon, consolidated, and independent schools as a preliminary study and analysis 
necessary for sound planning and conservation of the social and economic 
resources in the State.” Data are Included as to types of Institutions, enroll¬ 
ment, ability of communities to pay for public schools, expenditures, buildings 
and facilities, and school libraries. 
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FOODS—HUMAN NUTRITION 

Food technology, S. C. Prescott and B. E. Proctor York and London: 

McOraiv-Hill Book Co.^ 1037^ pp. IX-\-630, figs. 10). —The fundamental principles 
involved in the various methods of food manufacture and treatment are em¬ 
phasized in this volume, which is designed to serve as a basis for a broad and 
constructive treatment of the field of food technology. Food technology in the 
sense in which it is used by the authors comprises the economic application 
of the laws and processes of biology, physics, chemistry, and engineering in the 
prei)aration and preservation of food products. The book should prove of value 
to food manufacturers, nutritional directors, and those concerned with the 
official supervision and inspection of food supplies, as well as to teachers and 
students of food technology. 

Elements of foods and nutrition, M. T. Dowd and A. Dknt {\cw York: 
John Wiley <C- ^ons: T^midon: Chapman <£ Hall, 1037, pp. XlII+279, figs. [58]).— 
In this textbook on the basic scientific principles of foods and nutrition for 
high school boys and girls, the importance of forming good food and health 
habits is stressed. The subject matter is presented in a very simple form, with 
exercises, questions, and a limited number of reference readings at the end 
of each chapter. 

Experimental cookery, B. Lowe (Netv York: John Wiley & Sons; London: 
Chapman dc Hall, 1937, 2. ed., pp. Xl-\~600, figs. 7o). —In this revision of the 
volume noted previously (K. S. R., 68, p. 550), the arrangement of the subject 
matter and the laboratory outlines is not altered, but some new m.iterial and 
illustrations have been added. Di.scussions on the following subjects are the 
most important additions noted: The stereochemical forms, pyra.n and furan, of 
the sugars higher than the tetroses; the grading, stamping, and Federal inspec¬ 
tion of meat; the homogenization of milk, sugar reactions with milk proteins, 
and the composition and processing of cheese; the application of the results of 
recent research on the whipping quality of egg whites; the milling process, the 
structure of wheat, and flour terminology; and new data on cake baking. 

Facts, fads, and frauds in nutrition, II. S. Mitciikul and G. M. Cook 
{Massachusetts Sta, Bui. 342 {1937), pp. 31). —This bulletin presents in brief 
and readable form information intended to serve as a guide to the consumer in 
evaluating the merits of the claims made in food advertisement'^. The material 
presented is a summarization of information, decisions, and criticisms by recog¬ 
nized authorities concerning nutritional and therapeutic claims in food adver¬ 
tising, as well as faulty conceptions and notions regarding foods and nutrition, 
and contains quotations from publications of the American iledical Association 
and the U. S. D. A. Food and Drug Administration. Vague health claims, re¬ 
ducing regimes, laxative foods, partially digested or predigested foods, mineral 
and vitamin claims, disease cures, and false therapeutic claims for food and for 
mineral or spring water are discussed. The modern food quack lecturer is de¬ 
scribed, and many of the common food legends are answered. The ^ourcos for 
obtaining .scientific opinions on food fads and quackery are noted. 

{Nutrition studies by the Arizona Station] {Arizona Sfa. Bpf. lOSd. pp. 17, 
G3-i)S). —Results are reported on the fluorine content of chilio'j, cncuml>crs, and 
summer s(iuash; the effect of fluorine-containing diets on normal and parathy- 
1 oidectomized rats; the vitamin A content of carrots; and a State-wide survey 
of the iodine content of the water supplies. 

[Nutrition studies by the Kan.sas Station] {Kansas Sfa. Birn. Kpt. l!Ki.'~3G. 
pp. 115-118). —Included in this progress report are studit's (onducted by M. M. 
Kramer on the vitamin A content of selections of yellow corn, the vitamin C 
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contt'iit of beau sprouts, and the vitamin A and C content of the milk of dairy 
cows maintained under conditions practiced in Kansas, (lie utilization of calcium 
and phosphorus from various forms of milk and milk products, and the effect 
upon the animal body of varying the amount of vitamins in the diet. 

A study of juiciness and flavor of standing and rolled beef rib roasts, 
A. M. Chiu) and G. Estekos (Jour. Home JJcon., 29 (1937)^ No. 5, pp. 183-1S7 ).— 
In this contribution from (ho Minnesota Experinumt Station, meats ob(ained 
from experimental animals from the animal husbandry division of the station 
were allowed to ripen for 11 days at 2“ C, and the riaht cuts of the si'venth and 
eighth and the ninth and tenth ribs used for the slanding roasts and the cor¬ 
responding lefts for tlie rolled roasts. Tlie constant temperature method of 
roasting in an electrically (*oii(rolled oven at 111)° C. (800° F.) to an interior 
temperature of 58° was followcHl, and after cooking the roasts were allowed to 
reach an internal temperature of from 61° to 64° and thmi cut in halv(‘S. From 
one half samples were taken for determinations of the quantity of juice with 
the pressometer (E. S. 11., 72, p. 132), and from the other half samples were 
taken for scoring. The official record sheets of the cooperative meat investiga¬ 
tions were used for recording the weights of the raw and cooked meat, evapora¬ 
tion, drippings, and total cooking losses and the official score card for judging, 
which wa^ done by 63 persons. 

Statistical analysis of the various data obtained indicated that the “Standing 
beef rib roasts had a larger quantity of juice than the corresponding rolled 
roasts.” There was a slight tendency for (he standing roasts to have a richer 
quality of Juice. There was no consistent difference in flavor. The total losses, 
total cooking time, and the minutes required per pound were greater for rolh'd 
than for standing roasts. 

Care of meat in the household refrigerator, L. J. Peett (lomi 8)fa. Heft. JiuJ. 
215 (1937), pp. 157-188, fga. 5 ).—The object of the study was to determine the 
most desirable storage conditions for rnea( in ice and ch'ctric housdiold refriger¬ 
ators. Paired cuts of beef, pork, and lamb and corresponding portions of ham, 
bacon, sausage, dried b(*ef, ground beef and pork, and ready-to-s(*rve meats were 
stored unwrapped, wrapped in paraffin pai)er, parchment and brown papers, 
and in glass, aluminum, and enamel ware covered containers for varying lengths 
of time in an ice refrigerator at from 45° to 52° P. and in an electric refriger«n- 
tor at from 37° to 45°. Shrinkage losses were determined by weighings made 
at 24-, 48-, and 72-hr. periods, with once every 4-5 days for the ham and bacon 
samples. Samples of the steaks and chops were oven-broiled and compared for 
color, appearance, odor, and flavor, as were seasoned and unseasoned portions 
of ground beef and pork. Pairs of the roasts stored for from 24 to 120 hr. were 
oven-cooked to an internal temperature of 140° for the beef, 165° for the lamb, 
and 175° for the pork, weighed, and returned to the refrigerators. The meats 
were judged daily until signs of spoilage appeared. 

The greatest loss in weight occurred when the meat was stored uncovered 
and the least when wrapped in paraffin paper or kept in a covered container. 
Steaks and chops stored for 48 hr. in covered containers at temperatures below 
45° were juicy and had a fresh flavor. No spoilage was apparent in the cooked 
samples iintfl after 72 hr., when those wrapped in paraffin paper and stored at 
42° or below showed the least deterioration. Steaks frozen and stored in the 
freezing unit of the electric refrigerator were more palatable when covered or 
wrapped and when cooked without defrosting. 

The roasts of beef, lamb, and pork behaved similarly under correspondipg 
storage conditions, and up to 48 hr. the method of storage was immaterial. 
Unwrapped roasts and those In paraffin paper had a slightly old odor after 48 hr. 
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and the covered snmples were disagreeable in odor and slimy after 72 hr. 
Wrapp(‘d and covered roasts in the ice refrigerator tended to have a slight 
growth of surface mold. Greater shrinkage resulted when the cooked roasts 
were cooled before being returned to the refrigerator. The wrapped and covered 
cooked roasts of lamb kept satisfactorily for only 72 hr., the beef for 5 or 6 days, 
and the pork for 12 days. It is concluded that co«>ked roasts may be stored 
satisfactorily for 2 or 3 days at temperatures of 48“" or below when wrapped in 
paraffin paper or stored in perforated covered containers. For longer periods 
the m(‘at should be left unwrapped or wrapped loosely in paraffin pap(‘r and 
k(*l)t at a t('mperaturc below 45°. 

Hams ston'd unwrapped at tcanix'ralures Indow 45° were satisfactory after a 
2-wiK'k p(u-iod. For longer storage the glass container is preferrerl. Sausages 
in casings wrapped loosely in parchment paper kept well at temperatures below 
45° for at h'ast 7 to 8 days. Samples of seasoned ground sausage meat wrapped 
in parchincmt and in wax paper were the most desirable aft(‘r 48 hr. Dri(‘d beef 
was satisfactory after storage at 42° for from 3 to 4 weeks in a glass container 
or in paraffin and parchment paper. Ueady-to-.<^er^e meats were best when 
wrapped and stoi i'd not longer tlian from 24 to 48 hr. 

Physical status of two hundred and nineteen Pueblo Indian children, 
E. C. Dunham, S. D. Ain:RLE, L. Fvrqt iiar. and M. D'Amico {Ann r. Jour. Dis- 
eases Children, 53 (7.937), Ao. 3, pp. figs. 3).—The nutritional status 

of children aged from 7 to 11 yr. was judged by the amount of subcutaiu'ous fat, 
the musculature, and the color of the mucous membranes. Wa.ssermaii and 
tuberculin tests, blood counts, hemoglol)in estimations, and roeiitgenographic 
examinations of the chests and abdomens were included. The diet of the 
children was poor in quality and quantity, and their eating habits were unsuper- 
vised and irregular. 

The general nutritional condition was estimated as “good” in 17 percent, 
“fair” in 48, and “poor” in 34 percent of the children. Posture was rated as 
good in 6 percent, fair in 50, and poor in 44 percent. About 33 percent had 
enlarged ton.sil.s or adenoids and 15 i)ercent enlarged thyroid.s. Di'iital caries 
existed in 80 ]iercent and alveolar disease in 12 percent. The red blood cell 
counts were below normal in 17 percent and the hemoglobin in 13 percent. 
Tra(*homa was present in 14 percent, syphilis in 2, infections of the respiratory 
tract in 10, and of the skin in 10 percent. By comparison it was found that 
these Pueblo Indian children were shorter and lighter in weight for their age 
than either white or Navaho Indian children of the same age and sex. 

Metabolism of auestbetized rats, M. Kueirfr and F. J. S vi xonts {Sov. Expt. 
Biol, and Med. Proc., 36 {1037), X(k 3, pp. 377-339, /h/. 1 ).—In this contribution 
from the California Experiment Station at Davis experiments are reported 
which were undertaken to determine the feasibility of anesthetizing rats for 
metabolism studies as a means of reducing the variability of metabolic rate 
among different rats. 

Sodium amytal in a 1-percent susi)en.sion was used as the anesthetic and 
was administered to fasting female rats fnmi G5 to 163 g in weight by iiitra- 
peritoneal and subcutaneous injection. The respiratory exchange was deter¬ 
mined individually in closed respiration apparatus. The influence of differences 
in body size was eliminated by suitable calculations and the results for indi¬ 
vidual rats averaged for each half-hour period of the entire period of G hr. 
The intrai>eritoneal injection of the drug did not decrease the variability in 
the rate of oxygen consum])tion, and the subcutaneous injection decreased the 
variability to such an extent that average results of a given standard deviation 
of the mean could be obtained with approximately half as many anesthetized 
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rats as would be required with iioiitrented rats. It is considered doubtful, 
in view ef orlier eompluarin^c factors, whether this decrease iu variability 
justities the application of anesthesia in respiration experiments. 

The relation of glycine ami serine to {»‘ro\vth, R. H. McCoy and W. C. Rose 
{Jour, BioL Cham., Ill {VJSD, Ao. 2, pp. 581-588, fifja. -The results of a 
series of experiments on i*a(s roceivinj^ syntlietic diets containing the amino 
acid threonine but deticient in glycine and serine show that the latter amino 
acids are dispensable for growth purposes. The weight increases shown by the 
experimental animals were comparable with those of the control rats receiving 
similar rations supplemented with glycine and serine. 

Effect of carboliyilrate on certain factors in fatigue, F. W. Schultz and 
E. Blish (Amcr. Jour. IJiscafics Children, 53 {1937), Ao. 4^ pp. 1)60-974, 5)«— 

The clianges in the acid-base balance and in the sugar content of the blood 
after exercise were studied in IG children between the ages of 8 and 13 yr. 
The effects of exercise on a stationary bicycle-ergometer were observed when 
the subjects were in the fasting state and after tlie Injection of various sugars. 

An increase in fixed acid was shown by 14 subjects after If) min. of exercise 
during fasting, with the normal children generally showing a better response 
than llie asthenic children. The normal children show^ed a lower value for fixed 
acid at tliii iieak, which tends to indicate a greater improvement in oxygen 
transport and, therefore, a quicker response for the delay of fatigue. When 
sugar wais given just before exercise, the entrance of fixed acid was inhibited 
after 15 min. or at exhaustion in 6 children. Three of 4 children given sugar 
^ or 1 hr. before exei’cise showed a more rapid effect on the depression of fixed 
acid than was seen when the sugar was given simultaneously with the exercise. 
The ability to store sugar improv(‘d with exercise. Training further increased 
the efficiency of the mechanism for glycogen storage and for oxygen transport. 
Lactose and sucrose had no inhibiting effect on the rise in the level for fixed 
acid during exercise. Dextrose was the most efficient of the sugars studied 
for alleviating the accumulation of lactic acid due to exercise. Levulose failed 
to give a uniform response. 

A comparison of the antitryptic activity of egg white with its capacity 
to produce a cliaracteristic nutritional disorder, H. T. IhVRSONs (Jour. Biol, 
Chem., 116 (1936), No. 2, pp. 685-690).—In continuation of the investigation at 
the Wisconsin Experiment Station of the nutritional disorder produced under 
certain conditions by egg white (E. S. R., 75, p. 889), the author, with the 
cooperation of E. Kelly, has tested the hypothesis of Cohn and White (E. S. R., 
74, p. 437) that antitiypsin may be a factor in the etiology of the pellagra-like 
syndrome. 

Crude concmitrates of an antitrypsin, preiiared \>y the method of lialls and 
Swenson (E. ^S, R, 73, p. 153), with slight modifi<*ations, from the commercially 
fermented dried ('gg while which had been shown to be highly active in pro¬ 
ducing the iiellagra-liko h'sions in rats, showed no increase over the egg white 
in the capacity to produce the syndrome, but on the contrary permitted the 
healing of characteristic lesions when the diets coulainiug the concentrates had 
a much higher ci)ntent of antitrypsin than present in the physiologically injuri¬ 
ous diets carrying egg white. It is concluded that the syndrome cannot be 
attributable to the antitryptic content of the substance. 

The treatment of hypochromic anemia iu college women, D. Duckles, 
L. Wiuxs, and C. A. Elvehjem {Jour. Amer. Dictet. Assoc., 12 (1937), No, 6, 
pp. 537-546, figs, 4)- —Comparative studies were made at the Wisconsin Experi¬ 
ment Station to demonstrate the effectiveness of iron, with and without copper, 
in the treatment of hypochromic anemia. The subjects chosen had shown two 
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or throe siicoos.sively low hemoglobin readings and averaged 11.4 g per 100 cc 
of blood. One group received 25 mg of iron daily in the form of ferric pyro- 
phosi)hato and another group received in addition to the iron 1 mg of copper 
from copper sulfate, while the control group received no treatment. The 
N(‘wcom(U’ method was used for the hemoglobin determinations, the color of the 
cutaneous blood samides taken from the fingertip being compared wuth a care¬ 
fully standar<Uze(l disc in a Rausch and Lomb colorimeter. 

The hemoglobin values for the 40 women receiving iron and copper ranged 
from 12.09 to 13.C9 g, with an average of 13.23 g per 100 cc. Apparently no 
coijper deficiency existed, since the 35 women receiving iron alone showed about 
the same increase in hemoglobin level, with an average value of 13.15 g and a 
range of from 12.85 to 13.49 g per 100 cc. The administration of 25 mg of iron 
daily, with and without copper, was sufficient to increase the hemoghibin from 
the hypochromic anemia level to within the normal range. 

Vitamin content of foods, E. P. Daniel and II. E. Munsell ( U. S. Dept. Agr., 
Mine. Pub. 275 (1.937), pp. ITS ).—In this publication quantitative data on the 
vitamin A, R, C, D, and G content of over 225 raw foods an^ given in concise 
tabular form, together with the ascorbic acid content of about 150 foods as 
determined by one or more titration methods. The chemical nature of each 
factor is briefly summarized, and tlie international units and standards of 
reference as adopted at the 1934 Conference of the League of Nations Com¬ 
mittee on Biological Standardization are defined. Certain aspects of the human 
requirements for vitamins are discussed. An abridged table gives the vitamin 
content expressed as units per lOU g of 120 common foods. A list of references 
contains 771 citations. 

The behavior of vitamins in frozen storage fruits and vegetables [trans. 
title], K. Paech {Erniihrung, 2 (1937)y A'o. pp. 161-172 ).—In this review of 
the literature, the author summarizes the various possibilities for destruction 
of vitamin C in fruits and vegetables preserved by fiozen storage as (1) the 
breakdowui of living cells during storage in the dark such as cold storage or in 
transportation, (2) the oxidation by atmospheric oxygen with the help of en¬ 
zymes which are particularly active in brokendown cells, as in frozen and sub- 
seciuently thawed vegetables or in bruised parts of the marerial, (3) truly 
chemical oxidation by atmospheric oxygen, particularly at high temperatures, 
and in neutral or alkaline medium, such as on long cooking, and (4) oxidation 
or destruction through chemical agents which may he used in food pre>ervatioii 
such as metabisulfite. 

Fuitlicr studies coiiceniing the formation of tht‘ B-\itainiiis in the 
digestive tract of the rat, N. R. Gui.RR.VNr, R. A. DurcuEit, and R. A. Brown 
(Jour. Nulr.y IS (1931). Xn. 3. pp. 303-313).— In this (extension of earlier studies 
at the Pt'iinsylvania Experiment Station (E. S. R., 74, p. 423). the possibility 
that an ai)precinl)le amount of fat in the diet inighr affect carbohydrate tligos- 
tion and change the nature of the flora of the lower intestinal tract to a con¬ 
dition more favorable to the synthesis of vitamin R was tested by incorporating 
10 or 20 percent of hydrogenated cottonseed oil in the vitamin B complex- 
deficient diet containing .sucrose as the source of carhohydratix Except for a 
measurable decrease in the amount of food consumed and a slight increase in 
the amount of ether-insoluble fecal matter this addition was without effect. 
When starch autoclaved for 4 hr. at 15 lb. pressure served as the carbohydrate, 
there was a marked increase in growth rate, the percentage of ether-insoluble 
fecal matter w’as almost doubled, the number of fecal particles v\as trebled and 
their average weight reduced approximately one-fourth, and the reducing 
equivalent of the fecal matter was Increased sevenfold. Further autoclaving 
of the starch for 8 and 12 hr. increased these values only slightly. 
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When the crust iiiicl crumb of broad were fed as llie chu'f source of carbo¬ 
hydrate the growth responses were so great that a possible effect of the con¬ 
sumption of the feces was obscured. The supplenieiitiug value of the feces 
from animals receiving a diet containing corn Hakes was (luite defliiite, but not 
as marked as on the dextrinizod corns!arch diet. The authors (‘onclude that 
“those diets which, when fed to rats, result in relatively large percentages of 
fecal matter, having a low density and a high reducing e(piival(*nt, are condu¬ 
cive to the formation of substances in the digestive tract which arc effective in 
supplementing a vitamin B complex-deficient diet.” 

A^itamiii C studies in the rat and guinea pig, J. B. Svirbely {Jour. Biol. 
CJiem., 116 {19S6), Xo. 2, pp. 5.—In order to investigate further the role 
of the small intestines in the synthesis of vitamin O by the rat, as suggest(‘d by 
Hopkins and Slater (E. S. II., 7<), p. 134) and earlier work of the author (E. 
S. R., 76, p. 727), young rats were fed a ration of Dog (4iow mixed with various 
substances, inorganic and organic, known to interfere with the normal metabolic 
activities of the liver and intestines. At the end of the test period the rats 
w^ere killed by stunning 18-20 hr. after feeding, and various organs and tissues 
were analyzed for ascorbic acid as described in the earlier study. 

The feeding of metallic salts, some of which poison the intestinal epithelium, 
did not prevent the synthesis of vitamin C in the rat. The failure of copper 
sulfate In amounts of 25 and 50 mg a day to prevent the synthesis is thought to 
suggest that “the body has a protective mechanism which prevents the catalytic 
oxidation of vitamin C with CuSO^.” Of tlie organic compounds tested, only the 
halogenatod compounds such as bromobenzene or iodoacetic acid interfered with 
the synthesis of vitamin C. 

In a study of tlie effect of a high sodium salt diet on the production of 
scurvy in guinea pigs, animals receiving the Sherman basal vitamin C-free diet 
and the same diet to wfiiich a mixture of sodium chloride and sodium citrate had 
been added showed no differences in survival periods or seviu-ity of symptoms. 
“Vitamin C is the limiting factor in preventing scurvy and, in those animals 
which are susceptible to this deficiency disease, is necessary for tln^ utilization 
of the cortical hormone or the salt medianhsm apparently controlled by cortin.” 

The relationship of vitamin C to glucose tolerance in the guinea pig, 

A. SiGAL and C. G. King (Jour. Biol. Chem., 116 (1986), No. 2, pp. Jf89-l/92 ).— 
Guinea pigs weighing about 300 g were fed a vitamin C-free diet supplemented 
with cod-liver oil and a solution of crystalline vitamin C furnishing 2 mg of the 
vitamin a day until they had reached weights of approximately GOO g and were 
then depleted of their vitamin C reserves for 20 days, during which time glucose 
tolerance tests were made on the tenth, fifteenth, and twentieth days. Vitamin 
C was then given in doses of 10 ing daily, with glucose toh'rance tests on the 
tenth and fifteenth days. 

During tljo depletion period there was a successive rise in tlie fasting blood 
sugar level and a distinctly low’ered glucose tolerance. On readministration of 
the vitamin C the values returned to normal within 15 days. 

In discussing the data the authors note that they have not obtained com¬ 
parable results in similar studies with deficiency of tlie thormolabile factors of 
the vitamin ingroup. It is considered of possible significance that vitamin C is 
normally present in high concentration in the tissues which control glucose 
utilization. 

Some factors influencing ascorbic-acid (vitamin-C) content of apples, 

B. N. Todhxtnter (Food Res., 1 (1936), No. 5, pp. 4S0-/i/,2).—In continuation, 
of studies at the Washington Experiment Station (E. S. R., 76, p. 566), the 
author has made a further study of the influence of duration and temperature 
of storage on the vitamin C content of apples, using the Delicious and Richared 
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varioties; has ex<(Mid(*<l studies (if varietal diffcu’enees to Riehared, (iolden 
Delieions, Yellow N(‘Wtowu, and Rome ISeanty vark^ties; and lias comiiartid 
the vitamin C content of whole apples with tliat of apple llosh. Guinea i)ig 
feedin^^ tests were used throupjhout, with dye titrations as a cheek on four 
vark'ties. 

Apples of the Delicious varitdy stored for 12 mo. at 7.2° G. F.) failed to 

jjive complete protc^ction a^?iiinst scurvy wIkui fed at a lev(*l of 40 g daily, 
whensas the protective dose of the fresh apple of the same variety ha^ keen 
established by Batcheldt^r (E. S. R., 73, p. 130) as 25 mg. There was thus 
a loss of about 50 percent of the original vitamin during the storage. The 
pared apjiles contained only from one-half to three-fourths as much of the 
vitamin as the same weight of the unpared fruit. 

'riu^ results obtained by the dye-titratiem m(‘thod wore in fair agreement 
with those obtained by the animal f(‘(‘ding e^periInents on the whole apple 
but much lower on the apple tlesh. It is suggested that the difference may 
be due to the fact that the apple flesh extracts were titrated directly and 
the extracts of the w’hole aiiple after treatment with mercuric acetate and 
hydrogen sulfide. 

The alleged presence of dehydroascorbic acid in blood, A. E. Klilie and 
S. S. ZiLVA (liiochcm. Jour., 30 {1033), Ao. 3, pp. 361-363, 2).—Further 

evidcnc(‘ is given in support of the authors’ assertion that “blood with its 
erythrocytes intact is incapable of dehydrogenating ascorbic acid in vivo and 
storing it in (piantities caimble of being detected by the existing methods, and 
that there is a tendency of the animal ogranism to k(^ep the vitamin in a redu<-ed 
stage.” 

Vitamin C metaboli.sin in tlie new-born, \V. Neuweileb (Ztsrhr. 
Vitamin for sell., 6 {193'i), A'o. 1, pp. lo-SJ, /itfs. 2; Fr., Kn(f. ahs., p. 8^). —“Experi¬ 
ments on the excretion and the saturation with vitamin G were conducted 
on infants 9 to It) days old. A markc'd diffenmee was to be S(ien, according 
to wind her the (diildren had received much or little vitamin C (fed on breast 
milk or artificially). The vitamin C reiiuirements of the suckling are rela¬ 
tively high, (> ing of ascorbic acid per kilogram per day. Synth(*sis of vitamin 
G does not take place in tlie suckling. An adecpiate supply of vitamin G 
is of great importance for the suckling.” 

The vitamin C requirements of old people [trails, title], J. Gander and 
W. Niedeubkrgfji {Mnnchen. Med. Wehnschr., 83 (1036). \o. 2, pp. J386-1SS9, 
illu.s.). —Fourtc'cn institution inmates ranging in age from oG to 9.5 yr. were 
giviai 20(1 mg of Rcaloxon daily until saturation had binui reached, as shown by 
a sudden and marked increase in ascorbic acid excretion in the uriiu', tested by 
the .lezler and Ni('derberger rapid method with 12-hour collection (see p. 7). 

Although the diet of the institution was coii'-jidered gotid, great pains being 
taken to .supply jilenty of fruits and vegidabh's, the subjiu ts were all in a state 
of vitamin uiuhusaturation, for aft(u* 4 days tlnu-e was no significant increase 
in excretion. The dosage was then increas(‘d to 100 mg daily. The total dosage 
recpiired before saturation rangeii from 1,200 to 3,400 mg. These findings wore 
thought to iiidi(*ate a greater need for vitamin G by old people and a greater 
need in sickness than in health. 

In other series of saturation tests, 75 in all. of people of different ages and 
state of In^alth, the results were arrangtal according to the amount of a.scorbic 
acid reipiirc'd before saturation. All of the subjecds n^quiring le.^s than 8tK> 
mg for saturation were well, while there were only a few scattered cases 
of apparently well subjends reipiiring more. A study of the general toiidi- 
tion of the subjects led to the conclusion that if from 7(XI to 1.200 mg is 
required for saturation, disturbance in tin' living part of the teetli, especially 
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the odontobhists, is likely to l)e present. A saturation dose of from 1,200 to 
2,200 nig signifies lowered vitality and disturbances in the blood picture; from 
2,200 to 3,300 increased susceptibility to infection, loss in weight, and appetite; 
and 3,.‘)00 and over hemorrliagic diathesis and symptoms of scurvy. 

The old people studied show’od the various symptoms of those requiring a 
saturation dose of over 1,200 mg. To determine the reiiuirements for vitamin 
C subjects of varying ages w’ere given 450-mg tablets of Redoxon daily for 
from 2 to 3 weeks or until saturation and then were given small daily doses 
of from 25 to 75 mg. Observations of the daily excretion from October to 
March led to the conclusion that a daily dose of from 25 to 32 mg was suffi¬ 
cient for younger people and 50 mg for old people, wdth larger doses in infec¬ 
tion. It is pointed out that no harm can come from large doses of vitamin C. 
In most of the older subjects an increased ability to work was an outcome 
of increased consumption of vitamin C. The observations arc thought to indi¬ 
cate that vitamin C acts as a physiological and body regulating stimulant and 
to suggest that vitamin C metabolism may be an index of the state of the 
organism as a wdiole. 

V^itaiiiin C deficiency in tuberculosis [frans. titleJ, E. IIasseijbach (Deut. 
Med. Wchnschr.^ 62 (1036), No. 23, pp. 924-028, fitjs. 3 ).—The degree of vitamin 
C deficiency was noted in 34 patients with tuberculosis by determining the 
amount of ascorbic acid excreted in the urine according to Tillmans’ method 
(E. S. R., 69, p. 7) following a tolerance test of 0.1 g Redoxon injected intra¬ 
venously. Preliminary work indicated that 0.1 g of ascorbic acid injected 
intravenously reached a high point in urinary excretion in 2 hr., w’hile 0.1 g 
of ascorbic acid injected subcutaneously reached a high point in 3 hr. and 0.2 
g per os in 4 hr. after administration. The tolerance dose of 0.1 g of ascorbic 
acid, therefore, w’as given intravenously throughout the investigation. A divi¬ 
sion w'as made of the excretion curves plotted to show the milligrams percent 
of ascorbic acid excreted in 24 hr. following the tolerance test. A flat curve 
was one which reached a high point of 2.9 mg percent of excreted ascorbic 
acid, a negative middle curve reached a high point of from 3 to 4 mg percent, 
a positive middle curve from 4.1 to 5.9 mg percent, and a high curve 6 or more 
milligrams percent. A Hat curve showed definitely a vitamin C deficiency, and 
a high curve show^ed a definite saturated condition of the organism. The 
results showed that a vitamin C deficiency existed in tuberculous patients with 
high fevers and elastic fibers in their sputum. The deficiency w^as overcome 
by increased ascorbic acid intake, which also gave other beneficial therapeutic 
results. 

Prophylaxis of rickets in infants with irradiated evaporated milk, E. T. 
Davidson, K. K. MERRirr, and S. S. Chipman (Awr?\ Jfnir. Di.srasr.s Children, 
53 (1037), A>>. 7, /, pp, 1-21, fiffn. 3).—Tn continuation of previous studies (E. S. 
R., 70 n. 728), the authors determined the degree of pro!(‘Ction from rickets dur¬ 
ing the first 0 mo. of life in IS premature and 15 full term infants receiving 
irradiated evaporated milk containing approximately 135 U. S. P. units per 
quart (1:1 dilution with water). 

Ten of the premature and 9 of the full term infants received only irradiated 
evaporated n^lk from birth, while the others received some breast milk during 
the first few" weeks of life. Orange juice was given at 1 mo. of age, cereal at 
the fourth to the fifth month, and vegetables at tlu' fifth to the sixth month. 
The premature infants received iron and ammonium citrates. Sun baths w"ere 
not given. The same criteria for the pre.sence of rickets were applied as were 
used for the groups studied previou.sly. 

None of the 18 premature infants was entirely free from rickets when judged 
by roentgenograms, 6 showing slight, 9 moderate, and 3 marked rickets. Of the 
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15 full term infants 4 ^\ero free from roentgenographic signs of rickets, 1 showed 
moderate rickets, and the othca* 31 slight rickets which healed spontaneously 
by the fifth or sixth month. When the results were compared with tlir)Se of 
the previous study in which the test material was metabolized vitamin D milk 
containing 432 U. S. P. units per quart, the irradiated evaporat(‘d milk was 
shown to be considerably less etTicacious for the protection of tlie prtmuiture 
infant against rickets, due to the smaller concentration of vitamin D luiit.s 
acquired in the course of its production. 

PhospIiorii.s components in the blood of normal and rachitic infants, 
H. Bakwin, O. Bodansky, and K. Turner {Hor. Expt . Biol, and Med. Proc., 36 
(/c9.j7), No. 3, pp. 363-368). —A series of values for the phosphorus content of the 
blood, fractionated by a combination of acid and phosphatase hydrolysis, was 
determiJKvl for groups of normal and rachitic children. The acid-soluble phos- 
jdiorus of the blood, which is made up of decreases in the inorganic phosphate, 
the readily acid-hydrol 3 "zable phosphorus, and the fraction not hydrolyzable 
by bone iihosphatase, was reduced in infants witli rickets. The acid-insoluble 
X)hosphorus remained unchanged. 

TEXTILES AND CLOTHING 

A study of factors affecting the service qualities of certain textile fabrics 
(Kansas Sta. Uien. Rpt. 1635-36, pp. 118, 110). —Included in this progress report 
(E. S. 11., 73, p. 141) are studies by E. Bruner, K. Hess, and A. Latzke on the 
effect of light of different wave lengths on service qualities of unweighted and 
weighted silks and the service qualities of fabrics as affected by laundering. 

Analysis of some staple cotton materials used extensively for children’s 
clothing, O. S.MENNEU ( /trAvia Eia. Bui 350 (1937), pp. 38, ftps. 11). — The 
relationship between cost and wearing qualit.v was studied in six samples of 
nainsook varying from 11 to 50 ct. per .vard, seven of broa<lcloth from 11 to 05 
ct., and two of suiting costing 25 and 20 ct. per yard, res]M‘ctivt‘ly. by means of 
pliysic.il ti'sts, microscopic observations, and other visual ami hand tests. The 
physi(*nl characteristics studied in both the warp and the filling threads were 
thread count pea- inch, thickness of the fabric, weiglir per srpian* yard, and the 
twist, crimp, and size of the j’arn. The tensile and hursting strengtli. elonga¬ 
tion under timsion, and the tear resistance of the fabrics were determined. 
The following are some of the conclusions noted: 

Whih* the most expensive fabrics did not have the great('st tearing and 
bursting strength, they wei’e lighter in weight, thinner in texlur(\ smoother in 
finish, more ev(*n in yarn and weave, and showed more nearly halamed fabric 
ehmgatiou in the war]> and the filling. The low-j)riced fahri<‘s showed excessive 
stretching in tla‘ filling threails A relationsirp vas denmnstr.ued between 
the price of the fabric and tla^ thread count in the uarp, hut md the minihei of 
filling threads. The crimp in the \\ari) was i>ositively correlated witli higher 
warp'thread count, increa.sed strength, and (dongaiion in the fabric. The 
number of warp threads per inch decreased as tla^ aimaint of erinqi in the 
filling increased. As the number of filling threads per inch increase<l the warp 
and filling jairns showt'd more tw’isf. Begardless of the number of twMsts per 
inch, the coarsest yarns had the highest tensile strength. The breaking strength 
of the fabrics shoNved a negative correlation with the thread count in the filling, 
but no (‘orrelation wdth the thread count in the warp. 

HOME MANAGEMENT AND EQUIPMENT 

Standards for working-surface heiglits and other space units of the 
dwelling, M. Wn.soN, E. IT. Roueuts, and U. Thayeir (Oregon Sta. Bui. SJ^S 
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(1937), pp, 38, pis, 2, figs. 8; Washington Sta, Bui 345 (1937), pp, 38, pis, 2, 
figs, 8). —The purpose of this cooperative study was to obtain information for use 
in setting up standards for the dimensions of those parts of a house and its 
equipment used mainly by women. Body measurements and preferred activity 
heights of 312 Oregon and 250 Washington women were obtained by a survey 
analysis and formed the basis for the selection of the dimensions to be included 
in the study. The following measurements were studied: Optimum height of 
the kitchen sink, work tables, ironing board, and sewing table for the standing 
worker and of the kitchen planning desk, table, and ironing board for the 
seated worker, optimum height and width of the work chair and stool, maximum 
heights of shelves, knobs, hooks, closet rod, and drawer in work table, minimum 
width of work table, and minimum toe space at base of cabinet, minimum 
distance between upper and lower cabinets, maximum distance between top 
of table or desk and bottom of “ai)ron,” and maximum height of base of lower 
pane of window permitting worker to see her own yard while standing and 
seated. Posture tests were made on women washing dishes with pan in the 
bottom of the sink, and using a rotary beater, rolling pin, hand iron, and 
a dress pattern. Other data recorded include size of family and number of 
years of housekeeping experience, weight, use of eyeglasses at work, and height 
of working surfaces now used in the home. 

A shallow sink with a narrow front rim placed so that the floor is 32% in. 
above the room floor, with the counters set at 32 in., was preferred by the 
average homemaker. The optimum height for an ironing board is 32% In., a 
cutting table 35% In. for the standing worker, a kitchen planning desk 25 in., 
and a sewing table for use while seated 24 in. The work chair should be of a 
height that permits the occupant’s feet to rest on the floor, with no pressure 
under the knees. The ironing board should be adjustable for use either with a 
chair or a stool. The stool should have a footrest and both should be adjust¬ 
able as to height. The average cooperator chose a sink 3% in. higher than 
that of the onq in her own home. The authors suggest that the majority of 
cooperators would be well served by equipment planned for the average 
cooperator. 

A comparison of cooking equipment for the farm home (Kansas 8ta. Bien, 
Rpt. 1935-36, pp, 119, 120). —^This progress report (E. S. R., 73, p. 142) Includes 
studies by M. P. Taylor of the efficiencies and temperature distribution of 
heat with regard to star-shaped giant burners and in direct heated ovens. 

The utilization of heat from electric surface units by certain cooking uten¬ 
sils, L. J. Peet and L. O. MacDonald (Iowa Sta, Res. Bui. 212 (1937), pp. 57-88, 
figs. 15). —The purpose of this investigation was to determine the temperature 
distribution from 10 different types of units over the surface of a cooking 
utensil and to study the variation in the boiling time and the variations in 
typical short- and long-time cooking processes, using utensils of aluminum, 
enamelware, and copper. The kilowatt-hour consumption when boiling water 
in aluminum and enamelware teakettles and in stewpans of equal capacity was 
also determined. All utensils were of medium weight, with straight sides, flat 
bottoms, tight-fltting lids, and had an approximate capacity of 2 qt. The units 
were of the ^ncased, embedded, open and enclosed labyrinth, and reflector 
types. The following are some of the conclusions noted: 

The distribution of temperature over the surface of an electric unit is fairly 
uniform and is only slightly lower at the outer edge. For heating water and 
for cooking small potatoes and navy beans, typical short- and long-time cooking 
processes, respectively, the three types of utensils were practically equal in 
efficiency. The cooking processes when started on cold units were completed 
in the^shortest time on the Incased units, while the open units required slightly 
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longer and the enclosed labyrinth, embedded, and cone reflector units the 
longest time. When preheated units were used the incased required the least 
time, the open, embedded, and enclosed labyrinth slightly longer, and the cone 
reflector type considerably longer time. Water heated in teakettles and stew- 
pans of the same material and capacity required approximately the same tinu*. 
The materal of the pan has comparatively little effect on the cooking efficiency. 
The aluminum pan with a black-bottom flnish tended to show a slightly in¬ 
creased efficiency, but there was no significant difference between the enamel- 
ware black-bottom and natural finish pans. 

Starting baked products in cold versus preheated ovens, L. J. Pee:!' and 
B. Lowe (Iowa 8ta, Rea, Bui. 21S (1937), pp. 89-124, figs. 3 ).—The ovens of 
two gas, one kerosene, and three electric ranges were used in a comparative 
study in which plain and angel cakes, baking powder biscuits, j^east rolls, and 
cream puffs were baked in a preheated oven and started in a cold oven. Rec¬ 
ords were kept of the cooking period and fuel consumption of representative 
baking operations. All ingredients except those for cream puffs and yeast 
rolls were incubated at a constant temperature of 25°-26“ C. The procedures 
were standardized and skills acquired during preliminary tests. At least 
five Judges scored the cream puffs for appearance, cavity, and dryness, and 
the other baked products for texture, velvetiness, moistness, volume, appearance, 
and eating quality. Volume and tenderness were also determined mechanically. 
The following are some of the conclusions noted: 

The cakes baked in preheated ovens, regardless of the type of range, were 
superior to those started in cold ovens. Baking powder biscuits baked in 
preheated electric ovens were preferable, but in the gas and kerosene ovens 
the products were equally desirable regardless of the method of baking or 
the type of range. With the exception of one electric oven which heated too 
slowly, the cream puffs baked equally successfully from a cold and a pre¬ 
heated start. The differences in fuel consumption in the two methods of 
baking were considered practically negligible, as were the differences in time 
reciuircd in the gas and kerosene ranges. However, there was a saving of 
time when foods were baked In the preheated ovens of the electric range's. 

Vacuum-pressure relationships in glass canning jars, C. R. Fellj:rs, A. S. 
Levine, and W. A. Macunn (Massachusetts 8ta. Bui. 541 (1937), pp. 20, figs. 9 ).— 
The object of this bulletin is to establish the safety and efficiency of the 
“fully sealed” or Massachusetts method in the preservation of canned foods. 
Data are presented on the nature and development of internal pressures and 
vacuums in glass containers during thermal treatment, as determined by the 
method previously described (E. S. R., 76, p. 443). The results of a cooperative 
canning experiment are given in which home canners in western Massachusetts 
used more than 16,500 glass jars with new’ rubbers to pack 50 different products, 
the processing being done wdth the wire bail tightened so that all jars were 
fully sealed. 

In water-bath processing negligible pressure was developed in the partially 
sealed jars, while the fully sealed jars developed from 2 to 6 lb. pressure which 
they withstood without bursting. In pressure processing the same amount of 
pressure was developed in the partially and fully sealed jars, wdth the latter 
requiring a longer time to attain it. Practically no difference was noted in heat 
penetration into jars of water either partially or fully sealed. The temperature 
of filling, volume of headspace, and condition of seal before processing had no 
effect on the amount of vacuum formed in the jars after packing. The vacuums 
present in sealed jars were high. 

The practicability of the fully sealed method w^as demonstrated in the survey, 
since the cooperative canners reported no noticeable loss of liquid in 85.5 per- 
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cent, slight loss in 10.4, moderate loss in 2.2, and marked loss in only 0.8 per¬ 
cent, with the percentage of breakage in water-bath and pressure-cooked process¬ 
ing being about the same, namely, 1 percent. Laboratory tests confirmed these 
results by showing smaller vent losses in fully sealed jars, a fact which is of 
practical importance because loss of jar liquid results in an actual food loss, as 
well as an unattractive appearance and also increases the possibility of later 
spoilage. The fully sealed method of processing is recommended as a distinct 
improvement over the partially sealed method as formerly advocated. 

A critical study of various types of detergents and disinfectants for 
use in dishwashing, W. L. Mallmann (Amer. Jour, Puh, Health, 27 (1937), 
No. 5, pp. 464-470; abs. in Michigan Sta. Quart, Bui,, 20 (1937), No, 1, p, 62 ).— 
Bacteriologic examinations were made on samples of the glass and silverware 
in 22 restaurants before and after an educational program on methods of ob¬ 
taining clean sanitary utensils. In the first survey an average bacterial count 
of from 17,000 to 100,000 per utensil was reported for 15 restaurants and from 8 
to 8,000 for the remainder as compared with from 0 to 56 per utensil in all but 
1 restaurant reported in the second survey. 

Data are also given on the results of a study of detergents and sanitizing 
agents made on utensils used in four college-operated boarding clubs and one 
restaurant. The method described in a previous study (B. S. R., 74, p. 876) 
was followed in introducing cultures of Staphylococcus aureus and determining 
by plate count the number of organisms surviving after different times of 
exposure with three detergents and with the water in the dishw’asher at differ¬ 
ent temperatures. It is concluded that the addition of sodium hexametaphos- 
phate to detergent mixtures aids in the removal of bacteria. Wash water at 
a temperature of a least 140® F. and rinse water at not less than 170® are 
deemed most satisfactory and should be used in preference to chemical disinfec¬ 
tion. In the absence of hot water chlorine sterilizers may be used. Bacterio¬ 
logical examinations should be made routinely on glass and silverware used in 
public eating places. 


MISCELLANEOUS 

Progressive agriculture: Forty-seventh Annual Report [of Arizona 
Station], 1936, R. S. Hawkins (Arizona Sta. Rpt. 1936, pp. 94, figs. 15). —The 
exx>erimental work not previously referred to is for the most part noted else¬ 
where in this issue. 

[Biennia] Report of Kansas Station, 1035—36], L. E. Catj. bt al. (Kansas 
Sta. Bien. Rpt. 1935-36, pp. 144i fios. S). —^The experimental work not pre¬ 
viously referred to is for the most part noted elsewhere in this issue. 

Science in New Hampshire agriculture: Annual report of director of 
New Hampshire Agricultural Experiment Station for the year 1036, 
J. C. Kendall (New Hampshire Sta. Bui. 296 (1937), pp. 56).—The experimental 
work not previously referred to is for the most part noted elsewhere in this 
issue. 

Annual summary of publications (Utah Sta. Circ. 109 (1037), pp. [41 ).— 
Abstracts of Bulletins 272-277 and Circular 108 are given, with lists of reprints 
and leaflets. « 

A survey of current bibliographies on agriculture and allied subjects, 
A. Bbizi (Apergu des bibliographies courantes concemant Vagriculture et les 
sciences connexes. Roma: Intematl. Inst. Agr., 1037, pp. —This an¬ 

notated Ust, presented in both English and French, is based on material received* 
by the library of the International Institute of Agriculture. It is arranged by 
countries and Includes abstract journals as well as bibliographies and similar 
materiaL An alphabetical title index and a subject Index are appended. 



NOTES 


California University and Station.—An additional tract of 10 acres has been 
allocated to the division of subtropical horticulture on the Los Angeles campus. 
This land is being leveled, placed under irrigation, and planted for tlic purpose 
of supplementing the present collection orchard and as a teaching and research 
unit. 

The College of Agriculture has received as a gift approximately 110 acres of 
the Wolfskin ranch at Winters. This is 11 miles from its northern branch at 
Davis and in the heart of the most valuable early fruit section. The tract is 
being equipped for the experimental work in pomology and allied divisions. 

Dr. Carl L. Alsberg has been appointed to succeed H. iR Tolley, resigned, as 
director of the Giannini Foundation of Agricultural Economics in the College of 
Agriculture. 

New York State Station.—P. J. Parrott, vice director since 1028, has been 
appointed director effective on the retirement of Director U. P. Hedrick 
(E. S. R., 77, p. 578) on January 15. Dr. R. F. Suit has been appointed associate 
in research (plant pathology). 

Wisconsin University and Station.—^Edward R. Jones, associated with the 
institution since his graduation in 1905 and head of the department of agricul¬ 
tural engineering since 1918, died Octol)er 22, 1037, aged 55 years. He was a 
pioneer in farm land drainage projects and a leader in soil erosion control. 
F. W. Duffee has been appointed to succeed him. 

’ Association of Official Agricultural Chemists.—The fifty-third annual 
meeting of this association was held in Washington, D. C., November 1-3, 1937, 
with an attendance of approximately 400. The address of the president, C. C. 
McDonnell, dealt with The Insect Menace and the Role of Chemistry in Com¬ 
bating It, stating that organized investigation began about 1890, largely as a 
result of the passage of the Hatch Act. The Seventh Wiley Memorial Address 
was given by C. A. Browne under the title A Few Unsolved Problems of Agri¬ 
cultural Chemistry. In this Dr. Browne gave special attention to problems 
visualized and studied by Dr. Wiley, and stressed the need for cooperation in 
chemistry and related fields in such complex projects as those of the role of the 
trace elements which are now demanding attention. 

Officers for the ensuing year include H. R. Kraybill as president; W. S. 
Frisble as vice president; W. W. Skinner, U. kS. D. A. Bureau of Chemistry and 
Soils, secretary-treasurer; and L. B. Broughton, J. W. Sale, G. G. Frary, and 
C. C. McDonnell as the executive committee. 

Association of American Feed Control Officials, Inc.—^The twenty-ninth 
convention of this association was held in Washington, D. C., November 4 and 5, 
1937, with a registration of 125 and representatives of 29 States and the District 
of Columbia. The address of the president, L. S. Walker, entitled Some Observa¬ 
tions on Uniformity, discussed the need for greater uniformity in the reporting 
of results of control work, the application of tolerances, and the disposition 
of fees. A considerable number of new definitions were formulated and adopted. 
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The vice president of the association, G. H. Marsh, was elected president, with 
L. M. Jeffers becoming vice president and C. P. Ladd a member of the executive 
committee. Reelection followed of L. E. Bopst, College Park, Md., as secretary- 
treasurer, while II. H. Hanson continued as chairman of the executive committee. 

Association of Land-Grant Colleges and Universities.—In addition to the 
genera*! officers enumerated on page 4, the following section officers were elected 
at the Washington meeting, November 14-17, 1937: Agriculture, William Peterson 
of Utah, chairman, H. H. Kildee of Iowa, vice chairman, and S. W. Fletcher of 
Pennsylvania, secretary; engineering, M. L. Enger of Illinois, chairman, and 
G. W. Case of New Hampshire, secretary; and home economics, Static E. Erik- 
son of Kentucky, chairman, and Lita Bane of Illinois, secretary. Within the 
section of agriculture, the subsection of experiment station work elected C. L. 
Christensen of Wisconsin, chairman, and C. McKee of Montana, secretary; the 
subsection of extension work, L. R. Simons of New York, chairman, and F. W. 
Peck of Minnesota, secretary; and the subsection of resident teaching, P. W. 
Chapman of Georgia, chairman, and J. P. Cunningham of Ohio, secretary. 

Although some reappointments of committee members whose terms had 
expired were made, ^Jie general policy was that of a change of personnel. On 
the committee on college organization and policy, W. B. Clark of Nevada was 
reappointed, and F. D. Farrell of Kansas succeeded R. S. Shaw of Michigan. 
On instruction in agriculture, H. H. Kildee of Iowa and V. C. Freeman of 
Indiana were appointed vice W. C. Coffey of Minnesota and H. P. Baker of 
Massachusetts; on instruction in engineering, R. P. Davis of West Virginia and 
P. H. Hammond of Pennsylvania, vice A. G. Crane of Wyoming and R. J. 
Sackett of Pennsylvania; on instruction in home economics, Pearl S. Green 
of Maine and Florence Harrison of Washington, vice Margaret S. Fedde of 
Nebraska and Genevieve Fisher of Iowa, with Lita Bane of Illinois becoming 
chairman; on experiment station organization and policy, H. W. Mumford 
of Illinois (reappointment), Edmund Secrest of Ohio, and Jessie E. Richardson 
of Montana, vice P. D. Fromme of West Virginia and Marie Dye of Michigan; 
on extension organization and policy, J. C. Taylor of Montana, C. E. Brehm 
of Tennessee, and Venia M. Keller of Maryland, vice C. W. Creel of Nevada, 
I. O. Schaub of North Carolina, and Annette T. Herr of Massachusetts, with 
W. H. Brokaw of Nebraska becoming chairman; on military organization and 
policy, G. W. Rightmire of Ohio and A. C. Willard of Illinois, vice C. W. Pugsl(‘y 
of South Dakota and R. G. Bresslcr of Rhode Island; on engineering experiment 
stations, E. B. Norris of Virginia (reappointment) ; on graduate work, E. M. 
Freeman of Minnesota, chairman, vice W. J. Robbins of Missouri; on radio, 
H. J. C. Umberger of Kansas (reappointment) and A. G. Crane of Wyoming, 
vice R. M. Fife of New Mexico; on land-grant institutions for Negroes, L. N. 
Duncan, chairman, vice J. D. Hoskins of Tennessee; on training for Government 
service, L. M. Short of Minnesota, vice W. M. Anderson of Minnesota, and C. R. 
Ball of Washington, D. C. (additional member); on rural youth, H. C. Ramsower 
of Ohio and F. E. Balmer of Oregon, vice R. K. Bliss of Iowa and P. L. Ballard 
of Oregon. V. R. Gardner of Michigan and C. E. Ladd of New York were 
reappointed to the joint committees on projects and correlation of research 
and publicaticjn of research, respectively. The U. S. Department of Agriculture 
representatives on the committees not previously noted were continued unchanged 
except for the addition to the committee on relationships of R. M. Evans, C. W. 
Warburton, T. H. MacDonald, W. A. Jump, J. T. Jardiiie, and Reuben Brigham. 
The committee on proper rating of professional schools was discontinued. 
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RESEARCH AT THE 1937 CONVENTION OF THE ASSOCIATION OF 
LAND-GRANT COLLEGES AND UNIVERSITIES 

The major emphasis at the 1937 convention of the association, as 
pointed out in these columns last month, was inevitably commemora¬ 
tive and retrospective. The research program was in keeping with 
this general attitude, sharing in the tributes to Washington, Jeffer¬ 
son, and Lincoln and to the acts of 1862 establishing the Federal 
Department of Agriculture and the land-grant institutions, and pre¬ 
senting as its distinctive contribution a series of papers dealing with 
the Hatch Act of 1887. Questions of the present day, however, were 
not neglected, the principal subjects to receive attention being the 
status of interstate cooperation in agricultural and home economics 
research, the opportunities for research in farm woodlands, and the 
possibilities of increased cooperation in summarizing and evaluating 
available information on important agricultural problems. 

Tlie tributes to Washington, Jefferson, and Lincoln brought out 
the fact, not always appreciated, that this notable trio made a sub¬ 
stantial contribution to the cause of agricultural experimentation. 
Washington, as President Franklin D. Roosevelt and others made 
clear, exemplified the spirit of scientific research and carried on at 
Mount Vernon carefully planned tests of such practices as soil im¬ 
provement and erosion control, crop diversification, and the use of 
improved farm machinery. At Monticello Jefferson, in the words of 
Secretary Wallace, “evidently got his greatest pleasure out of agricul¬ 
tural experimenting. He tried to prevent soil erosion by plowing 
around the slope instead of up and down the slope. He applied the 
science of physics to the problem of working out the kind of a mold- 
board to a plow which would meet the least resistance. He invented 
a seed drill and experimented with various types of rotations. That a 
private individual with such slender resources should be able to do 
such sound pioneering in agricultural experimental work, along with 
his other activities, is one of the miracles of American history.” As 
for Lincoln, his advocacy in 1861 of a Federal bureau or department 
for agriculture, “confessedly the largest interest in the Nation,?’ and 
his signing of not only the act carrying this project into effect but the 
original Morrill Act demonstrated his courage in disregarding sec¬ 
tional and other opposition to Federal aid to agriculture and his 
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sympathy with measures designed for its encouragement and devel¬ 
opment. 

In addition to many references to research in addresses of general 
reminiscence, such as those of Director J. L. Hills of Vermont and 
former Directors Eugene Davenport of Illinois and H. J. Patterson 
of Maryland, the semicentennial of the Hatch Act was specifically 
recognized in the joint anniversary celebration in an address by 
Director F, B. Mumford of Missouri on its sponsor. Col, W. H. 
Hatch. Director Mumford emphasized the fact that Colonel Hatch 
was not only the author and for years the chief advocate of this leg¬ 
islation but the outstanding spokesman of his time for agriculture 
and the proponent during his ofiicial career of 16 years as Congress¬ 
man from Missouri of no less than 200 bills dealing with agricultural 
problems. Concerning the Hatch Act itself, Director Mumford said 
that its passage “must be regarded as the beginning of a new policy 
relating particularly to the appropriation of Federal funds to the 
States for the solution of agricultural problems by means of scien¬ 
tific research. In the light of .50 years of history, the inauguration 
of this policy must be i-ecognized as one of the most benign and 
generally effective Federal policies of our times.” 

In the experiment station subsection, the Hatch Act and its results 
formed the theme of the initial session. Director S. B. Doten of 
Nevada recounted in anecdotal and reminiscent vein some high lights 
of the 60 years of experience since its enactment, and Director S. W. 
Fletcher of Pennsylvania presented a comprehensive and painstak¬ 
ingly evaluated review of the major research achievements. An 
appraisal of the policies and procedures under the act from the 
standpoint of efficiency in administering productive research work 
was made by Mr. E. W. Trullinger of the Office of Experiment 
Stations. In this paper he discussed the history and underlying 
philosophy of the act and its supplementary legislation, concluding 
that from their direct or implied provisions there have been evolved 
the following: “(1) Provision of a standardized pattern and defini¬ 
tion for the agricultural experiment stations based upon long-estab¬ 
lished and generally accepted procedure; (2) establishment of the 
scientific identity and status of the agricultural experiment statiops; 
(8) specification of the purpose, functions, and obligations of the 
agricultural experiment stations with the systematic manipulation 
of the natural and social sciences in the prosecution of agricultural 
research as the keynote and objective; (4) justification for the gen¬ 
eral adoption of the organized specific project as the tangible but 
flexible basic unit in the administration of research; (5) provision for 
and establishment of the basic principles and practice of cooperation 
within individual agricultural experiment stations, between agri- 
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cultural experiment stations, and between the stations and the De* 
partment of Agriculture, and for the coordination of their facilities 
and research.” 

Turning from memories of the past to problems of the present, the 
subsection devoted its second session to interstate cooperation in agri¬ 
culture and home economics research. Director W. L. Slate of Con¬ 
necticut presented an impressive summary of actual accomplishments 
in this field, and Directors M. J. Funchess of Alabama, W. A. Schoen- 
feld of Oregon, and D. T. Gray of Arkansas outlined opportunities 
for more such cooperation in the future. Particularly helpful and 
clarifying was a discussion by Director L. E. Call of Kansas of 
limitations to such cooperation. Replies received by him from 43 
States to a questionnaire on the subject revealed 7 outstanding handi¬ 
caps—^geographical isolation, inability of workers to confer fre¬ 
quently, cost, conflict with home obligations, lack of coordinating 
leadership, institutional pride and professional jealousy, and prob¬ 
lems of personal relationships. Many of these factors are proving 
difficult to surmount, but none appeared to be insurmountable. “Per¬ 
sonal problems,” he found, “seem the most serious. Fortunately, 
excessive individualism appears gradually to be giving way to group 
consciousness as workers have an opportunity to work together and 
to appreciate the advantage that accrues to them personally from a 
cooperative attack on a problem. Institutional pride and profes¬ 
sional jealousy are giving way to pride in the accomplishment of the 
group as a whole and an increasing realization that the interest of 
every single individual in any research organization is dependent, in 
part at least, upon the progress made by the institution and the 
group of institutions as a whole. . . . Running through nearly all 
the replies was the thought expressed directly or indirectly that the 
problems of today that the stations are being asked to solve are such 
as require cooperative attack for their solution, that many limita¬ 
tions upon this mode of attack are being overcome, and that nothing 
will prevent an increase in the future of interstate cooperation in 
research in agriculture and home economics.” 

The opportunity for research in farm woodlands was set forth by 
Director Edmund Secrest of Ohio, who visualized among other 
aspects some possibilities in breeding more desirable stocks and stated 
that the State agricultural experiment stations are the agencies looked 
to by most farmers for assistance in their forestry problems. The 
passage of the Cooperative Farm Forestry Act of May 18, 1937, 
which contemplates the development of forest production as one 
phase of farm economics, farm management and land utilization, has 
brought forward some questions of the relationships of the Federal 
Department of Agriculture and State agencies as regards its re- 
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seajnih aspects, and this matter formed the subject of a brief report 
by the committee on experiment station organization and policy. 
Presented by its acting chairman, Director H. W. Mumford of Illi¬ 
nois, the report argued that the development of forestry is parallel 
and supplemental to other farm enterprises, with ultimate best use 
of land from the standpoint of soil conservation and potential farm 
income as the objective. This concept necessitates the closest pos¬ 
sible integration and relationship of research under the act in all its 
phases, including marketing and utilization, to research in all other 
agricultural enterprises. To maintain this close relationship, it was 
advocated that r^arch under the act should be from the beginning 
established and carried forward in cooperation with the agricultural 
experiment stations, and it was recommended that in order to accom¬ 
plish this end such research operate under written memoranda of 
understanding between these stations and the Department. 

The possibilities of cooperation between the States and the Depart¬ 
ment in the task of assembling, organizing, condensing, and evalu¬ 
ating information already in published form were considered in a 
discussion opened by Prof. Emil Truog of Wisconsin, in which he 
drew attention to the situation presented by the enormous accumu¬ 
lation of scientific literature during the past 25 years and the ever- 
increasing rate of production. Stating that “the abstracting and 
indexing services which we now have are excellent” and that “these 
should be continued and extended,” he recommended the setting up of 
supplementary machinery, such as “the publication at intervals of 10 
years or so of comprehensive digests of the more important subjects, 
giving not only a complete bibliography of the literature involved 
but also a summary and appraisal of this literature” and the prepa¬ 
ration and distribution of abstracts on cards. The undertaking of 
this work by State agencies giving particular emphasis to the topic 
in mind, with supplementary assistance from the Department of 
Agriculture, was suggested. 

The topic was further considered in a paper by Dr. J. T. Jardine, 
Chief of the Office of Experiment Stations and Director of Research 
for the Department. Dr. Jardine recalled the cooperation in effect 
between the Department and the States during the past 3 years with 
reference to information on plant and animal improvement and soils, 
much of which has been printed in recent Yearbooks of the Depart¬ 
ment (E. S. R., 77, p. 737). He also referred to other joint under¬ 
takings, sudi as the preparation of the annual Agricultural Outlook 
and the carrying on of the soil survey. In his opinion the desira¬ 
bility of cooperative effort in many lines has been generally accepted, 
but he maintained that each new project should be considered on its 
individual merits as to feasibility, timeliness, and utility. In conclu- 
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sion he pointed out that ‘‘in research the need is to make progress into 
the unsown. Summaries of available information are helpful but 
should be used mainly as aids (1) in deciding what further research 
is needed and (2) to stimulate ideas as to how to penetrate further 
into the unknown effectively. ... I agree with Mr. Truog fully that 
the enormous increase in the amount of literature pertaining to many 
important agricultural subjects makes advisable some real thought 
as to improvement in our procedure for keeping research workers 
advised as to the status of research findings and current activities.” 
The ensuing discussion still further emphasized the need for full con¬ 
sideration of the subject, and steps were taken to achieve this end 
through action by the standing committees of the association. 

Largely because of the anniversary phases, the research program 
was somewhat more restricted in scope than usual, and little was heard 
on many matters frequently receiving attention. However, this con¬ 
centration upon a few topics was not without its advantages, especially 
as opportunity was available for a reasonably full consideration of 
urgent matters. 

The trend toward increased cooperation in research, both institu¬ 
tional and, individual, continued to be very noticeable, and was one 
of the outstanding features. Doubtless it was definitely stimulated 
by the spirit of mutual interest and good will which was character¬ 
istic of the meetings as a whole. Its growth is one of the most encour¬ 
aging factors in a generally favorable situation. 
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A new electron microscope, L. C. Martin, R. V. Whelpton, and D. H. 
Pabnum {Jour, 8ci, InstrumentSy 14 (1937) y No, 1, pp, 14-24y figs, 6 ),— Since the 
“resolving limit,** or smallest resolvable distance between microscopic details, 
has already been reduced, in the case of the optical microscope, to the smallest 
likely to be practically possible, “it will be seen that the real problem of reduc¬ 
ing the r. 1. depends upon diminishing the wavelength of the radiation used. 
The fact that electrons can be focused in the same way as ordinary light 
(as will be described below) is therefore very important, since the wavelength 
of electrons is extremely small. For low accelerating potentials, the wavelength 
of an electron is given by X=(150/F)H x 10-V» in which Y is the potential in 
volts. For F=60,0()0 v, this gives a wavelength of 5.5 X lO*®/*. Taking this 
wavelength and assuming an n. a. [numerical aperture] of 1.6, the r. 1. is 
1.7 X lO-®;*. At present the maximum n. a. which can be successfully used is 
of the order of 0.02, in which ease the r. 1. is 1.4 X lO^V* The optical limit is 
thus 1,000 times larger. With process plates a magnification of about 400,000 
would be needed to show structure of this size, but certain practical difficulties 
remain to be overcome before full advantage can be taken of this very low r. 1. 

“It is well known that a beam of electrons can be deflected by electric or 
magnetic fields. The general study of the behavior of electrons in such fields 
is called electron-optics. It may be shown that any arrangement of axially 
symmetric electric or magnetic fields will act like a lens on an electron beam. 
If the object and image spaces are field-free regions, then we have the analogue 
of a lens with constant initial and final refractive index. Electrostatic lenses may 
be produced by any system of charged axially symmetric conductors, such as 
cylinders or disks, and these arrangements are generally employed for low- 
velocity electrons. For high-speed beams it is usually more convenient to use 
current-carrying coils. These two types are known respectively as electrostatic 
and magnetic lenses.” 

The authors have designed and made a new two-stage electron microscope 
for microscopy by means of electron beams. The apparatus includes an optical 
microscope, and means are provided to bring any required object detail from 
the optical to the electron system. The focusing coils are mounted in the 
vacuum, and the design allows of the centering of the various parts on the 
electron beam axis. Magnifications as high as 10,000 diameters have been 
attained. 

A technic ^or staining cells with Sudan ni in a water phase, J. Dufbenoy 
and H. S. ilto) (Sfaia Technoly 12 {19S7)y No. f, pp. 7i, 75).—At the Uni¬ 
versity of California the authors were able to stain certain spherical cell 
indiusions (apparently of a lipoid nature and occurring within the vacuoles of 
the affected cells in cases of “mottle-leaf** of orange trees) with Sudan III in 
a largely aqueous phase by the following method: 
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''A strong solution of Sudan III was first prepared in 5 cc of methylaL This 
was poured into a small vial and 10 to 20 cc of water added. The water first 
mixes with the methylal, but in a few minutes the liquids separate, leaving 
the lower, light-orange phase containing water methylal -f- Sudan III and 
an upper phase containing methylal + Sudan III + water. 

“When free-hand sections of tissue whose cells contain intravacuolar spheres 
(for Instance, leaves of GalUatephus sinensis [chinensis] affected by the virus 
of ‘spotted wilt’) were Immersed in the liquid, they either sunk to the bottom 
of the vial or floated at the interface. In either case they were in contact 
with a water phase from which they absorbed some Sudan III. As they ab¬ 
sorbed dye from the water phase, dye entered from the upper concentrated 
solution. Sections were transfererd to a slide at the end of 30 min. and studied 
under the microscope. The intravacuolar spheres of lipoid material were 
stained bright orange. In the course of several hours the methylal may become 
hydrated to an extent that Sudan III no longer stays in solution, but it remains 
in solution long enough for the technic above described.” 

Certain relationships between the calcium and oxalate content of foliage 
of certain forest trees, R, F. Chandler, Jr. {Jour, Agr, Res, [U, 55 (19S7), 

No. 5, pp, 393-396), —An investigation carried out at the [New York] Cornell 
Experiment Station has brought out a relationship between the calcium and 
oxalate content of the foliage of various forest trees. 

The total oxalates in the leaves were, in general, found to be correlated with 
the total calcium content In none of the species studied did the total oxalates 
exceed the total calcium content. Except in two species, all of the oxalates 
were present as calcium oxalate. It was found, however, that the calcium 
content of the leaves of some trees may be high in the absence of oxalates. 

A method of determining the proteins of leaves [trans. title], I. E. 
ZnamenskiI (Znamensky) (Trudy Dot, Inst, Akad, Nauk S8SR, ilksper, Bot, 
(Acta Inst, Bot. Acad. 8ci. UR88, Bot, Expt,), Jt. ser.y No. 2 (1936), pp. 
273-282). —This is a description of the method, with a general discussion and 
bibliography of 30 titles. 

Variations of certain chemical and physical properties of hotter fat as 
revealed by melting time, W, D. Gallup, A. H. Kuhlman, and R. M. Waldby 
(Oil d SoaPf IJf (1937)y No. 5, pp. 124-126, figs, 3). —Employing a method for the 
determination of the melting time of butterfat samples as described, the Okla¬ 
homa Experiment Station has demonstrated that the hardness and melting 
point of butterfat are each directly proportional to the melting time. An in¬ 
verse relationship, somewhat less definite than the above mentioned, was found 
to exist between the iodine number of the fat and its melting time. The data 
presented permit the estimation of indexes for hardness and melting i>oint from 
melting time values. 

Use of Isopropyl ether in a modified Mojonnier fat test, J. J. Johnson 
(Jour. Dairy 8ci., 20 (1937), No. 9, pp. 563-566). —Experimental evidence is 
presented indicating the suitability of the substitution of isopropyl ether for 
ethyl and petroleum ether in making butterfat determinations on various dairy 
products by the Mojonnier method. The use of Isopropyl ether eliminated the 
presence of solids-not-fat in the fat extract and proved to be timesaving, more 
convenient, and cheaper. Certain precautions to be observed in the use of 
isopropyl ether are Indicated. 

A national survey of methods for the determination of sediment in batter 
and cream, G. F. Stewart (Jour. Dairy Sci., 20 (1937), No. 8, pp. 509-519 ).— 
This Is a report of a cooperative undertaking sponsored by the Research 
Committee of the American Association of Creamery Butter Manufacturers* 
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All sections of the country were represented by cooperating plants, and the 
results of 784 cream sediment tests (three grades of cream used in each test) 
and 2,261 butter sediment tests are presented. Standard lintine disks and milk 
sediment testers were used in these studies, and the sediment pads were scored 
according to the Connecticut Official Milk Sediment Standards (1931). All 
cream samples were tested by the soda, lye, ammonia, and acid methods, and 
all butter samples by the soda, hot-water bath, borax, and acid methods. Both 
products were most satisfactorily tested by the acid method, while the lye 
method for cream and the borax method for butter showed the greatest num¬ 
ber of unsatisfactory flltrations. Certain of the acid solvents tested resulted 
in undlssolved curd or curd scum which caused the pads to appear abnormally 
dirty. 

Kemoval of fluoride from water, E. Elvove {Vuh. Health Rpts. [ U . 8.], 
52 (1937)f No, 38, pp. 1308-1314). —^The results of experiments are reported 
which indicate that fluoride can be removed from drinking water with the aid 
of tricalcium phosphate, magnesium hydroxide, or magnesium oxide. 

Methods for study of growth-promoting substances [trans. title], F. 
Laibach and R. Lotz (Biochem. Ztschr., 288 (1936), No. 3-4, PP- 250-256, 
figs. 3). —The authors describe an automatic apparatus for the extraction of 
growth substances without heating or access of air, a simple process for the 
removal of cell-injurious constituents from growth-substance extracts, a com¬ 
paratively simple and rapid method for demonstrating growth substances in 
plant organs, materials other than lanolin suitable as bases for preparation of 
growth-substance pastes, and a simple method of determining the rapidity and 
duration of delivery of growth substances from these pastes to water. 

An improved color test for vitamin A, A. E. Pacini and M. H. Tabas (Jour. 
Amer. Pharm. Assoc., 26 (1937), No. 8, pp. 721-723). —A modification of the 
Carr-Prlce test for computing the vitamin A potency of oils is described. A 
stable purple color which develops into bright red is produced when 1 drop of 
a vitamin A oil reacts with 1 drop of guaiacol, 2 drops of phenol, and 1 ce of 
perchloric acid in 5 cc of chloroform. This improved test has the advantage 
of not reacting with inactive carotene and not producing the purple color 
except in the presence of vitamin A. 

Crystalline vitamin Bi from natural sources, H. D. Greene and A. Black 
(Jour. Amer. Chem. 8oc., 59 (1937), No. 7, pp. 1395-1399). —The authors describe 
the preparation of pure crystalline vitamin Bi from rice polish and from yeast 
by a process which Involves two adsorptions on fuller’s earth, extraction with 
acid salts of nitrogen bases such as pyridine, and the use of organic solvents. 
A study of the distribution of vitamin Bi in immiscible solvent-water systems 
showed that a number have high solubility for the vitamin, and the high solvent 
power of phenol and cresol is taken advantage of in the purification process. 
A method of purification from rice polish, which is described In detail, yields 
crystals containing an average of 325,000 international units of vitamin Ih 
per gram, which is fully as active as the synthetic vitamin. 

Riboflavin (Jour. Amer. Med. Assoc., 109 (1937), No. 7, p. 507). —^The method 
of purification and the properties of the heat-stable factor riboflavine of the 
vitamin B complex are described under new and nonofficial remedies. The 
factor, formerly called lactoflavine, vitamin Ba, and G, has the formula 
6,7-dimethyl-9- [d,l'-ribityl] -iso-alloxazln, CiTHaoN 4 O 0 . 

Thiamin chloride, P. N. Leech et al. (Jour. Amer. Med. Assoc., 109 (1937), 
No. 12, p. 952 ).—By the decision of the Council on Pharmacy and Chemistry of 
the Ametican Medical Association the name thiamin chloride has been adopted 
for vitamin Bi hydrochloride, with the provision that if the International Com- 
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mlttee on Nomenclature in 1938 '^should adopt some other suitable name, the 
council will feel free to concur in the use of the International name, with 
thiamin chloride as a synonym. It is understood that if other salts are found 
suitable they should be named accordingly ‘thiamin sulfate’, ‘thiamin bromide’, 
and so on.” 

Researches on the activity of oxidation products of vitamin Bi [trans. 
title], W. H. ScHOPFEE and A. Jung (Arch, Mikrobiol., 7 (1936), No, 5, pp. 
571-578, fig, 1). —Treating vitamin Bi with HaOa caused it to lose its activity for 
Phycomyces, and an extract of wheat germs submitted to the same oxidant 
caused it to lose its activity for Phycomyces and yeast. The pure vitamin oxi¬ 
dized by HaOa was also inactive for animals. Thiochrome obtained by oxidation 
of pure vitamin by potassium ferricyaiiide, inactive for animals, was equally .vn 
for Phycomyces, or at most possessed only a very feeble action. 

It was not possible by the oxidation method to separate bios and vitamin In 
in a complex extract. 

Adsorption of vitamin B by plant tissue (by Solanum melongcna Linn, 
and Raphanus sativus var. longipinnatus Bailey) wlien pickled with salt 
and rice bran, C. D. Miu.eb (Jour. Nutr., 13 (1087), No. G, pp. 687-601/, fig. 1). — 
In continuation of a previous study (E. S. R., 70, p. 569), the author reports the 
results of biological tests made by the method of Chase and Sherman on tin* 
vitamin B (Bi) content of eggplant after liickling iji salt and rice bran for 3 
days and of takuan, a product prepared from daikon or white radish, by pick¬ 
ling with salt and rice bran for one week. The extracted plant juices of the 
pickled vegetables reached a i)II of 4.8, which appears to be a favorable condi- 
lion for the penetration and adsorption of vitamin Bi from the rice bran by the 
plant tissue. 

The vitamin Bi content of the eggplant increased from approximately 20 to 
40 Chase-Sherman units and of the takuan from approximately 6 to 110-120 
per 1(X) g after pickling. Commercially pickled takuan tested after a i>eriod of 
some months had a vitamin Bi content of approximately 40 units per 100 g. 

Estimation of vitamin C by chemical titration, L. J. Harris (5. Cong. In- 
ternail. Tech, et Vhim. Indus. Agr., ScMveninguc, 1037, Compt. Rend., vol. 1, 
pp. 112-1 IS). —The 2,G-dichloroi)henolindophenol titration method for the estima¬ 
tion of vitamin C is discii.s.sed briefly from the standpoint of history of the 
method, outline of technic, possible interfering substances, application, and 
proposed modifications, with brief references to alternative methods. 

Concerning the details of the method as applied to biological materials, four 
points are emphasized: ‘‘(1) As a general rule proteins should first be removed 
and a clear solution obtained by means of a preliminary grinding with sand 
and trichloracetic acid; (2) the extraction should be carried through and the 
actual titration of the extract begun with as little delay as possible; (3) the 
titration should be performed at an acid reaction; [and] (4) the titration end¬ 
point should be reached within 2 min.” 

Of possible interfering substances, free cysteine and free ergothionine are 
considered unimportant constituents of the materials likely to be tested. More¬ 
over, cysteine reduces the dye much more slowly than ascorbic acid. Thiosul¬ 
fate is considered unimportant in saturation tests, as the reducing value of the 
urine in large scale experiments runs very closely proportional to the past in¬ 
take. In manufactured food articles heated sugars and yeast are thought’ to be 
(lie most likely sources of interference. Germinating seedlings are likely to 
give anomalous results. 

If precautions are taken to prevent enzymatic oxidation of the vitdmln, 
values for raw vegetables are as high as for boiled. Micromethods are to be 
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preferred, particularly for such materials as raw fruits and vegetables which 
contain much fibrous material. 

Of various modifications, reduction with hydrogen sulfide according to Van 
Bekelen and Emmerie is considered not only unnecessary for routine work 
but as introducing a source of actual danger in giving rise to reducing artifacts. 
The use of chloroform to take up the dye may be advantageous with highly 
colored substances. The use of melaphosphoric acid, as first recommended by 
Fujita, is thought to be an advantage. 

Vitamin C in vegetables.—VI, A critical investigation of the Tillmans 
method for the determination of ascorbic acid, G. L. Ma(UC and D. K. 
Tbessleb {Jour, Biol, Chem,.y 118 (1937), No, 3, pp. 735-742, fig, i).—In continua¬ 
tion of the series of studios at New York State Experiment Station noted on 
page 285, this paper presents a modification of tl)e extraction procedure in the 
Tillmans method (E. S. R., GO, p. 7) for the determination of ascorbic acid, 
in which oxidation is prevented by using a strongly ionized acid such as 
sulfuric acid to reduce the pH of the extract to a point where enzyme action 
is completely inhibited. 

While the proposed modification is not intended to eliminate tlie hydrogen 
sulfide treatment in exi)loratory work, the results of tests sln»w that it gives the 
same maximum value for tlie ascorl)ic acid as when hydrogen sulfide or stan¬ 
nous chloride is used to reduce the dehydroascorbic acid. The elimination of 
the hydrogen sulfide treatment simplifies the analytical procedure. The er¬ 
roneously high titration values for lima beans and carrots, obtained after pro¬ 
longed treatment with hydrogen sulfide in the absence of sulfuric acid, are 
attributed to the presence of interfering substances which were reduced by the 
hydrogen sulfide. The increase in the ascorbic acid content of an afpieous 
cabbage extract upon heating is attributed to the decomposition of the dehydro¬ 
ascorbic acid. 

Dehydroascorbic acid reductase, E. F. Kohman and N. H. Sanborn (Indus, 
and Engin, Cheni,, 29 (1937), No. 2, pp. 189,190 ).—Attention is called to the oxi¬ 
dative effects on ascorbic acid in plant tissues ascribed by various investigators to 
a si)ecific oxidase, and the iominr^n*- is made that since plant life is endowed 
with an oxidation-reduction syste..i there must be an opposite reducing effect. 
As an illustration, previous work of the authors^ is cited in whieh off-flavors 
developing in raw frozen vegetables were attributed to anaerobic enzyme ac¬ 
tivity and which involves reduction. Recent observations have shown that raw 
pea juice was capable of restoring the reducing value of 2,6-dichlorophenolindo- 
phenol after its destruction by aeration alone or by catalysis with copper or by 
oxidation with the dye itself. ‘Tf this dye is a measure of ascorbic acid, a 
basis on which many workers are publishing data, then there exists in raw 
pea Juice a ‘dehydroascorbic acid reductase.* In the writers* experiments it 
resulted in the production of the equivalent of 15 mg ascorbic acid per 100 cc 
in 5 to 6 hr. Heated pea juice or raw cabbage juice did not yield the same 
results. In fact, a loss of dye-reducing effect was found instead.’* 

The carotene of milk fat (butter), A. E. Gillam and M. S. El Ridi 
(Biocheni. Jour,, 31 (1937), No. 2, pp. 251-253 ).—In this investigation analytically 
pure butter^ carotene was isolated from a mixed sample of colostrum and milk 
fat and was shown to be practically pure i8-carotene by chemical analysis, deter¬ 
mination of the melting point, absorption spectra, and optical rotation. 

An Improved method for determination of blood carotene, E. Daniel and 
G. J. SCHEFF (8oc. Expt, Biol, and Med. Proc,, 33 (19*85), No, 1, pp. 26-30).-—'She 


Hindus, and Engin. Chem., 26 (19.'i4), No. 7, pp. 7711-776, fig. 1. 
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authors point out that of the various methods hitherto used some require 
samples too large to permit of the carrying out of serial determinations, some 
are nonspecific in that other polyene colors (e. g., xanthophyll) are determined 
as carotene, and none are entirely sati^actory. The following statement out¬ 
lines the principles upon which the new procedure here described is based: 

**The carotenoids are precipitated completely from the blood serum by de- 
proteination with alcohol. The dye is removed from the protein precipitate by 
repeated extraction with ether. After saponification of the lipoids and xan- 
thophyll esters in the ether extract, the polyene hydrocarbons and xanthophyll 
dyes are separated from each.other by dispersing them in a mixture of methyl 
alcohol and ether-petroleum ether (‘Entmischung*). The carotenes are contained 
in the upper layer and may be determined in it colorlmetrlcally.” 

In the step referred to as dispersion “in a mixture of methyl alcohol and 
ether-petroleum ether**, the ether extract, after repeated washing with water 
until the washings are neutral to litmus, is mixed with the same volume of 
petroleum spirit (b. p. 60® to 60® C.), and “by adding one volume of methyl 
alcohol (85 percent) to the above-mentioned dye extract, the carotenes are 
recovered in the upper (ether-petroleum ether) layer, while the xanthophylls 
are held in the lower (methyl alcohol) layer.” 

The full procedure, on the basis of a 3-cc blood sample, is given in detail. 

The chemical activation of sterols, I—IV (Jour, Biol. Ghent., 116 (1936), 
No, 1, pp, 11-^0; 111 (1931), No. 2, pp. 655-661; 119 (1931), No. 2, pp. 621-630, 
631-6^0). —Four papers from the Iowa Experiment Station are presented. 

I. The nature of the floridin activation of cholesterol, L. Yoder.—Chemical 
tests are reported which show that the administration of a mixture of silicic 
and sulfuric acids to rachitic rats produced a positive response. It would 
appear that sulfuric acid is the activating constituent of floridin. It was found 
that 2 mols of sulfur trloxide in carbon tetrachloride formed an antirachitic 
substance from cholesterilene such that the administration of 10 mg produced 
positive pH and line tests in rachitic rats. The chief reaction product was iden¬ 
tified as the barium and calcium salts of a monosulfonic acid of cholesterilene. 

II. The chemical activation of cholesterol and various cholesterol derivatives, 
J. C. Eck, B. H. Thomas, and L. Yoder.—Tests show that cholesterol provita¬ 
min D is not the precursor of the active substance produced by the action of 
sulfuric acid, acetic anhydride, or cholesterol, or certain of its derivatives. It 
is suggested that a specific relationship exists between the cliemical configura¬ 
tion and the chemically activatable cholesterol and cholesterol derivatives. 

III. The chemical activation of cholesterol, J. C. Eck and B. BL Thomas.— 
The effect of various proportions of acetic anhydride and sulfuric acid on the 
activation of cholesterol was studied. It was established that an antirachitic 
substance is produced which is activatable by ultraviolet irradiation when 
cholesterol is treated with sulfuric acid-acetic anhydride, sulfuric acid, sulfo- 
acetic acid, fuming sulfuric acid, and chlorosulfonic acid. 

IV. The chemical activation of cholesterol and cholesterilene hy various re- 
agents, J. 0. Eck and B. H. Thomas,—^The effect of various acids and salts as 
reagents in converting cholesterol and cholesterilene into antirachitic products 
was studied. Hot treatment with potassium acid sulfate, copper sulfate, zinc 
chloride, aluminum chloride hexahydrate, phosphoric anhydride, trichloroacetic 
acid, aluminum chloride in benzene solution, or phosphoric acid-acetic anyhdride 
in acetic acid solution converted cholesterol into an antirachitic product. 
Cholesterilene yielded an antirachitic product when heated with potassium acid 
sulfate, ammonium acid sulfate, phosphoric anhydride, or hydrogen chloride in 
ether solution. 
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Further studies on the antihemorrhaglc ritamin, H. J. Almqihst (Jour. 
Biol, Chem.y 120 (19S1), No, 2y pp. 035-640). —In further efforts to concentrate 
and purify the antihemorrhagic vitamin (E. S. R., 77, p. 676), an improved 
process involving a new type of ^'molecular*' distillation apparatus is described 
by which it was possible to obtain the vitamin in the form of a colorless crys¬ 
talline fraction of low melting point. This product contains one or more benzine 
rings but no indole grouping as previously indicated. Results of bio-assays on 
various fractions and preparations of this vitamin are reported. 

Crystals with vitamin K potency, H. J. Almqxjist (Nature [London], I 40 
(1937) y No. 3531y pp. 25y 26). —This note deals with the above-described procedure. 

Preparation of tomato products, C. S. Pederson (New York State Sta. Circ. 
178 (1937)y pp. 8, fig. 1 ),—Causes of failure in the home preparation of various 
tomato products, means for avoiding such defects, and specific directions for 
the home preparation of catsup, chili, sauce. Thousand Island dressing, canned 
tomatoes, tomato Juice, tomato Juice cocktail, and tomato pulp or pur^e are 
presented. 

Maraschino cherries, W. V. Cruess (Fruit Prod. Jour, and Amer. Vinegar 
Indu8.y 16 (1937)y No. 9y pp. 263-265, 277, 279, 281, 283, figs. 2).—The author of 
of this paper from the California Experiment Station presents a summary of 
the method commercially used in the preparation of maraschino cherries, with 
some comments and recommendations. 

A method of improving sweet wines, W. V. Cruess and L. Hohl (Fruit 
Prod. Jour, and Amer. Vinegar Indus., 16 (1937), No. 9, pp. 261, 262, fig. 1).— 
The authors of this contribution from the California Experiment Station call 
attention to the dilution, by the high-proof spirit added in the preparation of 
fortified sweet wines, of the noiisugar solids to which the richness of fiavor 
of wines is largely due. To avoid such dilution of important fiavor constitu¬ 
ents, the authors propose a preliminary fermentation. “By this fermentation 
procedure only a very small addition of brandy is required. Therefore, the 
dilution is relatively slight and the extract is diluted but little.’’ 

The oil:gossypol ratio of cottonseeds and its possible effect on the 
refining loss of crude cottonseed oil, W. D. Gallup (Okla. Acad. Sci. Proc. 
[Okla. Univ.], 16 (1936), pp. 90-93). —^The use of a complete fertilizer for cotton 
at the Oklahoma Experiment Station was found generally to increase the 
gossyxK)!, but either nitrogenous or phosphatic fertilizer substances usually de¬ 
creased the gossypol content. The oil content was usually higher when the 
gossypol content was increased. A definite local difference between seeds pro¬ 
duced in two counties was noted. Seeds from early- and late-developing bolls 
showed no consistent differences in oil or gossypol content. 

Since it is known that fractional percentages of gossypol lessen the alkali- 
refining loss by from 1 to 3 percent, “it seems reasonable to assume that, other 
factors being equally influential, seeds of high oil content will by virtue of 
their higher gossypol content yield oil with a lower refining loss than with 
seeds of low oil content.” 

A laboratory evaluation of wood preservatives, R. E. Waterman, J. Leut- 
BiTz, and C. M. Hill (Bell System Tech. Jour., 16 (1937), No. 2, pp. 194-211, 
figs. 12 ).—“EiVolution of a simple laboratory technic for the assay of materials 
proiposed for use in the preservation of wood is reported in this paper. This 
test Involves a measurement of the actual decay resistance of the treated wood. 
Included are a rdsum^ of the limitations imposed by current test methods and 
a discumdon of the adaptations of this new technic to the numerous variables 
inheiMt In laboratory simulations of outdoor exposure.” 
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Forecasting the weather a year ahead (Pop. Mech, Mag,, 68 (1937), No, 2, 
pp, 210-213, 125A, 126A, figs, 8; ahs, in 8ci, Digest, 2 (1937), No, 3, pp, 27-29),-- 
It is stated that ‘‘weather experts who are developing the science of air- 
mass analysis can make predictions for the next two or three days that are 
correct nine times out of ten.” It is suggested that through further develop¬ 
ment of this system it may be possible to make useful and reliable weather 
forecasts for a whole season in advance. Briefly explaining the air-mass sys¬ 
tem, it is pointed out that “accurately to gage the weather by it, forecasters 
have to assemble on charts hundreds of reports coming in by radio and tel¬ 
egraph from airplanes, ships, and ground weather stations. Each air mass is 
different, but on the charts the migrations of the masses may be plotted several 
days ahead of the time that they reach a district, and in that way the probable 
weather disturbances and their probable times of arrival are anticipated.” 

A method of predicting night minimum temperatures, C. J. Botden 
(Quart Jour, Roy, Met. Soc, [London], 63 (1937), No, 271, pp. 383-389, figs, 5; 
abs, in 8ci, Abs,, Sect. A—Phys., 40 (1937), No, 476, p, 8i8).—This article develops 
a simple general relationship, which appears to be applicable in any climate, 
“connecting monthly mean values of maximum and minimum dry-bulb tem- 
lieratures with mean wet-bulb temperatures. The formula Is extended for 
perdicting individual minimum temperatures on nights when there is no appre¬ 
ciable change of air mass between the times of maximum and minimum tem¬ 
perature, allowance being made for wind speed, cloudiness, and fog formation.” 

On a period of 27 months in the rainfall, S. W. Visseb (K. Akad. 
Wetensch. Amsterdam, Proc., 40 (1937), No, 6, pp, 513-517, figs, 2), —Clear indica¬ 
tions are reported of a 27-mo. period in rainfall in eastern America, on Iceland, 
and in western Europe, apparently connected with the warm currents of the 
North Atlantic Ocean. The study was part of an investigation into the possi¬ 
bility of long-range weather forecasing in the Netherlands. 

Great American floods, E. V. Newniiam (8ci. Prog. [London], 32 (1937), 
No. 126, pp. 305-307). —The floods of March-April 1926 and January 1937 in the 
United States are briefly discussed, with the general conclusion that “the inci¬ 
dence of great floods requires the simultaneous presence of two essentials: 
Firstly, the continued presence of an area of high pressure over the southern 
part of the North Atlantic in such a position that the moist southeast winds 
on its southwestern side pass directly into the American continent; and secondly, 
the existence of southward-moving masses of polar air which elevate the damp, 
warm air when the two currents meet.” 

The influence of wind on the soil temperature and the deflnition of heat 
transmission coefficient, N. P. Fomin (Zhur. Ooefiz. (Jour. Oeophys,), 6 (1936), 
No, 5, pp. 439-451, figs, 3; Eng, abs,, pp. 450, 45i).—Investigations are reported 
which showed that “the temperature regime of a soil monolith with the sur¬ 
face exposed to tlie action of air stream differed considerably from that of the 
monolith being in the same temperature conditions but without air stream at 
its surface. In the monolith’s upper layers, in the air stream (up to 15 cm) 
the amplitude of the temperature oscillations was 3-4 times larger, if com¬ 
pared with the monolith in the absence of wind. The analysis of factors which 
could cause such a difference as, for instance, evaporation and radiation, has 
shown that during the experiments these factors could not produce such effect. 
This phenomenon was well accounted for by assuming that the heat transmis¬ 
sion coefficient a, or, as it Is sometimes called, the ‘external heat conduction’ 
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coefficient, Increased for the air stream passing through the soil surface Is 
proportionate to this coefficient.” An attempt was made to ascertain the 
numerical value of a, defining the heat transmission coefficient from air to soil 
applicable in specific cases. 

Climatic cycles and tree growth.—^Volume HI, A study of cycles, A. B. 
Douglass (Carnegie Inst Wash, Pub, 289, vol, S (1936), pp, X+lll, pis, 24, 
figs, 58).—This is the third volume of a comprehensive study of climatic cycles 
and tree growth (B. S. R., 60, p. 417) carried on for many years under the 
auspices of the Carnegie Institution of Washington. 

It is stated that the present work is based on a view sustained by reecnt 
advance, namely, that having developed an appropriate method of analysis of 
data, attention should now be given to those climatic changes which seem to 
occur in nonpermanent but still obviously cyclic form. Many of these have 
been indicated by past work and might with advantage receive consideration 
in connection with problems of reclamation and hydraulic engineering as well 
as in climatology. The relation of tree growth to sunspot frequency and long- 
range forecasting of rainfall is especially considered. 

The climates of the continents, W. G. Kendrew (Oxford: Clarendon Press^ 
1937, 3. ed,, rev,, pp. XU473, figs. 160; abs, in 8ci. Prog. [London], 32 (1937), 
No. 126, pp. 364, 365). —This is a third revised edition of a book previously noted 
(B. S. R., 48, p. 508), taking account of recent advances in the subject. 

The climates of North America.—I, Mexico, United States, Alaska, R. DeC. 
Ward and 0. F. Brooks (Handbuch der Klimatologie, edited by W. Koppen and 

R. Geiger, Band JI, Teil J. Berlin: Bomtraeger Bros., 1936, vol. 2, pt, J, pp. 
X+[2)+J326+[l'\i figs, 5^).-—This is a part of what is planned to be a 5-volume 
treatise on world climatology (E. S. R., 76, p. 750). 

Human and physical resources of Tennessee.—11, Climate, C E. Allred, 

S. W. Atkins, and B. D. Raskopf (Tenn. Agr. Col., Agr. Econ. and Rural Sociol, 
Dept Monog. 40 (1937), pp. IV+21-31, figs. 7). —Continuing this series (see 
p. 162), it is stated that the climate of Tennessee is characterized by an abun¬ 
dance of well-distributed rainfall, relatively long growing season, mild tempera¬ 
tures, and high percentage of days with sunshine. The average temperature is 
58.6® F., varying from 64,3® in northeastern Tennessee to 60.4° in southwestern 
Tennessee. The average July temperature varies from 70® in northeastern Ten¬ 
nessee to 80® in the western part of the State. The average January tempera¬ 
ture in these areas is 36® and 41®, respectively. The annual number of days 
with temperature continuously below freezing is 5 to 10. The average annual 
precipitation is 49.9 in., with 9.5 in. in autumn and the remaining 40.4 in, almost 
equally distributed in the other seasons. The average snowfall is 10.9 in., and 
snow remains on the ground from 1 to 30 days. The State has an average of 
154 clear days, 101 partly cloudy, and 110 cloudy. Approximately 60 percent of 
the total possible sunshine is available. 

Climatology ( Vniv. Adelaide, 8o, Austral., Waite Agr. Res. Inst Rpt, 1933-36, 
pp. 77-79, fig. 1). —^A statistical study of rainfall records at Adelaide indicated 
that during the 95 yr. 1839-1933 the fluctuations in the total yearly rainfall 
were such as may be expected from a chance distribution, showing no evidence 
of change, anJ that seasonal distribution is subject to a rhythmical movement 
with a period and amplitude of approximately 23 yr. and 30 days, respectively. 
The ratio of rainfall to evaporation was found to be of value in determining the 
limiting soil moisture conditions for such insects as the lucerne flea and the 
plague grasshopper. 



1938] 


EXPEKIMENT STATION RECORD 


159 


sons— peethizees 

[Soil and fertilizer investigations by the Illinois Station] (Illinois 8ta, 
Rpt, 1936, pp. 13-28, 54, 55, fig. 1 ).—Progress along various lines of investigation 
is summarized as to water absorption as a factor in soil management, by R. S. 
Smith and R. S. Stauffer; absence of danger of sulfur shortage in Illinois soils, 
by E. E. DeTurk, R. H. Bray, and J. C. Anderson; differences in tightness of 
substrata found in Illinois soils, by Smith; investment returns from livestock 
and grain systems of management and relation of soil treatment responses to 
levels of natural soil productivity, both by F. C. Bauer et al.; cultivation, crop 
rotation, and soil treatment as factors in soil conservation, by Bauer, A. Ij. 
Lang, and C. H. Farnham; value of potash in increasing the soil-improvement 
value of sweetclover, by DeTurk et aL; effect of the newer phosphates on Illinois 
soils, by DeTurk and Anderson; improvement in the quality of limestone sold 
in Illinois, by DeTurk and E. B. Earley; and utilization of straw in soil 
improvement, by O. H. Sears. • 

[Soil research by the Missouri Station] (Missouri Sta. Bui. 387 (1937), 
pp. 85-94, figs. 2 ). —The report summarizes current investigations in notes of the 
following captions and authorships: Studies on the calcium content of soils 
and on its relation to acidity and the resijonse of soils to liming, the use of 
limestone on soils, and the effects of soil treatments, long continued, upon 
bacterial activity in the soil, all by W. A. Albrecht; particle size in relation 
to the physicochemical properties of clay, by L. D. Baver and D. M. Whitt; 
petrographic study of colloidal clays, by Baver and R. M. Smith; aggregation 
of soils and calcium ion saturation, by Baver; nitrogen and carbon accumulation 
or loss, by M. F. Miller and Albrecht; soil erosion control, fertilizer experiments, 
and Missouri pasture soil, all by Miller and H. H. Krusekopf; the theory of 
exchange adsorption (base exchange) and seat of base exchange in clay crystals, 
both by II. Jenny; and migration of ions in clay gels, by Jenny and E. Winters. 

[Soil and fertilizer work of the North Carolina Station, 1934] (North 
Carolina Sta. Rpt. 1034, PP- IS, 14 )-—The report gives data on magnesia deficien¬ 
cies of sandy soil types, by L. G. Willis and J. R. Piland; oxidation-reduction 
potentials of some highly organic acid soils; the immediate effect of fertilization 
upon soil reaction in the zone of fertilizer application, by C. B. Williams and 
Willis; and the effect of calcium compounds and of soil and fertilizer reaction 
upon the tolerance of bright tobacco to chlorine in fertilizers, by Piland and 
Willis. 

A handy borer for soil surveyors, A. Salminen (Soil Sci., 43 (1937), No. 5, 
pp. 377, 378, fig. 1 ).—An apparatus is described in a contribution from the 
Central Experiment Station of Finland. 

A new jack for pulling soil-sampling tubes, J. IT. Stoeckeleu (Soil. Sci., 43 
(1937), No. 5, pp. S79-S83, pi. 1, fig. 1 ).—The author describes, in a contribution 
from the U. S. D. A. Lake States Forest Experiment Station at St. Paul, Minn., 
a tool consisting of a hollow steel puller or wedge block which slips over the 
top of the soil tube, two curved steel wedges which fit snugly inside the wedge 
block and outside the tube, and a steel handle which is used on a wood-block 
fulcrum to pry the tube from the soil. A downward push on the handle tightens 
the wedges in the block and lifts the tube from 6 to 8 in. The process is re¬ 
peated until the tube is loose enough to be withdrawn by hand. It is advisable 
to use a wooden, lead, or brass hammer for either separating the wedge block 
from the wedges or tightening the latter, to avoid “burring” their edges and 
destroying their smooth grip. 
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The use of collapsible tubes for storing soil samples for moisture estima¬ 
tion, A. N. PuBi and A. Sakup (Soil Sci., 43 (1937), No, 5, pp, 375, 57fi).—After 
comparing various means for transporting soil samples from the point of collec¬ 
tion to the laboratory for determinations of the field moisture- content, the 
authors of this contribution from the Irrigation Research Institute, Lahore, 
India, “found that collapsible tubes of the type generally used for storing dental 
creams are excellent for this purpose. The screw cap is cut off, and the opening 
hammered and soldered. . . . The tubes used were 10.5 cm long and 2.5 cm 
in diameter. They held 30^0 g of soil. The tubes are numbered in serial 
order with a punch mark, and the weight of each is recorded .... 

“The soil sample is thoroughly mixed by hand and about three-quarters of 
the tube filled with it. The mouth of the tube is closed with a pair of flat-nosed 
pliers by pressing the edge and bending it over twice. The tube with the soil 
is brought in the laboratory and weighed. The mouth is then opened and the 
tube placed in a stand and dried in the oven at 100®-110® C. for 24 hr. and 
weighed again. The soil is then tipped out and the tube, after cleaning, can be 
used again. 

“To test the utility of the tube under extreme conditions a number of experi¬ 
ments were performed with the following results: (1) Three closed tubes 
containing a wet soil (about 18 percent moisture) did not lose any moisture 
in 5 days when placed in a desiccator over calcium chloride. (2) Two closed 
tubes containing a wet soil did not lose any moisture in 1 mo. when kept on 
a shelf in the laboratory. (3) Twenty tubes used five times for storing 
samples, drying, etc., did not show any appreciable change in their original 
weights. (4) Niue tubes used five times for regular moisture estimation, and 
then heated intermittently in an electric oven for 5 days, did not lose any 
appreciable weight.” 

. A sensitive hydrometer for determining small amounts of clay or 
colloids in soils, Q. J. Bouyoucos (Soil Scl, 4'f (1937), No. 3, pp. 245-21/7, 
pi. 1 ).—^The author of this contribution from the Michigan Experiment Station 
notes that “the hydrometer in general use heretofore for making mechanical 
analysis of soils has a total range of 0 to 00 g a liter and is graduated in 
grams. Obviously a hydrometer with these characteristics does not allow a 
high degree of accuracy when only small amounts of clay or colloids arc 
present. To remedy this defect, an especially sensitive soil hydrometer has 
been devised which has a range of 0 to 10 g a liter and is graduated into 
0.2-g divisions. This special hydrometer is heavy, has a large, streamline bulb, 
comes to equilibrium quickly, and is accurate.” The author presents data 
showing a comparison of the amounts of .soil indicated by the hydrometer in 
soil suspensions with the amounts that w-ere found experimentally by evaporat¬ 
ing the soil suspensions to dryness and weighing the residue. 

A simple type of electrical salinometer for estimating soluble salts in 
soils and irrigation waters, A. N. Puki and B. Anand (Soil Sci., 44 ( 1937 ), 
No, 3, pp. 241 - 244 , fiffs, 2).—A simple type of electrical salinometer for estimating 
total solids in Irrigation waters and salt solutions is described in a contribution 
from the Irrigation Research Institute, Lahore, India. 

In principle it involves a potentiometric method, using large potential dif¬ 
ference and a dip electrode made of copper and chromium plated. By using 
a high voltage the polarization electromotive force is made small as compared 
to the potential difference across the electrodes. The depth of immersion 
of the dip electrode Is made adjustable for the purjiose of compensation for- 
temperature differences, a calibrated scale of degrees being placed upon the 
dip electrode to facilitate this adjustment. Calibration of the instrument for 
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percentages of saline concentration by measurements on known concentrations 
of sodium chloride is recommended. Numerous comparisons have shown that 
‘‘the results compare very well with the usual method of drying and weighing 
the residue.*' 

Note on accuracy of soil thermographs, W. V. Tubnagb (8oil 8ci,, 43 (1937)^ 
No, 6, pp. 475y 476). —^At the Tucson, Ariz., Desert Laboratory of the Carnegie 
Institution of Washington, soil thermographs indicated diurnal temperature 
variations at depths of 3 ft. and more, although “from other methods of 
measuring temperatures, we knew that no diurnal variation occurred at the 
3-ft. depth and below. . . , When the recording mechanism was placed in 
an Insulated compartment, in which there occurred only small daily tempera¬ 
ture variations, no variation was noted on the thermograph chart. The con¬ 
clusion appears to be that the expansion chamber must be protected from 
extremes of temperature. When heat was applied to the expansion chamber, 
the thermograph’s recording im*ii indicated a fall, and, conversely, when the 
chamber was cooled, the p(‘n indicated a rise. Throughout the test, the tem¬ 
perature around the bulb itself did not change. Diurnal changes of less than 
10® F. around the expansion chamber did not produce any variation in the 
record made by the recording i)en.’’ 

An automatic watering system for pot cultures, R. K. Calfeb and J. S. 
McHakgub (Jour. Afrtrr. Soc. Agron., 29 (1937), No. 9, pp. 797-800, figs. 4).— 
“The system consists essentially of an open lube, filled with sand, having one 
end extending into a water supply and the otlier in contact with the culture. 
For convenience in filling the tube and elimination of air pockets, the tube 
is extended above the surface of the culture and contact with the culture 
made through holes in the wall of the tube at a point near the bottom of the 
pot.” The authors of this note from the Kentucky Experiment Station also 
describe a siphon arrangement which avoids perforating the bottom of the 
pot and the top of the bench. 

Marshall County soils, E, Winters, Jr., and R. S. and L. H. Smith (Illinois 
8 ta. Soil Rpt. 50 (1937), pp. 27, pis. 2, figs. 9). —Marshall County possesses 
352,500 acres of gently rolling to level and well-drained lands in the north- 
central part of the State. The upland soils have developed from glacial de¬ 
posits, the bottom lands from alluvial deposits derived by erosion from the 
glacial material. Loess of varying depth covers parts of the area, the thick¬ 
ness reaching 20 ft, along the Illinois River bluffs. 

The report lists 28 types, representing 22 series, of which the Muscatine 
and Tama silt loams, 24.56 and 12,27 percent, respectively, are the most exten¬ 
sive. 

Putnam County soils, H. Wascher and R. S. and L. II. Smith (Illinois Sta. 
Soil Rpt. 60 (1937), pp. 30, pi. 1, figs. 9). —Putnam County occupies an area of 
109,664 acres in the north-central part of the State. The county lies in a 
region of “considerable relief” and is well drained, mostly by natural drainage. 

The report describes 21 series, inclusive of 26 types, the list being led by 
the Tama, Muscatine, and Clinton silt loams, which occupy, respectively, 17.15, 
17.06, and 11.19 percent of the total area of the county. Swamp, lake, and 
Illinois River areas amount to 9.73 percent 

Wabash County soils, R. S. and L. H. S.mitu (Illinois Sta. Soil Rpt. 81 
(1937), pp. 28, pi. 1, figs. 8). —Wabash County, southeastern Illinois, occupies 
189,456 acres of moderately rolling lands having fully adetpiate drainage in 
the uplands and, in the bottom lauds too nearly level to luive good surface 
drainage, a good adaptability for tile drainage. 

31114—38-2 
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Bluford silt loam, the most extensive soil, totals 31.39 percent of the area 
of the county. Bonnie silt loam follows with 13.2 percent. In all, 27 series, 
represented by 32 types, were differentiated in the survey here noted. 

The mineralogical composition of the very fine sands of some Pennsyl¬ 
vania soils, C. D. Jeffbies (Soil Sci., (1937), 5, pp, 357-363).—^At the 

Pennsylvania Experiment Station the very fine sand of five Pennsylvania soils 
was separated by mechanical analysis and subsequently subdivided by means 
of heavy liquids (bromoform and dilutions of this with light iietroleum) into 
the three mineral groups (1) the heavy minerals, having a specific gravity 
greater than 2.86, (2) the quartz minerals, having a specific gravity greater 
than 2,62 but less than 2.86, and (3) the feldspar minerals, having a specific 
gravity less than 2.62. Improved methods for separating the mineral groups 
quantitatively according to their specific gravities were developed. After sepa¬ 
ration of the mineral groups, the various minerals were identified by standard 
petrographic methods and the relative proportions estimated. It was concluded, 
that “the mineralogical composition of the very fine sand separates varied 
considerably as to amounts, but not as to variety, of mineral species. In the 
mineralogical study of soils, certain generally occurring minerals are useful 
for purposes of comparison and correlation. In the case of the Pennsylvania 
soils studied, these minerals are feldspars, zircon, tourmaline, muscovite, chlo¬ 
rite, hornblende, and rutile. It was possible to study quantitatively the occur¬ 
rence of certain minerals in the soil and to use data thus obtained as an aid 
in soil classification.'^ 

Human and physical resources of Tennessee,—I, Geology, topography, 
soils, 0. E. Axleed, S. W. Atkins, and B. D. Raskopf ( Tenn . Agr. Col., Agr. 
Econ. and Rural Social. Dept. Monog. 38 (1937), pp. IV+20, figs. 4). —This report 
names and describes 30 varieties of geological formation found in Tennessee 
and its 8 main topographical and soil divisions. 

“Tennessee soils vary in texture from the heavy clays of the East Tennessee 
Valley to the sandy soils of the Cumberland Plateau. In fertility, they range 
from poor gravel and slate hill soils in portions of the Highland Rim to very 
fertile valley loam and river bottom alluvial soils, such as the Brown loams 
of the West Tennessee Plateau slope and the Mississippi Bottoms. Wide varia¬ 
tions in productivity of soils occur within small regions.” 

The laws of soil colloidal behavior.—^XVIII, Colloidal electrolytes.—XIX, 
The gel and the sol complex in soil formation, S. Mattson and Y. Gustafsson 
(Soil Sd., 4S (1937), No, 6, pp, 421-452, figs. 14; 453-473, pi, 1, figs, 3).—The two 
papers here noted extend a series (E. S. R., 74, p, 162) begun at the New 
Jersey Experiment Stations and continued as contributions from the College 
of Agriculture, Uppsala, Sweden. 

The first of the present papers discusses the theory of the interaction of 
colloidal hydroxides with colloidal and soluble acids. “By determining the ulti¬ 
mate pH and the titration curves of electrodialyzed samples, when single and 
when mixed, it has been shown that soils having different isoelectric points 
(or pH of exchange neutrality) Interact in a general way according to the 
theory of ampholytes. In the case of amphoteric colloids the mutual neutraliza¬ 
tion proceeds, however, further, because of the limited dissociation of their 
salts.” The chemistry of exchange acidity, exchange alkalinity, and the point 
of exchange neutrality is considered, the authors reaching the conclusion that 
“the reactions of the soil colloidal complex are fundamentally the same as the 
reactions of ordinary weak electrolytes and can be accounted for by a speqial 
application of the known laws of ordinary weak 'acids and bases and of 
ampholytes.” 
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In the second paper the anionic and cationic sol complex, obtained at different 
pH in the extracts from various mixtures of soil and humis, is discussed with 
respect to its composition and isoelectric point. “It has been found that there 
is a minimum of solvation at a pH which corresponds to the isoelectric i)oint of 
the gel complex in the mixture. Above this pH, the sol complex is anionic and 
more acidic than the gel complex, whereas it is cationic and more basic than the 
latter at lower pH. Applied to the process of soil formation, a distinction is 
made between anionic solvation and eluviation leading to Laterites, Red and 
Brown earths, and cationic solvation and eluviation leading to podzolic soils.” 

The organic matter content and moisture relations of some cropped and 
virgin soils, H. F. Mubphy (Ofcla. Acad. 8 ci, Proc, [Ofcla. Univ,], 16 (1936), 
pp. 36, 37), —Soils in various parts of Oklahoma were examined with reference 
to organic-matter content and water-holding capacity. Cropping was found 
to have resulted in a loss of from about 18 percent to more than 35 percent 
of the original organic-matter content. The cropped soils had also a lessened 
capacity for retaining water above the wilting percentage, the available water 
retained by cropped soils being about 80 percent of that retained by the same 
soils before cropping. 

The effect of organic matter on the infiltration capacity of Clarion loam, 
F. B. Smith, P. E. Brown, and J. A. Russell (Jour, Amer, Soc, Apron,, 29 {1937), 
No, 7, pp, 521-525, fig, 1), —In an investigation reported from the Iowa Experi¬ 
ment Station infiltration measurements were made on manured and unmanured 
Clarion loam both in the field and in the laboratory. 

Large variations in the infiltration rate among replicate samples of soil 
were evident in both laboratory and field determinations. Though there was 
a considerable variation in the rate of infiltration among replicate samples of 
soil, the differences between manured and unmanured soils were shown to be 
significant when the determinations were made in the field. The infiltration 
capacity of Clarion loam in a 4-yr. rotation of corn, corn, oats, and clover 
was found to be relatively high, but it was increased materially by additions 
of manure. 

Nutrient content and base exchange properties of organic layers of forest 
soils in the Lake States region, S. A. Wilde, S. F. Buran, and H. M. Galloway 
{8oil 8ci,, (1937), No, 3, pp, 231-239, pi, 1, figs, 2), —In an investigation carried 

out at the Wisconsin Experiment Station, the nutritive properties, base-ex¬ 
change capacity, and reaction of the important morphological varieties of 
humus were investigated with reference to nursery practice. 

“The results show that the organic remains formed under normally developed 
stands of a given composition and on a certain soil type can be considered as a 
material of definite fertilizing value. Hardwood-hemlock duff formed on heavy 
morainic soils proved to have a fertilizing value unsurpassed by that of any 
other type of organic remains in the Lake States region. Hardwood-spruce-fir 
duff, hemlock duff, and hardwood mull duff, formed on heavy outwash or 
morainic soils, approached in quality the hardwood-hemlock duff. White pine 
duff from glacial gravelly sandy loams showed a decidedly lower fertilizing 
value than the previously mentioned types. Aspen-white birch duffs from the 
same sites were similar to white pine duff. Norway pine duff and jack pine 
duff developed on outwash sandy soils, as well as true mull humus from hard¬ 
wood stands, were found to be the lowest in fertilizing value. The results of 
this study indicate that the importance of the underlying mineral soils should 
be taken into consideration in a classification of organic remains for practical 
purposes.’^ 
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A close correlation between the content of essential nutrients in different 
tyi)es of organic remains and the growth of Norway spruce seedlings when 
treated with these remains was demonstrated in the greenhouse. 

Loss of plant nutrients from peat soil, B. D. Wilson and B. V. Stakes 
([Neto Torfc] Cornell 8ta, Mem, 206 (1887), pp. Iff, fig, 1).—Peat soil, held in 
galvanized iron cans provided with outlets, was leached with distilled water to 
ascertain the loss of plant nutrients from the soil. The soil in some of the 
cans received no nutrients, that in others being treated with various quantities 
of nitrogen, phosphorus, and potassium. In some cans the soil was planted, in 
others it was kept bare. The investigation was conducted in a greenhouse for 
a period of 5 yr. 

“Calcium was lost from the soil in much larger amounts than was any of the 
other nutrients studied. Its removal in the drainage water from the bare soil 
was greater than that in the drainage water and the crops combined from the 
planted soil. Cropping conserved the calcium in the soil in large measure. 
Next to calcium, nitrogen was removed from the soil in greatest amount.*’ 

Phosphorus was lost in significant amounts in the drainage water, but rela¬ 
tively large amounts were retained in the soil. 

“Comparatively large amounts of potassium were removed from the soil, but 
this element was also held in considerable amount by the soil. The findings 
suggest that the cation was absorbed in some degree by the soil with the re¬ 
placement of calcium. 

“Cropping was found to conserve the sulfur and the magnesium of the soil, 
as well as the calcium. In this and in many other respects, the removal of 
plant nutrients from peat soil in the drainage water was found to be similar 
to that which has been reported for mineral soils.** 

The erosive character of the Solonetz-like B horizon, H. P. Mubphy ( Okla , 
Acad, 8ci, Proc, [Okla, CZniv.], Iff (1936), pp. 80-82), —^The author describes soils 
found in “numerous so-called alkali spots or slick spots** in central Oklahoma, 
the A horizon, when not destroyed by erosion, being a sandy loam, while the B 
horizon shows the columnar structure. It is shown that the construction of 
terraces from such soil may easily do more harm than good, in that the alkali- 
spot soil is not only in itself readily erosible but causes deflocculation of normal 
soil when brought into contact with it. 

“The data indicate that it is not advisable to build the terraces through 
these Solonetzlike areas with the material at hand, but it is necessary to bring 
in soil from off the area. Quite often these Solonetzlike areas are the starting 
point for gullies. The sodium-laden soil complex starts washing away more or 
less in a channel off the spot and is deposited along the way. Gradually reac¬ 
tion between the normal soil in the channel and this sodium complex occurs, 
producing a defiocculated soil condition along the slight channel, and the soil 
in the channel is ready for removal with the rains which follow. Fills in 
these gullies should not be made with Solonetzlike material because they will 
not stand up but will, by their removal and deposition further along the chan¬ 
nel, only Increase the erosiveness of the soil along the way.*’ 

The deposition of dust in central Oklahoma during the 1085 dust storms, 
H. P, MukPhy (Okla, Acad, 8oi, Proc, lOkla. Univ,}, 16 (1936), pp, 74, 75).—The 
author determined the rate of deposition of dust at the Oklahoma Experiment 
Station s^d made analyses of the samples obtained. The quantity deposited 
reached 312 lb. per acre in 2 days during a dust storm. The samples obtained 
were of very fine silt, grayish brown, and with an organic-matter content of 
4.05 percent, 240 p. p. m. of phosphorus soluble in 0.2 n sulfuric acid, and the 
total jdiosphorus content 0.058 percent. 
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Occurrence of masses of gelatinous microbes in the soil, T. Okada (Soil 
Sci., 45 (1937)y No, 5, pp. S67S71 ).—^“In the soil of some regions in the central 
part of Japan there occur gelatinous masses which are almost exclusively com¬ 
posed of microbes with a gelatinous capsule. The position of these microbes in 
systematic botany is not yet definitely settled. The present paper is a pre¬ 
liminary report on the description of the localities, the method of occurrence, 
and the microscopic and chemical properties.” 

Formamide and ammonium formate as nitrogen sources for plants, B. E. 
Bbown and P. R. Reid {Soil Sci,, 43 (1937), No. 5, pp. 341-347, pi. 1 ).—In view of 
the fact that formamide, which has been proposed for use in ammonia solutions 
for the ammoniation of superphosphate, is hydrolyzed, when a formamide-urea- 
ammonia mixture is used, with the formation of ammonium formate, the authors 
of this contribution from the IT. S. D. A. Bureau of Plant Industry made 11 green¬ 
house pot tests to evaluate formamide and ammonium formate as nitrogen 
sources in complete fertilizer for oats, wheat, and millet in comparison with 
urea and ammonium sulfate. 

“Considering all tests, formamide was better than urea five times and ammo¬ 
nium formate was better than urea seven times. Compared with ammonium 
sulfate both formamide and ammonium formate produced higher yields four 
times. Expressed as total dry-weight yield for all indicator crops on the dif¬ 
ferent soils, the formamide mixture produced 231.5 g, the urea mixture 231.9 g, 
the ammonium formate 235.7 g, the ammonium sulfate 244.0 g, and the control, 
P-K mixture, 101 g. 

“It is probably true that the nitrogen in formamide and ammonium formate 
under normal soil conditions is converted fairly quickly to nitrate form. This 
fact helps to explain the response of oats, wheat, and millet of these compounds. 
The results of the vegetative pot tests show that formamide and ammonium 
formate compared favorably with the standard nitrogen sources.” 

Soil liming investigations.—^III, The influence of calcium and a mixture of 
calcium and magnesium carbonates on certain chemical changes of soils. 
IV, The influence of lime on yields and on the chemical composition of 
plants, J. A. Naftel (Jour. Amer. 80 c. Agron., 29 (1937), No. 7, pp. 526-636, 
figs. 2; 537 - 547 , figs. 2 ),—Continuing earlier work on this subject (E. S. R., 76, 
p. 309), the author reports in two further papers the following observations of 
certain Alabama soils: 

In paper 3 he notes that “the reaction of the soil changed linearly through the 
point of 75 percent of the Ca sorption capacity and then approached a maximum 
of approximately pH 8.0 at the equilibrium or saturation point. The decomposi¬ 
tion of CaCO* increased regularly with the increments of lime added until the 
saturation point was reached. The increase in exchangeable and water-soluble 
Ca accounted for practically all of the CaCOi decomposed at the lower incre¬ 
ments, but this was not true at the higher increments of liming. A portion of 
the Ca of the decomposed CaCOs was converted to the nonexchangeable forms. 
Readily soluble P was more than doubled by the added lime. Exchangeable K 
was decreased with each increment of CaCOs but for some unknown cause in¬ 
creased with the Ca.Mg(C08)a additions. Lime replaced the exchangeable Mn 
directly with the amount added. In some instances no Mn was found after 
heavy liming.” 

In paper 4 the author states that “crop yields were increased on the Noiiolk, 
Hartsells, and Cecil series of soils by liming. The third Increment of lime, 
equivalent to 75 percent of the Ca-sorption capacity of the soils, was generally 
found to be the optimum rate of liming on these soils. The crops used ^ve 
little response to lime on the Decatur and Kalmia soils, since these soils in their 
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native states are highly saturated with bases. A greater growth response was 
obtained from Ca.Mg lime than from Ca lime. This was especially true for the 
last two crops grown on the lighter-textured soils. 

“Liming with increasing increments of CaCOs increased the percentage Ca in 
the plants but decreased the Mg, K, P, Mn, and Fe. This was especially true on 
the light-textured soils and to the extent that certain mineral constituents of 
the crops were considerably decreased. Where the soils were limed with 
CaMg(C08)a, there were similar decreases in mineral content with the exception 
of Mg, which was increased.” 

Discussion of machine fertilizer placement experiments in Virginia, H. H. 
ZiMMEKLEY (Natl. Joint Com. Fert. Appl. Proc., 12 (1936) ^ pp. 25-31), —A report 
is presented of experiments on machine placement of fertilizers conducted coop¬ 
eratively by the Virginia Truck Bxi)eriment Station and the U. S. D. A. Bureau 
of Agricultural Engineering. Work was done with snap beans, peas, kale, spin¬ 
ach, onions, tomatoes, early cabbage, and Fordhook lima beans, and special at¬ 
tention was devoted to the effect of placement on germination of seed and on 
yield. The results substantiate those obtained during the previous 3 yr., indi¬ 
cating that fertilizer applied in the row either directly beneath the seed or mixed 
with the soil in the row reduces germination and in most cases results in a reduc¬ 
tion in yield. Application in bands from 2 to 3 in. on each side of the seed and 
1 or 2 in. below the level of the seed has in general been less injurious to germi¬ 
nation and given higher yields than other methods of ai^pUcation. In a few 
instances broadcast treatment has proved as satisfactory as application in bands, 
but this method of application is not to be generally recommended because in 
previous years the yields have generally been lower than with machine place¬ 
ment. 

The results with transplanted plants, such as tomatoes and cabbage, this year 
indicate that placement in bands may not be as satisfactory as the method of 
applying a part of the fertilizer in the row and mixing with the soil before 
planting, and side-dressing later in rather wide bands on both sides of the row 
and mixing the fertilizer thoroughly with the soil by cultivation. Further experi¬ 
ments will be necessary before definite recommendations can be given growers 
for fertilizing transplanted plants in the eastern Virginia trucking area. 

Analyses of commercial fertilizers (South Carolina Sta. Bui. 311 (1037), 
pp. 56). —This is the usual report, for 1936-37, of the annual fertilizer analyses. 

Commercial fertilizers, L. S. Walker and B. P. Boyce (Vermont Sta. Bui. 
Jfi6 (1937), pp. 23). —In addition to the 1937 report of the annual fertilizer 
analyses, this bulletin notes a 64 percent increase in the total fertilizer tonnage 
as compared with that of 1936 and a very large increase in recent years in the 
consumption of superphosphate, of which the tonnage sold in 1937 was 6.5 times 
that used in 1931-34. 

With respect to the acidifying effects of complete fertilizers, it is estimated 
that “it would require an application to Vermont soils of 720 tons of limestone to 
neutralize the acidity developed by the 10,400 tons of complete fertilizer which 
were sold here this year.” 

AaRICTILTUEAL BOTANY 

Statistical ecology, E. Ashby (Bot. Rev., 2 (1936), No. 5, pp. 221-235 ).— 
“A study of the literature to which this essay is an introduction will convince 
the student that statistics have been applied to the most varied ecological prob¬ 
lems, qften needlessly, and sometimes on false assumptions. It is a literature 
remaykabie for its prolixity, but from its pages there emerge methods which are 
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new to biology and which prove valuable in the difficult study of plant distri¬ 
bution. It must be left to the future to decide in what measure these methods 
can advance botany.” A bibliography of 42 titles is Included. 

Permanent pollen tube slides with the vapor method of changing reagents 
and dehydration, O. J. Bigsti (Stain Technol., 12 (1937)f No, 8, pp, 53, 54) •— 
“The use of dioxan in the vapor jar fixes the pollen tubes embedded in ovary 
tissue and replaces the lactic acid with dioxan, and prepares the material fur 
permanent mounting in balsam.” Permanent mounts by the method detailed 
have been kept for several months with no apparent change in the tissues. 

Retention of plant colors, W. D. Pierce (Science, 84 (1936), No. 2176, pp. 
253, 254). —Flower and leaf colors were found well preserved in many species 
when dried rapidly between blotters after placing the fresh material on plain 
cardboard (or cards overspread with Dennison’s transparent tape) and cov¬ 
ering them with overlapping strips of Scotch cellulose tape (with rubber ad¬ 
hesive) pressed smoothly and tightly over them, or covering them with plain 
cellophane sealed down with the adhesive tape. If mounted on cellophane cards 
the specimens are visible on both sides. 

A histological stain from the black walnut (Jugulans nigra L.), C. R. 
Limber and J. T. (rAMiiLE (Stain Technol., 12 (1937), No. 2, pp. 49, 50). —The 
extraction of the dye from hulls of Juglans nigra and its use in histological 
work are described. It is said to be a nuclear stain, giving a brown coloration 
in chromatin material. Ferric alum gave the best results as a mordant, and 
picroformal, picrosulfuric, and mercuric chloride fixatives proved most satis¬ 
factory. 

A new moisture indicator for wood, M. E. Dunlap (Instruments, 9 
(1936), No. 10, p. 282, figs. 3). —A new, low-cost instrument is described, employ¬ 
ing the relationship between relative humidity and moisture content of hygro¬ 
scopic materials. Determination of the moisture content of wood is accom¬ 
plished with the new instrument by drilling a 0.5-in. hole, a little over 1.5 in. 
deep, in the wood to be tested, and measuring the humidity that develops therein. 

Actions taken by the Second international Microbiological Congress in 
London, 1036, regarding bacteriological nomenclature, R. St. John- 
Brooks and R. S. Breed (Jour. Bact., 33 (1937), No. 4y PP- 445-447). —The princi¬ 
pal actions taken were as follows: Bacillus is accepted as a “genus conservan- 
dum,” with the type species “R. suhtilis Cohn emendamt Prazmowski, 1880“; ge¬ 
neric homonyms are not permitted in the group Protista, and it is held “advis¬ 
able to avoid homonyms amongst Protista on the one hand, a plant or animal 
on the other,” and “while specific substantive names derived from names of 
persons may be written with a capital initial letter, all other specific names are 
to be written with a small Initial letter.” 

On the problem of the nature of the action of bacteriorhizal microor¬ 
ganisms on plants, A. A. Isakova (Compt. Rend. (Dok.) Acad. Sci. U. R. S. S., 
n. ser., 4 (1936), No. 9, pp. 429-432). —^The results obtained led to the conclusion 
that there exists a specificity of the bacteriorhizas for various plants and for 
their effects on germinating seeds. The introduction of bacteriorhizal com¬ 
plexes into the medium stimulated the sprouting of seeds, and seedlings from 
inoculated seeds were larger and more vigorous. The results obtained are be¬ 
lieved to indicate that the original action of the micro-organisms should be re¬ 
garded as of hormonal nature rather than as a modification of the nutritional 
regime. 

On the true influence of bacteriorhizal microorganisms on the germina¬ 
tion of seeds, 11, A. A. Isakova (Compt. Rend. (Dok.) Acad. Sci. U. R.^8. 8.. 
n. ser., 14 (1931), No. 7, pp. 463-465). —Continuing the above studies, it is con- 
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eluded that crop plants exhibit Individual reactions to bacteriorhlzas. Thus 
cotton and wheat seeds were most reactive to their own bacteriorhlzas, while 
oat seeds showed a poor reaction to its specific forms. It is believed that the 
bacterial complex selected by the root system affects the plant through the 
metabolic products discharged into the surrounding medium. 

On the physiology of the formation of nodules on legume roots, K. Y. 
Thimann {Natl, Acad, 8ci, Proc., 22 (1936) , No, 8, pp, 511-514). — That the 
development of nodules is due to the production of an auxin by the nodule 
bacteria is indicated by the tests here described. 

The behavior of paired monosporous mycelia of Fomes roseus (Alb. 
& Schw.) Cooke and Fomes subroseus (Weir) Overh., I. Mounce and 
R. Macbab (Canad, Jour. Rea., 15 (1931)^ No. 4* 8ect. 0, pp. 154-161, pi. 1, 
flga. 12 ).—“F. roseus and F. suhroseus are heterothallic and bipolar. With one 
exception, complete interfertility exists between haploid mycelia derived from 
different sources. The exception is of particular Interest since it shows that 
two cultures of F. roseus from widely separated sources possess one interfertility 
factor in common. F. roseus and F. subroseus may be differentiated on the 
basis of their spore characters. The failure to obtain clamp connections in 
any of the many pairings of a haploid mycelium of F. roseus with a haploid 
mycelium of F. subroseus only serves to emphasize that these two fungi are 
distinct.” 

The chemistry and physiology of the pectins, J. Bonner (Bot, Rev., 2 
(1936), No. 10, pp. 475-497, figs. 2 ). —^The structure and colloidal behavior of 
pectic substances are of interest to the chemist, but they are also plant prod¬ 
ucts of the greatest interest to the botanist and physiologist who study their 
manifold functions in the plant and the relation of chemical structure to these 
functions. This review attempts to show that the pectic substances are of 
interest to the most varied viewpoints, and that all these viewpoints have 
contributed to our present knowledge of the subject. The bibliography consists 
of 75 titles. 

a- and /3-amylase in ripening wheat seeds [trans. title], P. S. Uorumow 
(Biochem. Ztschr., 282 (1935), No. 1-2, pp. 74-78).—In the early stages of ripen¬ 
ing two components of the amylolytic complex were found—one posses.sing a 
preeminently saccarifying action, designated as /8-amylase, and the other evoking 
a rapid dextrinization of starch, as a-amylase. 

Studies of nuclear structure in vegetative and reproductive cells of 
Nlcotiana sylvestris (N, 2 N, and 4N), H. T. Nobthen (Amer, Jour. Bot., 
24 (1937), No. 2, pp. 90-95, figs. 16). —This paper from the University of Wyoming 
reports a study of the responses of nucleoli, chromosomes, nuclei, mitotic or 
meiotic figures, and cytoplasm to a centrifugal force of 1,000 X gravity, 1,500 
X gravity, or 3,700 X gravity in germinal and somatic cells of N. sylvestris 
(In, 2n, and 4n). 

The structure of the growth rings In the secondary wall of the cotton 
hair, T. Kerr (Protoplasma, 27 (1937), No. 2, pp. 229-241, pis. 2, fig. 1). —‘‘The 
secondary wall of the cotton hair is a complex and coherent matrix, and the 
appearance of layering in swollen fibers is due to a structural differentiation 
of the cellulj^e into an alternation of compact, strongly blrefringent zones with 
more porous, comparatively isotropic lamellae.” The details of its structural 
development arc outlined and illustrated. 

.Salient lines of structural specialization in the wood parenchyma of 
dicotyledons, D. A. Kribs (Bui. Torrey Bot. Club, 64 (1937), No. 4, pp. 777-187, 
pis. 2, fig. 1). —^The investigation was based on the study of 782 genera of 
dicotyledonous woody plants. 
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Adventitious roots in stem cuttings of Begonia macnlata and B. semper* 
Horens, A. I. Smith (Amer. Jour. Bot., 2S (1986), No. 7, pp. 511-615, figs. 8). — 
Adventitious roots in the young stem cuttings originated in the interfascicular 
cambium and occasionally in the fascicular cambium at the edge of the bundle. 
Further details regarding their origin and development are given. 

Leaf differentiation in angiosperms, A. S. Foster (Bot. Rev., 2 (1936), No. 
7, pp. 349-372, figs. 10). —^This review (with 70 titles in the bibliography) con¬ 
tributed from the University of California considers the leaf initiation at the 
growing point; the origin of the rw'tiole, midrib, and lamina; and foliar deter¬ 
mination in angiosperms. 

Some observations on the absorption and exosmosis of electrolytes by 
storage organs, with particular reference to potato and artichoke tubers, 

G. F. Aspkey (Protoplasma, 27 (1937), No. 2 , pp. 153-168, figs. 4)- —“The effect 
of differential periods of immersion of potato and artichoke tissue in running 
tap water on their subserjiiont exosmosis and absorption of electrolytes has 
been investigated.” 

Subsequent exosmosis by potato tuber discs into distilled water varied in¬ 
versely with the duration of exposure. The usual course of exosraosis into dis¬ 
tilled water was followed, no matter how long the tissue was subjected to tap- 
water treatment. Relatively rapid initial excretion of electrolytes was followed 
by their gradual reabsorption. The absorption of ions from ammonium chloride 
solutions by tuber slices was greatly increased by previous immersion in running 
tap water for periods up to 120 hr. Absorption of ions from ammonium chloride 
solutions varied inversely as the excretion of electrolytes from the tissue, which 
was inconsistent with expectations based on ionic exchange. 

Artichoke tubers l)ehaved differently, since neither their subsequent exosmosis 
nor intake of ammonium chloride could be notably altered by the method used. 

‘‘The results are discussed in the light of, firstly, purely physical effects which 
may be ascribed to the prolonged immersion of these storage organs in running 
tap water and, secondly, physiological and biochemical changes occurring in the 
tissues. The latter would seem offer more ijromise of a satisfactory 
explanation.” 

Plant tissue cultures, P. R. White (Bot. Rev., 2 (1936), No. 8, pp. 419-437) — 
In this comprehensive review of plant tissue cultures and their applications, 
such a culture is defined as “any preparation of one or more isolated, somatic 
plant cell.s which grows and functions normally, in vitro, without giving rise 
to an entire plant.” 

A bibliography of 132 references is included. 

The influence of the temperature of the culture w’^nter on the water 
absorption by the root and on the stomatal aperture, T. Tagawa (Jour. 
Faculty Ayr., Hokkaido Imp. Univ., 39 (1937), No. 4* PP- 271-296, figs. 8). —Be¬ 
tween 0® and 30® C., a rise of water temperature caused a gradual increase of the 
rate of water absorption by the seedling roots of Phoscolus vulgaris in water 
culture. The stomata opened widely when the roots were kept in water at 0®, 
but the plant became flaccid due to a decrease in water absorption. With rises 
in temperature up to 20® a gradual closure of the stomata occurred, while be¬ 
tween 20® and 30° a gradual opening took place concomitant with an increase 
in water absorption, though the degree of opening was not as great as in the 
first case. It is believed that the cold injury may be due in some cases* to a 
disturbance of the water balance in the plant body rather than to any direct 
effect of low temperatures. 

Effect of variation of temperature on the respiration of flower (HeUan- 
thus annnus), A. Guha Thakubta and B. K. Durr (Bose Res. Inst., Calcutta, 
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Trans,, 10 (19SJ^5), pp, 9S-111, figs, 6). —^Respiratory activity was depressed 
when the flower was subjected to prolonged high temperature. The Initial effect 
of raising the temperature was an enhancement of respiratory activity, which in¬ 
creased with the temperature up to 52® O., “the critical temperature maximum.” 
Above this point the respiratory rate underwent a marked decline until death, 
which occurred above 55®. The seasonal variation had no effect on the critical 
temx>erature maximum. The temperature coefficient of respiration for the flowers 
was found to be fairly constant from 32® to 52®, but at lower temperature ranges 
it was comparatively higher. The optimum temperature for respiration was 
found by determining the particular temperature at which the maximum respira¬ 
tory rate remained approximately constant for a fairly long time (e. g., 6 hr.). 
This optimum for H, annuus was found to be about 34®. 

Vernalization of winter rye during ripening, F. G. Gregory and O. N. 
Purvis {Nature [London], 1S8 (1936), No, 3501, p. 973, fig, 1), —Vernalization 
is reported as successfully applied while the ears remained attached to the parent 
plant. 

Photoperiodism of the cotton plant, N. N. Konstantinov (Foioperiodizm 
khlopchatnika, Moskva (Moscow): VsesoCUzn, Akad, Selsk, Khoz. Nauk Lenina, 
Sred, Nauch. Issled. Inst, Khlopkov. [Lenin Acad. Agr, 8ci., Sci. Res. Cotton Inst. 
Middle Asia], 1934, PP- ^0, figs. 17; Eng. ahs., pp. 72-74), —In these investigations 
(1029-32) conducted at the Central Plant Breeding Station of the Central Asia 
Institute of Cotton Research, over five species of cotton were tested under 6, 9, 
and 12 hr. of illumination daily, with the summer day of from 14 to 15 hr. as 
control. The conclusions were as follows: 

According to the accepted classification, cotton should be placed among the 
short “day plants. The earliest and early forms did not respond to shortening 
of the day, intermediate forms exhibited a slight reaction, while some of the 
perennial, arboreous forms showed the strongest effects. The length of day 
producing optimum photoperiodic reactions varied from 8 to 12 hr. for the 
different cotton varieties. Shortening of the day to 6 hr. led to eventual starva¬ 
tion. The basic change induced by shortening of the day consisted in lowering 
the level at which the first fruiting branch is formed, resulting in earlier setting 
of flower buds and earlier blooming and ripening. A very strong shortening 
of the day led to a slowing down of the rate of blooming. 

The photoperiodic reaction was correlated with the geographic origin of the 
cotton variety, being most intense in the equatorial cottons and lessening bi 
intensity with Increase in altitude. For a series of cottons the natural duration 
of day of their native habitats is probably not the optimum one. 

The type of photoperiodic reaction differed for different forms of cotton, and 
three types are described. The observational evidence appeared to justify the 
assumption that by selecting a suitable set of factors affecting the growth of the 
plant the antagonism between reproductive and vegetative development in most 
cases may be removed. 

Though as yet not fully proved, the experiments appeared to indicate that in 
a series of forms of cotton a photoperiodic “aftereffect” exists, but in order to 
preserve this effect a certain minimum duration of the influence of the short 
day on the plant is necessary. 

Since, In tie genus Oossypmm, there exists a great variety of adaptations to 
periodicity of illumination, it is believed that this character may, to a certain 
extent, serve a taxonomic purpose. Probably also this factor has played an 
important role in the geographical distribution of species of cotton. 

is thought that the short-day method should play an important role "in 
[practical breeding operations, allowing a more detailed study of the commercial 
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values of a series of cottons and making it possible to bring together the blooming 
dates of annual and perennial forms for hybridization and development of better 
commercial varieties. 

Does the combined effect of all spectral zones in white light cause an in¬ 
crease of their individual photosynthetic action? [trans. title] C. Montfobt 
(Ber, Deut Bot. Gesell, 55 (1937), No. 2, pp. 1^2-156, figs. 8).—Based on the 
results of this study, the hypothesis that the total photosynthetic performance 
in white light amounts to more than the sum of the partial effects of its indi¬ 
vidual spectral zones is believed to have validity for neither green nor brown 
assimilatory tissues. 

The effects of continuous and of intermittent illuminations on phototro- 
pism, S. C. Das and B. K. Palit (Bose Res. Inst., Calcutta, Trans., 10 
(193i-S5), pp. 47-59, figs. 5). —With regard to photosynthetic action, intermittent 
illumination is, under certain conditions, relatively more effective tlian con¬ 
tinuous light, the modifying condition being the frequency of intermittence. 
Moreover, the relative efficiency of intermittent light proved to be at its maxi¬ 
mum at a high frequency of intermittence. When the frequency of intermit¬ 
tence underwent a decline, the effectiveness of intermittent light also exhibited 
a depression. 

The effects of continuous and of intermittent illuminations on longi¬ 
tudinal growth, S. O. Das and B, K. Palit (Bose Res. Inst., Calcutta, Trans., 
10 (19S4-S5), pp. 61-71, figs. 2). —Using devices especially developed for the 
purpose, it was found that retardation of the longitudinal growth rate in 
cosmos seedlings was, generally speaking, greater under intermittent than under 
continuous lighting. Even with regard to the relative efficiency of intermittent 
lights, quicker frequencies of intermission were relatively more effective. A 
wider generalization was reached with regard to the action of continuous v. 
interrupted lights on green plants, since such diverse activities as photo¬ 
synthesis, phototropisra, and growth were found to undergo modifications 
o.ssentially of similar character. 

Behavior of the plastid pigment in photoperiodirally reacting plants 
with different photic rations [trans. title], B. K. K.\b (Planta. Arch. Wiss. 
Bot., 26 (1937), No. 3, pp. 420-462, figs. 9).—Lactuca sativa, Soja hispida, Phasea- 
Ins vulgaris, and Triticum were used in this study. 

The light field and leaf pigments [trans. title], A. Sf.ybold and K. EJgle 
(Planta. Arch. Wiss. Bot., 26 (1937), No. 3, pp. 491-515, figs. 5). —This is a qualita¬ 
tive and quantitative study of various sun and shade plants and leaves and of 
emersed and submerged water plants in relation to leaf pigments. 

Pigments of the oat coleoptile, G. Wald and H. G. du Buy (Science, 84 
(1936), No. 2176, p. 247). —The oat coleoptile grown in darkness appeared color¬ 
less but was found to contain xanthophyll and carotene in very low concentra¬ 
tion. This may account for Its sensitivity to wave lengths below 550 mp, 
characteristic of the absorption spectrum of carotenoids. 

The physiological possibilities of growth acceleration in plants by chem¬ 
ical and physical agents which are not nuclear nutrient materials, I, III 
[trans. title], G. H. Veltman (Forschungsdienst, 1 (1936), No. 11, pp. 836-846; 2 
(1936), No. 1, pp. 26-38). —Part 1 gives a critical review (with bibliographical 
footnotes) of the nomenclature of the subject, the growth-promoting substances 
of plant origin, animal hormones, and dyes. Part 3 considers stimulatory 
agents (true stimulants and biocatylzers) and growth accelerators (physical 
Influences). 

The influence of zinc, iron, copper, and their combinations on the 
growth of Aspergillus niger [trans. title], P. Gollmick (Zcntbl. Bakt. [etc.l. 
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2, Abt, 9S (1936), No. 23-S6, pp. 421-442, figs, 5).—The study was carried out, 
In general, with nutrient solutions freed from heavy-metal impurities by means 
of animal charcoal. 

Influence of carbon monoxide, ethylene, and KMn04 upon the develop¬ 
ment and harvest of hemp [trans. title], P. I. Saraev (Khim. SoQialist, ZcmL 
(Chem. Socialist Agr.)^ No, 10 (1936), pp, 4^-50, figs, 4; Eng. aba., p, 50 ),— 
Treatment of hemp seeds with carbon monoxide and ethylene before sowing 
influenced positively the Initiation and acceleration of development of the 
plant in all phases (budding, flowering, and ripening). The increased develop¬ 
ment of the root system is especially noted. Both seeds and total yield were 
increased by the treatments, and carbon monoxide also influenced the germina¬ 
tion. In weak concentrations, potassium permanganate appeared to stimulate 
hemp development in all its phases. 

Growth of wheat seedlings in solutions containing chemical growth 
substances, D. R. Mabmer (Amer, Jour. Bot, 24 (1937), No. 3, pp. 139-145, 
figs. 4)- —“A quantitative study was made of the growth of root, coleoptile, and 
leaf, and the initiation of lateral roots of wheat seedlings in a wide range of 
concentrations of indole-3-acetic acid, indole-3-propionic acid, and indole-3-butyric 
acid at pH 4.6 and pH 7.5. The addition of the growth substances to media 
buffered at both pH values brought about a decrease in the growth of the primary 
root, coleoptile, and first leaf, and an increase in the number of secondary roots.** 

Effect of 3-indole acetic acid on cell walls of stem and root, W. J. 
Robbins and J. R. Jackson (Amer. Jour, Bot., 24 (1937), No. 2, pp. 83-88, 
fig. 1), —“Stem wall material (cotton thread, hemp cord) stretches more under 
the Influence of a weight when treated with lanolin containing 0.2 percent 
ludoleacetic acid than when treated with lanolin alone. Stem wall material 
(paper strips, dried strips of potato tuber, twigs of elm, stems of Ambrosia) 
bends more after treatment with lanolin containing 0.2 percent indoloacetic acid 
than with lanolin alone. Roots (corn, willow, Chenopodium, and Ambrosia) 
bend less when treated with lanolin containing 0.2 percent indoloacetic acid 
than with lanolin alone. It is suggested that these results may explain why 
the growth hormone increases the growth of stems but inhibits the growth of 
roots. It may increase the extensibility i»f stem walls and decrease that of 
root walls. 

“The conclusion that the chemical or physical constitution of stem walls 
differs from that of root walls follows.’* 

Histological and microchemical studies of the reactions of tomato plants 
to ludoleacetic acid, H. A. Bobthwick, K. C. Hamneb, and M. W. Pabkeb 
(Bot Qaz., 98 (1937), No, 3, pp. 491-519, figs. 20). —An internode terminated by a 
cut surface failed to enlarge after decapitation unless the cut surface was 
treated with indoleacetic acid-lanolin mixture, but internodes so treated en¬ 
larged at about the same rate as the inter nodes below. The first observed 
change after treatment was an enlargement of the epidermal and cortical cells. 
Many of the stem tissues of treated plants became meristematic. Most paren¬ 
chymatous cells in the 0.5-2 mm zone from the treated surface underwent some 
divisions, the endodermal cells, external and internal phloem parenchyma, and 
adjacent pi^h cells exhibiting greatest activity. The epidermis, most of the 
pericycle, Sieve tubes and companion cells, and internal fibers showed little or 
no merlkematic activity. A ring of adventitious roots formed around the stem 
as a result of activity in the external phloem, portions of the active band of 
endodermal cells covering the tips of the roots as they pushed through the 
cortex. Another ring of such roots formed near the pith as a result of activity 
of cells in the internal phloem and adjacent pith. 
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Nitrates were more concentrated in the controls. The protein concentration 
in treated stems increased in areas where cell divisions became more abundant. 
Starch disappeared from cells of the treated stems as the tumors enlarged, but 
remained in the controls. 

Is heteroauxin a growth-promoting substance? L. H. Leonian and V. G. 
Lilly (Amer, Jour, Bot,, 24 (1937)^ No, S, pp, 135-189, figs. 15)* —“Fungi, algae, 
and detached roots and shoots of aseptically germinating corn grains were 
tested to determine If their growth was stimulated by various concentrations 
of heteroauxin ranging from one part in ten thousand to one in ten million 
parts of nutrient medium. It was found that without a single exception the 
higher concentrations of the heteroauxin proved toxic and the lower concen¬ 
trations failed to Induce any stimulation. Corn roots and shoots did better 
in the checks than in the presence of the greatest dilution of heteroauxin. 
It is concluded that insofar as these experiments are concerned, heteroauxin 
is a growth-inhibiting rather than a growth-promoting substance.” This is a 
contribution by the West Virginia Experiment Station. 

Plant growth effects of heteroauxin applied to soil and plants, W. F. 
Loehwino and L. C. Bauguess (Science, 84 (1936), No, 2167, pp, ^7).— 
Elongation was stimulated by the addition of 15 cc of a 1/15000 aqueous solu¬ 
tion of /3-indolyl acetic acid to the soil In pots of stock. The effect was 
transitory, disappearing within 10 days. 

Upward effects of auxin in coleoptiles and stems, R. Snow (New Phytol., 
35 (1936), No. 4, pp. 292-304, flga, 3 ),—From tests with oat coleoptiles, sunflower 
hypocotyls, and pea seedlings the following conclusions are drawn: Heteroauxiu 
can be transported to some extent in the morphologically upward direction in 
coleoptiles, and this upward transport occurs largely, if not entirely, in the 
conducting strands. In whichever direction the heteroauxin is carried, it 
accelerates their growth. The retardation of very young internodes by hetero- 
auxin drawn up with the transpiration stream is probably brought about in a 
different way from the retardation by heteroauxin paste applied externally 
below them. The results are discussed in detail and compared with those of 
other workers. 

The influence of auxin on secondary branching in two species of Aster, 
A. L. Dfxislk (Amer, Jour. Bot., 24 (1937), No. 3, pp. 159-167, flga. The 

results of tests with Aster novae-aiigliae and A. mnltiflorus indicate that the 
differences in branching habit are largely correlated with the amount of auxin 
produced in the terminal bud and to a lesser extent with that produced in 
young leaves. 

The question of the influence of humic acid on the assimilation of 
plants [trans. title], A. W. Blagowestschenski and A. A. Prosorowskaja 
(Biochem. Ztsclir., 282 (1935), No. 1-2, pp. 99-103 ).—Humic acid added to a 
solution acted as a stimulant, increasing the permeability of the protoplasmic 
membrane in experiments with glucose exosmosis from onion bulb scales and 
with infiltration of ammonium nitrate into sunflower and sugar beet leaves. 
Whether or not it promotes the penetration of ammonium nitrate into the 
interior of thq cell, under the experimental conditions it had no influence on 
the course of protein synthesis. 

The apparent nitrogen assimilation of gerniinatiiig peas. (The ap¬ 
plicability of the KJeldahl method to biological nitrogen assimilation ex¬ 
periments) ftrnns. title], B. M. Smyth and P. W. Wilson (Biochcm. Ztschr., 
282 (1935), No. 1-2, pp. 1-25, flgs. 3 ).—In germinating peas in the presence of 
various alkaloids and salt solutions or of distilled water, increases of per¬ 

cent In nitrogen content (based on dry weight) are rex)orted. That these 
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increases were outside the experimental error was shown by a statistical 
investigation of the nitrogen content of germinated and ungerminated peas. 

The KJeldahl method and its modifications are discussed, with the conclusion 
that it does not appear especially suited to biological nitrogen assimilation 
studies. 

Growth of Eryslphe germ tubes In deuterium oxide after exposure to 
water, R. Pbatt {Amer. Jour, Bot, 24 (19S7), No. 2, pp. 76-82, flga, 3). —“The 
injury to germ tubes placed in DJO-H2O mixtures without earlier exposure to 
HaO increased with the DaO content of the mixture. The growth of germ tubes 
in each D2O solution varied inversely with the length of the previous period 
of immersion in H2O. The percentage rate of increase of the quotient obtained 
by dividing the growth that germ tubes failed to make in DaO by the amount 
they would have grown if left in HaO was constant and nearly the same in each 
mixture employed, but the absolute rate of increase of the quotient accom¬ 
panying any period of exposure to HaO was proportional to its value at the 
beginning of the exposure period. . . . 

“The injury to germ tubes germinated and grown in HaO and then trans¬ 
ferred to different D2O solutions was linearly related to the germ-tube length 
at the time of transfer. At different stages of elongation the D2O injury to 
germ tubes germinated and grown in D2O mixtures was likewise linearly 
related to the concentration of DaO, and at different times throughout the 
growth cycle the sensitivity of germ tubes in DaO mixtures to an increase in 
the DaO concentration was nearly a linear function of their length. . . . 

“Subsequent DaO injury to germ tubes germinated and grown in DaO mixtures 
was approximately a linear function of the germ-tube length during the early 
phases of growth, but. . . later the Injury to germ tubes increased more rapidly 
in proportion to their length. This is interpreted to mean that before the 
velocity of the different reactions in the growth process becomes very great 
the intracellular mechanism involved can establish new equilibriums among the 
rates of the several spore reactions, but that later when the concentration of 
abnormal compounds within the spores becomes high and the reactions are 
proceeding rapidly, such adjustments cannot be made rapidly enough to 
permit growth to proceed normally.*' 

Plants made poisonous by selenium absorbed from the soil, S. F. Tbb- 
LBASE and A. L. Mabtin {Bot. Rev,, 2 (1936), No. 7, pp. 373-396). —This review 
discusses the history of livestock poisoning by selenium in plants (“alkali 
disease”), the cause and nature of the malady, the distribution of selenium in 
soils, its absorption and accumulation by plants, and control and preventive 
measures. 

GENETICS 

A chronology of genetics, R. Cook (17, 8, Dept. Agr. Yearbook 1937, pp. 
169, 170, 1457-I477, fig. 1). —The more important contributions to genetics are 
summarized chronologically and the development of the subject is graphically 
illustrated. 

Fundamentals of heredity for breeders, E. N. Bbessman (17. 8. Dept. Agr. 
Yearbook 1937, pp. 166, 167, 168, 169, 1419-1449i figs. 9). —A brief but concise 
explanatih^ and summary is given of the principles of heredity in plants and 
animals. 

Vegetative reproduction, J. R. Maonxsb (17. 8. Dept. Agr. Yearbook 1037, 
pp. 167, 168, 1450-1436, figs. 3). —^This is a discussion and summary of the under¬ 
lying principles, the nature of mutations, and the permanency of horticultural 
varieties such as the Esopus Spitzenburg apple. 
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[The improvement of field crops] (17. 8. Dept. Apr. Yearbook 19S1, pp. 
m, ISS, 150-156, S95-iU, 999-mi, figs. 79).—The articles included In the 
above paging are entitled Poi)corn Breeding, by A. M. Brunson (pp. 395-404); 
Breeding and Genetics in Potato Improvement, by F. J. Stevenson and C. F. 
Clark (pp. 405^44) ; Miscellaneous Forage and Cover Crop Legumes, by 
R. McKee and A. J. Pieters (pp. 999-1031) ; Breeding Miscellaneous Grasses, 
by H. N. Vinall and M. A. Hein (pp. 1032-1102) ; Improvement of Timothy, by 
M. W. Evans (pp. 1103-1121) ; Alfalfa Improvement, by H. M. Tysdal and H. L. 
Westover (pp. 1122-1153) ; Improvement in Soybeans, by W. J. Morse and 
J. L. Cartter (pp. 1154-1189) ; and Clover Improvement, by A. J. Pieters and 
E. A. Hollowell (pp. 1190-1214). Summaries are also included (pp. 132, 133, 
150-156). 

As in the previous group (E. S. R., 70, p. 2G), the articles for the specific 
crops indicated variously review the history and status of improvement in the 
United States and elsewhere; describe improvement methods and objectives; 
indicate varieties and strains improved by introduction, selection, or hybridiza¬ 
tion by State experiment stations, the IT. S. Department of Agriculture, and 
other agencies and individuals; treat of the work and productions of breeders 
in foreign countries; record progress and accomplishments in genetic and 
cytological work with the crop; cite pertinent literature; and list recommended 
varieties and personnel engaged in research in different States and countries, 
indicating their current work and objectives. 

The inheritance of various morphological characters in alfalfa and their 
relation to plant yields in New Jersey, G. W. Bubton (Nexo Jersey Stas. 
Bui. 628 (1037), pp. 35 , figs. 6). —The principal conclusions from the inheritance 
and field studies with alfalfa, here reported in greater detail, have been noted 
from another source (E. S. R., 77, p. 766). Other pertinent observations are 
as follows: 

An alfalfa variety for New Jersey should be resistant to wilt {Phytomonas 
insidiosa) and to heaving injury, two of the most common causes of loss of 
stand. Soil t('Xture and drainage evidently are important factors determining 
longevity of alfalfa stands in the JState. Indications were that soil drainage, 
available nutrients, and pH play an important role in alfalfa seed production 
in the Eastern States, 

In general, the relationship between plant characters as measured by cor¬ 
relation ratios was similar in type and degree under field and greenhouse 
conditions. High positive linear correlations, in the greenhouse and field, be¬ 
tween green and dry plant weight« seemed to justify the determination of 
only green weights when choosing superior plants within a plant progeny. 
The amount of water transpired by alfalfa tended to he directly proportional 
to the dry weight of the plant. Three harvests should be considered a minimum 
for determining the relative yield capacity of an alfalfa progeny, particularly 
if the plants have been transplanted from the greenhouse to the field. In 
field planting of Fa of Medlcago falcata X Hardigaii, winter survival seemed 
to be associated with frost resistance and a well-branched root system, the 
most resistant plants possessing the most highly branched root system. 

Variation in buffalo grass, W. B. Gebnebt {Jour. Amer. 8oc. Agron., 29 
(19S7), No. 3, pp. 242-246, figs. 4). —Several variants in Buchloe dactyloides are 
described from Oklahoma Experiment Station studies. 

A genetical study of roots in relation to disease-resistance in cotton, 
V. G. Panse and A. F. Patel {Indian Jour. Agr. Set., 7 (1937), No. 3, pp. 451- 
457). —^A long taproot, many laterals in the lower regions, and a few laterals 
in the upper region were associated with greater resistance of certain varieties 
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to root rot. Similar differences were shown to exist between resistant and 
unselected plants within Broach 9 cotton. Such differences within a strain 
evidently Justify single plant selection based on desirable root characters. A 
rapid method of exposing and examining cotton roots is described. 

The chromosome number In Ipomoea and related genera, J. R. King 
and R. Bameurd {Jour. Heredity, 28 (1937), No. 8, pp. 278-282, fig. 1). —Most 
of the species and varieties of Ipomoea and several related genera studied at 
the Maryland Experiment Station were found to be diploids (2n=30) except 
/. ramoni (2n=60) and /. hatataa (2a=90). The basic chromosome number 
in QuamocUt varies in different species, being either 14 or 15. Certain reported 
hybrids are discussed in relation to the chromosome numbers for the species 
in both groups. 

Inheritance of height of plants in the Italian millet—Setarla italica 
(Beauv.), G. N. R. Ayyangar and P. V. Habtharan (Madras Agr. Jour., 
25 (1937), No. J, pp. 141-143, pi. 1). —In S. italica, tall plant averaging about ^11 
cm In height proved a simple dominant to short plant, average 75 cm. Both 
parents had about the .same number of Internodes but differed in internodal 
length, which also affected the length, thickness, and weight of the main head 
with corresponding increases in kernel number and weight. 

Breeding winter oats resistant to cro^vn rust, smut, and cold, H. C. 
Mubphy, T. R. Stanton, and H. Stevens (Jour. Amcr. Soc. Agron., 29 (1937), 
No. 8, p. d22-d57).—Strains of hardier types of winter oats resistant to smut 
and crown rust were the objective in cooperative work by the U. S. D. A. Bureau 
of Plant Industry and the Iowa and Idaho Experiment Stations. 

Results on the reaction of selections from Lee X Victoria and Hairy Cul¬ 
berson X Victoria oats crosses to cold (freezing), crown rust, and smut under 
greenhouse, laboratory, and field conditions are presented for the F» to Po 
generations. Forty-seven of about 600 Fa plants marked as showing a tendency 
toward winter habit in the seedling stage were used as foundation stocks. 
A tendency expressed for transgressive segregation in cold resistance In Lee X 
Victoria, not evident in Hairy Culberson X Victoria, was confirmed. Under 
freezing-chamber conditions in the Fs generation, 37 of 87 selections of Lee X 
Victoria surpassed Lee in cold resistance. 

Distribution of Fa plants on the basis of reaction to crown rust under green¬ 
house conditions suggested a genetic ratio of 1 : 2:1 in Fi for resistance, 
heterozygosity, and susceptibility. Most F 4 families of both crosses showed 
satisfactory resistance to crown rust. Fairly close agreement in resistance 
to crown nist was obtained in sister progenies grown simultaneously in green¬ 
houses at Ames, Iowa, and Arlington, Va., the data also supporting the view 
that in most cases resistance to crown rust in the seedling stage is analogous 
to that of the adult stage. Smut occurred in only two F 4 families of Lee X 
Victoria and in none of Hairy Culberson X Victoria. Of 123 selections of both 
crosses tested in Fb, 77 were resistant to smut at both Aberdeen, Idaho, and 
Arlington, Va. Under field conditions at Aberdeen in 1936, smutted plants 
appeared in 6 of 33 Fe progenies, many plants from the smut-free and crown-rust 
resistant families being promising in grain characters. 

Inheritance of rest period of seeds and certain other characters in the 
peanut, F. H. Hitij:. (Florida Bta. Bui, 314 (1937), pp. ^ 8 , figs. 2). —Genetic 
studies of the required rest period of seeds, seed shape, seed coat color, yellow 
seedlings, Valencia plant type, and a brachytlc form of dwarfing in the com¬ 
mon peanut (Arachia hypogaea) are reported, and biometric tests for associa- 
ti<m 8 of the first 5 of these characters among themselves and with 17 others 
also are presented. A division of the American varieties of A. hypogaea into 
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three principal groups—runner, Spanish, and Valencia—^was proposed and used 
in the study. 

Seeds planted soon after maturity in conditions near optimum for germina¬ 
tion often required rest periods ranging up to 2 yr. before germinating. Rest 
periods seemed due to necessary physical or chemical changes within the seeds, 
i. e., after-ripening. The average time to emergence of different strains of 
Spanish and Valencia peanuts ranged from 0 to 60 days, and in a more dormant 
group including runner peanuts, A, namhyquarae, and A, rasteirOf from 110 to 
210 days. Genetic differences between .strains within the two groups appeared 
to be very probable. 

The mean time to emergence of Fi seeds was intermediate and probably 
slightly greater than the parental average, whereas means of later generation 
hybrids were considerably below tlie midpoint of their parents. Marked trans¬ 
gressive segregation of F 2 families above the greater parents was found in four 
crosses of Spanish and runner peanuts. Rest period behavior suggested and 
agreed closely with a theory of multigenic inheritance with the zero point of 
rest period coinciding with a germination threshold lying near the midpoint 
of the range of the seed condition basic to rest period. 

A single pair of major genes differentiating long and short seeds with the 
heterozygote intermediate was demonstrated in crosses of Spanish and runner 
peanuts, seed shape evidently being controlled largely by maternal impression 
and little by the genotype of the seed. Russet seed coat color of runner peanuts 
behaved as a single dominant to tan color of Spanish peanuts. Yellow seedlings 
appearing among progenies of a number of crosses indicated duplicate gene 
inheritance with green fully dominant. The genotyi)es LiLilsh might be 
assigned to the Spanish group, libleLa to the runner group and A. nanibyquarae, 
and LiLiLalia to the Valencia group and A. rasteiro. Deficiencies of recessive 
zygotes w’ere found in both monohybrid and dihybrid progenies in all crosses, 
and in some cases deficiencies of segregating plants in proportion to true breed¬ 
ing dominants also were found. The V^alencia plant type (sparse branching 
and central stem in the fruit cluster), found among progenies of several crosses 
of Spanish and runner strains, behaved as a duplicate gene recessive, indicat¬ 
ing that the parent groups carry alternate pairs of duplicate genes in recessive 
and dominant conditions. Male-sterile, brachytic, dw’arf plants, discovered in 
an Fa family of Virginia Runner X Tennessee Red, behaved as a monogenic 
recessive. 

Regression tests involving 22 characters as dependent variables and rest 
period of seeds, seed shape, seed coat color, yellow seedlings, and Valencia 
plant type as independent variables, made with Fa plants or families in four 
crosses of Spanish and runner peanuts, revealed no significant regressions. 

The inheritance and use of phenol colour reaction in hard red spring 
wheats, J. G. O. Fraseb and F. Gfei^leb {Sci. Agr.^ 17 (1936), No. 4, pp. 184^-* 
2^9; Fr. abs., p. 249 ).—Six spring wheats, harvested at 2-day intervals from 
soft dough to maturity and treated wdth a 1 percent phenol solution, gave 
intensified reactions as they approached maturity and increased in dry matter 
content. The kernels, spikes, and floral parts were all influenced by the maturity 
of the plants. The respective color reactions at maturity were for kernels and 
floral parts of Canus, brown, brown; Garnet, dark brown, colorless; Marquis, 
dark brown, dark brown; Red Fife, pale brown, brown; Reward strains, dark 
brown, dark brown and brown; and Ruby, pale brown, brown. Possible ex¬ 
planations of the inheritance of phenol color reactions of spike and kernel In 
Garnet X Red Fife wheat were allelomorphic factors, or two completely linked 
factors. 
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EmaBcnlation of wheat by chilling, G. A. SuirosoN [Jour, Amer, Boo, Agron,^ 
29 (19S7)y No. Sf pp. 247-249). —Mass production of wheat hybrids by emascula¬ 
tion with low temperatures, accomplished at the Nebraska Experiment Station 
with the U. S. Department of Agriculture cooperating, was made possible by 
differences in resistance of stamens and pistils to cold during a short period 
before heading. 

[The improvement and genetics of vegetables] [U, 8, Dept, Agr, Year¬ 
book J937, pp. 122-132, 171-394* figs. 29). —Preceded by a brief summary (pp. 
122-132), the following papers include accounts of the historical development, 
present status, and future trends of breeding and genetic studies with vege¬ 
tables: Vegetable Crop Breeding and Improvement—An Introduction (pp. 171- 
175), and Improvement and Genetics of Tomatoes, Peppers, and Eggplant (pp. 
176-206), both by V. R. Boswell; Breeding and Improvement of Cucurbits, by 
T. W. Whitaker and I. C. dagger (pp. 207-232) ; Onion Improvement, by H. A. 
Jones (pp. 233-250) ; Breeding and Improvement of Peas and Beans, by B. L/ 
Wade (pp. 251-282) ; Improvement in the Leafy Cruciferous Vegetables, by R. 
Magruder (pp. 283-299) ; Improving the Boot Vegetables, by C. P. Poole (pp. 
300-325); Improvement of Salad Crops, by R. C. Thompson (pp. 326-339); 
Improvement of Vegetable Crops—Appendix, by V. R. Boswell (pp. 340-378) ; 
and Improvement of Sweet Corn, by C. B\ Poole (pp. 379-394). 

Varietal improvement in hops, D. C. Smith (17. 8 . Dept. Agr. Yearbook 
1937, pp. 156, 157, 1215-1241, figs. 7). —Tracing briefly the origin and develop¬ 
ment of hops and their use In the manufacture of beverages, the author dis¬ 
cusses the problems involved in hop breeding and improvement, with a summary 
of activities to the present time. A brief summary is included of the paper 
(pp. 156, 157). 

[The improvement and genetics of fruits and nuts] [XJ. 8. Dept. Agr. 
Yearbook 1937, pp. 133-149, figs. 122). —Preceded by a brief summary 

(pp. 133-149), the papers included present accounts of the historical develop¬ 
ment, present status, and future trends of breeding and genetic studies, as 
follows: Strawberry Improvement (pp. 445-495), Blackberry and Raspberry 
Improvement (pp. 496-633), and Improvement of Currants and Gooseberries 
(pp. 634-544), all by G. M. Darrow; Some Unusual Opportunities in Plant 
Breeding, by G. M. Darrow and G. E. Yerkes (pp. 545-558) ; Improving the Wild 
Blueberry, by F. V. Coville (pp. 659-574); Progress in Apple Improvement (pp. 
575-614), and Progress in Pear Improvement (pp. 615-630), both by J. R. 
Magness; Grape Development and Improvement, by E. Snyder (pp. 631-664) ; 
Improvement of Stone Fruits, by F. P. Cullinan (pp. 665-748) ; Improvement of 
Subtropical Fruit Crops—Citrus, by H. P. Traub and T. R. Robinson (pp. 749- 
826); and Nut Breeding, by H. L. Crane, C. A. Reed, and M. N. Wood (pp. 
827-889). 

Polyploidy in native species of Mains, F. B. Lincoln and L. P. McCann 
(Amer. 8oc. Hort. 8ci. Proc., 33 (1936), p. 26). —An examination at the Uni¬ 
versity of Maryland of the root tip cells of seedlings of various species of 
Mains showed 68 , 34, 34, 68, 68, 51, 68, and 51 chromosomes in M. platycarpa, 
M. ioensis, M. argustifolia, M. glaucescem, M. glabrata, M. lancifolia, M. coro- 
naria, andW. hracteata, respectively. 

Improvement of flowers by breeding, S. L. Emswexler, P. Bbirbley, D, V. 
LtncsiNDN, and F. L. Mixleoed (U. 8. Dept. Agr. Yearbook 1937, pp. 149,150, €90- 
998, figi. 25) •— This paper and brief summary present concise, comprehensive 
accounts of the historical development, present status, and future trends* of 
breeding and genetic studies. 
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[Genetic research with violets] {Vermont Bta. Bui. 425 {1937), pp. 28-30). — 
Included are brief reports on chromosomal structure, embryo development, and 
limits of hybridization. 

Improvement of forest trees, E. J. Schbeineb {U. 8 . Dept. Agr. Yearbook 
1937, pp. 158, 159, 1242-1279, figs. 14) •—Stating that breeding of forest species 
is still largely an unexplored field, the author reviews the somewhat limited 
progress to date, discusses the technic employed, and suggests profitable lines 
of improvement. A brief summary is also included. 

Investigations of sexuality in Tilletia tritici with reference to breed¬ 
ing for immunity [trans. title], T. Becker {Phytopath. Ztschr., 9 {1936), No. 
2, pp. 187-228, figs. 8 ).—Following a review of previous work on the race and 
sexuality problem, the author discusses the isolation and behavior of mono- 
sporidial lines of T. tritici on artificial media, its sexuality relations (including 
methods of mycelial infection, the results of infection, and their value in eluci¬ 
dating sexuality relations), and the inheritance of aggressiveness and growth 
behavior in monosporidial lines. A bibliography of 40 titles is included. 

[Papers on progress in animal genetics] {U. 8. Dept. Agr. Yearbook 1937, 
pp. 159-166, 1280-1418, figs. 46 ).—Preceded by a brief summary (pp. 150-166), 
accounts are given ns follows: Breeding Problems With Angora Goats, by W. V. 
Lambert (pp. 1280-12i)3) ; Improvement of Milk Goats, by V. L. Simmons and 
W. V. Lambert (pp. 1294-1313) ; Heredity in the Dog, by W. M. Dawson (pp. 
1314-1349) ; The Breeding of Turkeys, by S. J. Marsden and C. W. Knox (pp. 
1350-1366) ; Duck Breeding, by A. R. Lee (pp. 1367-1378) ; The Breeding of 
Fur Animals, by F. G. Asbbrook (pp. 1379-1395) ; and Bee Breeding, by W. J. 
Nolan (pp. 1396-1418). 

On the inheritance of biochemical characters by animals and its relation 
to their growth, I, II, V. I. PatruSev {Compt. Rend. {Dok.) Acad. Sci. U. R. 
8 . 8 ., n. scr., 14 (1937), No. 9, pp. 57S-5S4, figs. 2 ). —Two papers are presented. 

I. Oliitathion concet)tration in the blood and difference in size of breeds of 
farm animals. —Investigations of the glutathion in the blood of calves and 
mature cattle and sheep of different breeds and crosses showed that the dif¬ 
ferences between the breeds were statistically significant, and glutathion con¬ 
tent in the blood is therefore suggested as a hereditary character which is 
correlated with mature weight and rate of attaining maturity. Variability in 
regard to glutathion concentration \vas associated with age, rale of growth, time 
of day, and time of feeding. The low concentration of glutathion seemed to be 
dominant in crosses. 

II, The catalase content in the blood of honied cattle and of sheep. —Varia¬ 
tions ill the catalase content in the blood of cattle and sheep were associated 
with age, time of day, and other factors considered in connection with the 
above paper. The results confirmed other suggestions regarding the inherit¬ 
ance of catalase content and showed that catalase was correlated with tempera¬ 
ment and body size. 

Color inheritance in Shorthorn cattle, B. Roberts {Jour. Heredity, 28 
{1937), No. 5, pp. 167, 168).—An analysis of the color inheritance, based on 318 
Shorthorn progeny in the Illinois Experiment Station herd and their parents 
and grandparents, showed tliat the data on red and white fitted very closely 
the hypothesis that reds were RR, roans Rr, and whites rr, with red and whites 
exhibiting recessive spotting. Attention is called to the fact that this hypothesis 
does not hold in crosses of white Shorthorns with black breeds, although it 
serves to explain the colors in the cattle produced in the Shorthorn herd of the 
Illinois Experiment Station wdth one exception, based on herd book records, in 
which a red and a red and white produced a roan individual. 
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Practical preying of dairy sires, R. B. Becker and P. T. D. Arnold (Amer. 
Dairy 8ci. Assoc., South Div., Arm. Mtg„ ISSl, Abs. Papers, pp. 19, SO). —^A 
study of the milk and fat production of dams and their daughters by seven bulls 
In the Florida Experiment Station herd showed differences in the transmitting 
ability of the sires, but none produced daughters whose records were all above 
their dams. There was a tendency for the daughters of the highest producing 
dams to produce smaller amounts of milk and fat than their dams. 

The dam as a transmitter, P. T. D. Arnold and R. B. Becker (Amer. 
Dairy Sci. Assoc., South. Div., Ann. Mtg., 1937, Papers, pp. 17, 18). — An 
analysis of 82 daughter-dam comparisons of milk and butterfat records in the 
Florida Experiment Station herd showed a small but positive tendency (r= 
0.16) for daughters from higher producing dams to yield more milk than the 
average of those from medium and low producing dams. 

Investigations on the inheritance of duration of pregnancy, birth 
weights, and teat number in swine [trans. title], J. Schmidt, E. Lauprecht, 
and H. Staubesand (Ztschr. Zilcht., Reihe D, Tierzucht. u. Ziichtungsbiol., 36 
(1936), No. 1, pp. 55-100, figs. 10). —In 337 litters produced by several breeds 
the average duration of pregnancy varied from 112 to 115 days, but no rela¬ 
tion could be found between the gestation period, the size of litters, or the season 
of the year. However, crossing the domestic breeds with wild swine increased 
the average gestation period from 2 to 4 days. Some indications of family 
differences in the duration of gestation were evident. 

Variations in the average birth weights of pigs of the different breeds were 
noted, but they showed no consistent relation to size of litter, duration of 
pregnancy, or time of year when born. The birth weights of cross-bred pigs 
were intermediate between those of their parents. Variations in the birth 
weights between different breeds and families were evidently hereditary. 

The number of teats showing the greatest frequency in the 2,664 animals 
observed was 6 on each side, but variations in the number on both sides of the 
body were observed. In crosses, it was evident that teat number behaved as a 
hereditary character. The results of mating sows and boars with different num¬ 
bers of teats showed that if both parents had at l(»ast 14 teats 90 percent of the 
progeny had 12 or more teats. 

A further contribution to the occurrence of monozygotic twins in 
swine [trans. title], P. Cohbs (Ztschr. Ziicht., Reihe B, Tierzileht. u. Zuchtungs- 
biol., 36 (1936), No. 3, pp. 295-305, figs. 4). —Continuing studies on monozygotic 
twins in swine,* two intra-uterine cases are described. In one pair there was 
only partial separation, resulting in an abnormal monster. Both the others 
were in the same embryonic membranes, but one was being resorbed. 

The segmentary structure of the human X-chromosome compared with 
that of rodents, K. Oguma (Jour. Morph., 61 (1937), No. 1, pp. 59-93, pis. 3, 
figs. 6 ). —From studies of the chromosomes observed in the testes of three Man¬ 
churian men, the author reports that the X chromosome consists of three seg¬ 
ments and that no Y chromosome is present in men. One segment, being larger 
than the rest, has been confused with the Y chromosome. Attention Is called to 
the fhet that the X chromosome of rodents exhibits similar constrictions. The 
number of dfiromosomes in human spermatogonia was clearly counted as 47. 

An analysis of hen feathering in the Sebright Bantam fowl and other 
breeds [trans. title], J. KkiiENECK'f (Ztschr. Ziicht., Reihe B, Tierzileht. u. 
ZUohtungsbiol., 31 (1934), No. 2, pp. 201-216, figs. 6). —^An account is given of 
a pair of Sebright Bantams in which the secondary sex characteristics of the hen 


«Berlin. Tlerarztl. Wchnschr., 50 (1934), No. 49, pp. 641-645, figs. 5. 
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changed spontaneously to those of a cock. On dissection, the gonads were 
found to consist of two well-developed testicles. 

Turkey-chicken hybrids, J. P. Quinn, W. II. Burrows, and T. C. Byerly 
(Jour, Heredityf 28 (1937), No, 5, pp. 169-173, figs, 5).—This more detailed 
account of the attempts to cross turkeys and chickens by artificial insemination 
in the U. S. D. A, Bureau of Animal Industry (E. S. R., 76, p. 612) notes that 
about 20 percent fertility was obtained when turkey hens were inseminated 
with semen from Rhode Island Red, White Wyandotte, and cross-bred cockerels. 
All of the embryos died by the sixth day of incubation except one, which lived 
until fully developed and ready to hatch. The conformation of this hybrid was 
intermediate between the chicken and the turkey. The comb, down color, and 
shank color resembled the chicken. A tendency to extra toes was also noted. 
Only 0.76 percent fertility was obtained in the reciprocal cross. 

Heritable color variations in the Mexican swordtail-iish, M. Gordon (Jour, 
Heredity, 28 (1037), No, 6, pp. 222-230, figs, 2).—Studies of the inheritance of 
contrasting characters, stippled and gold and crescent and twin-spot, in sword¬ 
tail fish showed the stippled effect to be .dominant to nonstipple or gold. Two 
pairs of factors determine twin-spot and crescent. C P individuals are crescent, 
and Cp twin-spot, whereas cP and cp are neither descent nor twin-spot. An 
alternative hypothesis is also presented. 

[Studies on the physiology of reproduction and lactation] (Missouri Sta. 
Bui 387 (1937), pp, 30, 31, 42, 43, 4^3, 51, 52).—In addition to studies previously 
reported, brief comments are given on the following subjects: Duration of the 
sexual cycle and time of optimum breeding in mares, by A. E. Trowbridge and 
n. C. Moffett; chemical analysis of lactogenic hormone extracts prepared by 
the acetic acid and acid-acetone methods, by W. H. MeShan; variations in 
the galactin content of cattle pltuitaries pow^dered after freezing as related to 
sex, age, weight, breed, length of gestation, and stage of lactation, by 0. W. 
Turner and R. P. Reece; and the effects of irradiation in preventing i^rolifera- 
tlon of the secretory tissue of the mammary glands of rabbits, by Turner and 
B. T. Gomez, 

The reproductive capacity of ranis, K. F. McKknzib and V. Beiujneb (Mis¬ 
souri Sta. Res. Bui 265 (1937), pp, 143, figs, 53). —Seasonal and individual varia¬ 
tions in sperm production were measured on eight Shropshire and eight 
Hampshire rams after permitting them to mate at will. Wide variations were 
observed in the numbers of sperm produced, but these were not associated 
with the mating desire, although seasonal effects and excessive breeding activi¬ 
ties influenced the number of sperm per ejaculation. Increased numbers of 
abnormal sperm were found during the hot season. During the breeding sea¬ 
son, no effect of continuous services on sperm morphology could be detected. 
Semen from normal rams was slightly acid and contained from 3 to 5 million 
sperm per cubic millimeter with a marked drop after the third or fourth ejacu¬ 
lation on the same day. Much variability w’as ohst'rved in the number of 
possible matings and the sperm concentration in subsequent matings. 

Fusion of the embryonic membranes and iutersexuality in domestic 
swine [trans. title], P. Cohrs (Ztschr. Auat. u. E?Uwiakl Oesch., 102 (1934), No. 
5, pp. 584-30Si figs. S). —Four litters of pig embryos are described. In each of 
these litters, two of the fetuses were in a single chorion but each had separate 
allantoic membranes although the blood vessels were anastomosed. The twins 
described are considered to be of dizygotic origin, and in cases where the sexes 
were dissimilar on differentiation the females would be expected to exhibit 
intersexuality. 
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Hormonal factors involved in parturition in the rat, F. E. D’Amoub and 
C. Dumont (Quart. Jour, Expt, Physiol,, 26 il9$7), No, 3, pp, 215-22i, fig, 1 ),— 
In experiments dealing with factors responsible for parturition in rats, animals 
were injected during, but near the end of, gestation. It was found that large 
doses of oestrin, with and without gonadotropic substances, terminated gesta¬ 
tion by killing the fetuses or interfering with parturition. No support was 
given to any of the theories regarding the role of oestrin, pitocin, or extracts 
of the anterior lobe, placenta, follicular fluid, or blood in inducing parturition. 

The effects of A^-androstenedione and A”*androstenediol on castrated and 
ovariectomlzed rats, V. Korenchevsky, M. Dennison, and M. Eldridge (B/o- 
chem. Jour,, SI (1937), No, 3, pp, 467-474).—Both A^-androstenedione and A'-andro- 
stenediol, synthetic sex hormones, were found to stimulate male and female 
sex activities in normal and gonadectomized male and female rats. Some co¬ 
operative activity was shown between androstenedione and oestrone in the 
female, but not in the male, and there was evidence of an antagonistic effect 
of oestrone on the action of androstenedlol on some of the female sex organs. 
The effects of these hormones on other glands, fat deposition, and body weight 
are discussed. 

The physiology of pregnancy in the rat: The combined action of male 
and female hormones (testosterone propionate and oestrone), A. M. Hain 
(Quart, Jour. Expt. Physiol., 26 (1037), No. 3, pp. 293-298). —Injection of a dose 
of oestrone, found to produce corniflcation in half of the ovariectomlzed rats 
injected, produced corniflcation in only 2 of 40 rats when injected simul¬ 
taneously with testosterone propionate. Notwithstanding the antagonistic ac¬ 
tion of the male and female hormones in the ovariectomlzed animal, male 
hormone in small, medium, or large quantities was unable to override the 
action of oestrone in interrupting pregnancy when administered at the eleventh 
or twelfth day of gestation. Other tests showed that testosterone alone caused 
abortion, but it could not bring about corniflcation in ovariectomlzed rats. The 
action of male hormone in interrupting pregnancy was therefore considered 
specific. 

The prolonged treatment of castrated and ovariectomlzed rats with 
testosterone propionate, Y. Korenchevsky, M. Dennison, and M. Eldridge 
(Biochem, Jour., 31 (1937), No. 3, pp. 4^3-485). —Testosterone propionate was 
found to be more effective than testosterone in bringing about complete recovery 
of atrophied sex organs of castrated males and the weight of the cervix in 
spayed female rats. The effects on other organs in gonadectomized males and 
females are noted. Testosterone propionate was more effective than testosterone 
in these respects. 

FIELD CEOPS 

Factorial design, A. E. Brandt (Jour, Amer. 8 oc, Agron., 29 (1937), No, 8 , 
pp, 658-667, fig, 1 ), —^This contribution from Iowa State College aims to show 
that, if properly designed, as an experiment is made more complex it becomes 
more efficient and more widely applicable; and to show that a design, in which 
two or more factors or elements each at two or more levels are investigated 
in all combinations in the same experiment, will attain the desired ends. Such 
a design is known as a factorial design. Advantages of factorial experiments 
include efficiency, comprehensiveness, applicability, and economy. 

[A^^ttomic research in the Southern States] (Assoc, South, Agr. Workers 
Proe .^^8 (1936-37), pp. II-I 4 , lk-19, 22-26, 86 , 36, 60-52, 53-78, 124, 
130-10, 161-166, 172-176, 186, 194-199, 200-202, 204-208, 230, 266-271) .—The 
seve^ papers dealing with agronomic problems and presented at the conven- 
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tion of the Association of Southern Agricultural Workers at Jackson, Miss., 
February &-7, 1936, reported largely in abstract form, Included Sixteen Years* 
Experience With Pastures in the Coastal Plain of Georgia, by J. R. Fain (pp. 
11-14), A Survey of the Varieties of Cotton Grown in Georgia in 1935, by E. C. 
Westbrook (pp. 54, 55), and The Effect of Variety, Planting Date, Spacing, and 
Seed Treatment on Cotton Yields and Stands, by G. A. Hale (pp. 58, 59) (all 
Ga.) ; A Summary of Three Years* Results of Pasturing Bermuda Grass With 
Milking Cows, by E. 0. Elting and J. P. LaMaster (pp. 14, 15), and Response 
of the Cotton Plant to Various Sources of Nitrogen Fertilizers on Unlimed and 
Limed Soil, by W. R. Paden (p. 61) (both S. C.) ; Comparison of Northern and 
Southern Pasture Grasses, Particularly as to Their Composition and the 
Effect of Fertilizer Applications on This Factor, by H. N. Vinall and H. L. 
Wilkins (pp. 15, 16), A Comparison of the Hohenhelm System With Ordinary 
Methods of Pasture Management, by T. E. Woodward and M. A. Hein (pp. 17, 
18), Soil Conservation Program in the Southeastern States, by T. S. Buie (pp, 
22, 23), Some Phases of Vegetative Control in the Soil Con.servatlon Program, 
by E. Carnes (pp. 23, 24), Terracing Machinery and Terrace Construction 
Practices, by R. W. Baird (pp. 24, 25), The Relation of Pasture Management to 
Soil Conservation, by R. E. Penn (pp. 25, 26), Tillage Experiments Upon 
Greenville Sandy Loam Soil, by J. W. Randolph (pp. 35, 36), Some Notes on 
the Origin of Cotton Varieties in the United States, by J. O. Ware (pp. 55, 56), 
Relationships of the Cultivated and Wild Cottons of the World, by T. H. 
Kearney (pp. 56, 57), Composition of the Cotton Plant as Related to Fertility 
Factors in Texas Black-Land Soils, by E. R. Collins and D. R. Ergle (pp. 59, 
60), Analyses of Variance as Applied to the Regional Cotton Variety Study, by 
O. A. Poi)e and J. O. Ware (p. 60), Soybean Varieties and Their Utilization, by 
W. J. Morse (pp. 64, 65), Variety Tests of Sugarcane in the Southern United 
States, by G. Arceneaux (p. 65), Lespedeza aericea: What We Know About the 
Crop Today, by A, J. Pieters (p. 66), Alfalfa Investigations in the Mississippi 
Delta, by P. R. Henson (p, 67), Flue-Cured Tobacco Varieties, by E. G. Moss 
(pp. 67, 68), The Present Status of Crotalaria in the United States, by R. McKee 
(pp. 68 , 69), Mineral Nutritional Deficiency Effects in Tobacco, by J. B. Mc- 
Murtrey, Jr. (pp. 72. 73), Fertilization of Plant Cane on Some of the More 
Important Soils of the Sugarcane District of Louisiana, by A. M. O'Neal and 
L. A. Hurst (p. 75), The Zinc Content of Soils, Soil Reaction and Rosette of 
Pecans, by H. M. Boggs and A. O. Alben (p. 76), and Progress of the Soil 
Survey in the Southern States, by W. E. Hearn (pp. 77, 78) (all U. S. D. A.) ; 
Contributions of Plant Breeding to an Improved Agriculture, by H. B. Brown 
(pp. 58, 54), Notes on the Appearance and Behavior of a Pec'uliar New Strain 
of Cotton, by J. R. Cotton (pp. 57, 58), Cotton Following Winter I.ieg\imes in 
Louisiana, by C. B. Haddon (pp. 62, 63), Relation of Fertilizer Ratios to Avail¬ 
able Nutrients and Base Saturation in Louisiana Soils, by H. C. Lovett and 
J. F. Reed (pp. 73, 74), and Toxicity From Arsenic Compounds to Rice on 
Flooded Soils, by J. F. Reed and M. B. Sturgis (p. 76) (all La.) ; Studies in 
Sedge Grass Control, by L. R. Neel (pp. 18, 19) (Tenn.) ; Requirements for an 
Improved Agriculture, by O. C. Bryan (p. 50) (Fla.) ; What Kind of a Land 
Policy Shall We Have In the South? by C. P. Blackwell (pp. 50, 51), Crop 
Production on Some Oklahoma Soil Profiles, by H. F. Murphy (pp. 63, 64), 
and A Five-Year Summary of Fertilizer Results on Sweet Potatoes, by E. F. 
Bulii: (pp. 124, 125) (all Okla.); Soil Conservation in an Improved Agricul¬ 
ture, by M. F. Miller (pp. 61, 52) (Mo.); One-Variety Community Cotton Pro¬ 
duction In Georgia, by B. C. Westbrook, R. P. Bledsoe, and C. A. Mcl^ndon 
(Qay and XJ. S, D, A.),; The Practical Side of Fertilizer Application. 
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Investlgatious, by H. R. Smalley (pp. 69-71); Fertilizer Placements in Con¬ 
nection With Seed Bed Preparation for Cotton, by R. Kuykendall (p. 71), and 
Phosphorus Requirements for Certain Mississippi Soils, by C. R. Dorman (pp 
74, 75) (both Miss.) ; the Influence of Handling Seed Stock on the Shrinkage 
Plant Production and Yield of the Triumph Sweet Potato, by W. S. Anderson 
and J. B. Edmond (pp. 130-132) (Miss, and S. C.) ; The Effect of Lime on the 
Soil and Plant Composition, by J. A. Naftel (pp. 71, 72) (Ala.) ; and Copper 
Sulfate as a Plant Nutrient and Soil Amendment, by \V. L. Churchman, R. 
Russell, and T. P. Manns (p. 77) (Del.). 

The following papers were presented at the convention held in Nashville, 
Tenn., February 3-5, 1937: Methods of Pasture Research, by M. A. Hein (pp. 
161, 162), Pasturing Woodland in Relation to Southern Forestry, by W. G. 
Wahlenberg (pp. 165, 166), The Interest and Responsibility of Agriculture in the 
Protection of Streamflow, by C. R. Hursh (pp. 172-174), Meadow Strips, by 

A. H. Veazey (pp. 174, 175), The Place of Kudzu in Southern Agriculture, 
by R. Y. Bailey (pp. 175, 176), The Relation of Soil and Water Conservation 
to a Land-Use Policy for the South, by H. V. Gelb (p. 186), Character of 
Present Soil Survey and Land Classification Work in the Tennessee Valley, by 
J. W. Moon (p. 202), The Place of Legumes in a Soil Conservation Program, 
by T. S. Buie (pp. 204, 205), hlxtent of Improved Varieties of Cotton in the 
United States, by J. O. Ware (pp. 206, 207), Recent Genetic and Breeding 
Studies in Cotton, by J. W. Neely (p. 207), and A Study of Certain Phases 
of a Regional Study of Cotton Varieties, by O. A. Pope (pp. 207, 208) (all 
U. S. D. A.) ; The Place of Llvestoc'k Production in Southern Agriculture, by 

B. W. Sheets (pp. 162, 163), Comparative Nitrogen Content of Several Legumes 
Grown on Different Soils, by I. K. Miles (p. 195), and Influence of Size of 
Seed Upon Plant Production and Yield of the Triumph Sweet Potato (pp. 
269, 270) and The Influence of Size of Plant on Yield of the Triumph Sweet 
Potato (p. 270), both by W. S. Anderson (all Miss.) ; Soils and Soil Treat¬ 
ments in Pasture Production, by H. P. Ogdon (p. 163), and Comparison of 
Neubauer and Fungus Methods for Determining the Fertilizer Requirements 
of Soils, by C. A. Mooers (pp. 194, 195) (both Tenn.) ; Pasture as a Source of 
Balanced Feed for Livestock, by R. H. Lush (pp. 163, 164), A Survey of 
Published and Unpublished Data on Fertilizers for Cotton and Corn, by F. L. 
Davis (pp. 197, 198), Registration of Cotton Varieties Object and Hindrance, 
by H. B. Brown (p. 205), Pasture Fertilization Results, by R. H. Lush (p. 
230), The Effect of High Storage Temperature Upon Fall-Grown Seed Irish 
Potatoes, by J. C. Miller, W. D. Kimbrough, and J. G. Richard (p. 267), The 
Marketing and Distribution of Louisiana Porto Rico Sweet Potatoes, by J. C. 
Miller and P. T. Ecton (pp. 267, 268), and Community Treating of Seed 
Potatoes for Scab and Hhizoctonia, by J. G. Richard (pp. 270, 271) (all La.) ; 
Pasture Mixtures, by E. N. Fergus (p. 165) (Ky.) ; Relative Efficiency of In¬ 
organic and Organic Sources of Nitrogen Fertilizers for the Major Crops, (pp. 
195, 196) and Comparison Between Results of Electrodialysis and Certain 
Rapid Test Methods for Determination of Available Plant Pood in Soils (p. 201), 
both by W. R. Paden, and Some Results on Sprout Production on the Porto 
Rico Swee^^otato, by J. B. Edmond (pp. 268, 269) (all S. C.); Secondary 
Effects of Fertilizers, by L. G. Willis (pp. 196, 197) (N. C.); Some Fertilizer 
Problems in the Southern States, by F. E. Bear (pp. 198, 199) ; Adapting High 
Analysis and Concentrated Fertilizers to Cotton Soils, by J. J, Skinner, H. B. 
Mann, E. R. Collins, E. T. Batten, and R. P. Bledsoe (pp. 200, 201) (U. S. J>. 
A., N. €., Va., Ga.,); and The Interrelation of Size of Seed Piece, Spacing of 
Seed Piece, and Rate of Application of Fertilizer in the Production of Irish 
Potatoes in Alabama, by L. M. Ware (p. 266) (Ala.). 
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CField crops research in lUinois], W. L. Bublison, J. C. Hackleman^ O. H. 
Skasb, C. M. Woodworth, L. E. Allison, J. J. Piepee, W. P. Flint, B. Koehleb, 

G. H. Dunoan, W. j. Mumm, A. L. Lang, J. R. Holbebt, J. H. Biggee, D. C- 
WZHEB, B. E. Dettubk, B. B. Eabley, D. a. Coleman, E. W. Lehman, R. H. 
Reed, C. A. Van Doben, O. T. Bonnett, L. V. Siiebwood, M. J. Dobsey, C. W. 
Vbach and D. T. Enolis {Illinois Sta. Rpt. J986, pp. 28-49, 53, 54, 55-S5, 
flgs, 8). —Investigations with field crops reported on briefly in these pages (E. S. 
R., 77, p. 324) dealt with variety trials with corn (and corn hybrids), winter 
and spring wheat, oats, barley, buckwheat, grain sorghum, alfalfa, red clover 
(strains), lespedeza, soybeans, seed flax, and miscellaneous grasses and clovers 
and combinations of pasture and forage plants; breeding work with corn for 
oil and protein content and with wheat, oats, Jerusalem-artichokes, and soy¬ 
beans; the merits of Brill, a new winter wheat selected from Turkey by 
Koehler; Improvement of corn by top-crossing and by reconstitution; reduction 
of losses from ear rots by resistant corn hybrids; resistance of corn hybrids 
to Diplodia stalk rot as related to carbohydrates, relative yields of crown- 
injured V. normal kernels, response to seed treatments, and effects of storage, 
all with seed corn; the inheritance of seed and leaf characters in soybeans; 
variations in Kentucky bluegrass and redtop; cultural (including planting) 
tests with red clover and other clovers; nurse crop and cutting tests with 
red clover; studies of the shrinkage of hay to improve storage methods; fer¬ 
tility value of cornstalk ash and residues, and growing soybeans, both for 
soil improvement purposes; studies of the factors influencing the nodulation 
of legumes; comparison of types of inoculants; tests of chlorates and other 
chemicals for poison-ivy, Canada thistle, and (piackgrass; surveys of infesta¬ 
tion and chemical control with bindweed and studies of its development, pre¬ 
liminary phases of an extensive project; life history and control studies with 
wild garlic and onions; and production studies with crops relatively new in 
the State, including pyre thrum, artichokes, grain sorghum, buckwheat, and 
flax. Several lines of work were in cooperation with the U. S. Department 
of Agriculture. 

[Field crops experiments in Missouri], W. C. Etheridge, B. M. King, C. A. 
Helm, L. J, Stabler, G. F. Sprague, J. M. Poehlman, E. M. Brown, T. J. Tal- 
BEBT, and R. A. Schboeder (Missouri Sta, Bui. 387 (1937), pp. 62-68, 78, 79). — 
Brief progress reports (E. S. R., 76, p. 618) are made from breeding work with 
corn, wheat, oats for immunity or resistance to smuts, barley, and soybeans; 
genetic studies with corn, concerned chiefly with production of genetic varia¬ 
tions by radiation of pollen with ultraviolet rays and the mechanism of gene 
rearrangement induced by X-ray treatment (E. S. K., 77, p. 31) ; variety trials 
with corn, wheat, barley, soybeans, oats, and cotton; treatments to break dor¬ 
mancy of spring-grown potatoes for fall planting; fertilizer tests with sweet- 
potato varieties and pasture; and comparisons of grazing systems. Several 
projects were in cooperation with the U. S. Department of Agriculture. 

[Field crops experimentation in North Carolina, 1933—34], C. B. Wil¬ 
liams, W. H. Rankin, S. C. Clapp, E. G. Moss, C. W. Bacon, J. J. Skinner, 

H. B. Mann, G. A. Cummings, R. E. Cubbin, Jr., P. H. Kimk, S. G. Lehman^ 
J. H. Moobe, j. a.. Shanklin, R. T. Stutts, D. B. Anderson, J. G. Knapp, G. K. 
Middleton, C. D. Gbinnells, R. C. Hastings, M. E. Gardner, and R. Schmidt 
(North Carolina Sta, Rpt. 1934, PP. 29-35, 37-43, 44, 4^^ 46, 47, 48, 51, 68, 

71).—^Xhe progress of research with field crops (E. S, R., 74, p. 27) is reported 
on from the station and substations, which included variety tests with cotton 
for yield and wilt resistance, corn, wheat, oats, barley, soybeans, red cloVer 
stralxis, potatoes, and tobacco; breeding work with cotton, corn, wheat, oata, 
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barley for grain and forage, potatoes, and soybeans; inheritance and heterosis 
studies with cotton; intercropping of com and soybeans; lespedeza and kudzu 
as supplementary grazing crops; effects of certain dusts and sprays on growth, 
yield, and quality of peanuts; tobacco research concerned with fractional ap¬ 
plications and placement of fertilizers, fertilizer and lime requirements in ro¬ 
tation, tobacco seedbed fertilizer experiments, phosphorus sources, nitrogen 
sources, potash sources with constant sulfur and chlorine and needs of tobacco 
for sulfur and minor elements, and the effects on yield and quality of crop 
rotation and of preceding soybeans; fertilizer experiments with cotton, involv¬ 
ing phosphorus carriers, organic: Inorganic nitrogen ratios, concentrated fer¬ 
tilizers and methods of applying them, use of sulfur, and placement studies; 
seed treatments for cotton and potatoes; cotton fiber studies dealing with effects 
of source and care of seed, physical properties of lint of improved varieties, 
the influence of illumination upon the structure of the cotton fiber cell wall, 
origin and early stages of elongation in the cotton fiber, grade and staple ofi^ 
North Carolina cotton, and local market price in relation to grade and staple 
length; cultural needs of corn and soybeans in rotation and the form and rate 
of lime for corn on muck soil; fertilizer mixtures for potatoes and sweetpo- 
tatoes; the yields and quality of different field crops when grown in variously 
fertilized and limed rotations on several soil types; sources of phosphorus 
for crops grown in rotation; the utilization of crops grown in rotation with cot¬ 
ton by two different methods; and dairying as a supplementary enterprise to 
cotton farming in the Piedmont area. A number of lines of investigation were 
in cooperation with the U. S. Department of Agriculture. 

[Agronomic studies in Vermont] (Vermont Sta. Bui. 425 (JP87), pp. 20- 
22). —Progress results are given on increasing the fertility of flood deposits and 
control of riverbank erosion by growing suitable grasses and clovers, and ex¬ 
periments on the influence of reseeding and fertilization on growth and com¬ 
position of pasture and hay plants. 

Studies on malting quality.— I, 1935 variety trials, J. A Andeeson and 
H. Rowland (Sci. Agr., 17 (1937), No. 10, pp. 593-600; Fr. aba., p. 600). — In 
malting tests made at the University of Manitoba on samples of 14 varieties 
of barley, each grown in 1935 at from 4 to 13 experimental stations in Canada, 
none of the 8 smooth-awned 6-rowed barleys, Brandon 1099, Byng, Newal, No¬ 
barb, Regal, Velvet, Wisconsin 38, and York, produced both as high an extract 
yield and diastatic power as the standard malting variety O. A. C. 21. Byng, 
Velvet, and York, at eastern stations only, compared favorably with O. A. C. 21 
in extract yield, while Newal was characterized by very high diastatic power. 
The rough-awned 6-rowed Peatland and Pontiac and the 2-rowed Victory and 
Washington proved about equal to, and Olli was superior to, 0. A, C. 21 in pro¬ 
duction of extract and diastatic power. Study of mean values over 5 varieties 
for each of 11 stations showed that protein content of barley and extract yield 
of malt are inversely correlated (r=—0.852), and that protein content arid dia¬ 
static power are directly correlated (r=0.916). 

Monoecious buffalo grass, Buchloe dactyloides, K. Anderson and A. E. 
AI.DOUS (Jour. Amer. l^oc. Agron., 29 (1937), No. 8, pp. 709, 710, fig. I).— Monoe¬ 
cious plants of buffalo grass, constituting 5.8 percent of the population of a 
nursery plat, are under study at the Kansas Experiment Station. 

The chemical composition of drouth-injured com plants, W. B. Loomis 
(/our. Amer. 8 oc. Agron., 29 (1937), No. 8, pp. 6^7-768) .—Severely drought- 
injured com, selected by the Iowa Experiment Station in 1984. had the sdme 
ratio of leaves to stalks as did normal plants but weighed only 87 percent as 
much as the stover of normal plants and 19 percent as much as the fodder. 
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It Is diown that failure of the com plant to form starch in the vegetative 
organs makes drought-injured or barren stalks poor substitutes for normal 
bearing plants. Sucrose, the principal storage form of the stalk, is readily lost 
during curing and storage. High sugar coupled with high soluble nitrogen 
fkvors the heating of stover and the formation of poor quality silage. The 
rapid losses of sugars from plants left standing in the field or air-dried slowly 
suggest that drought-injured corn would make better feed if it could be cut 
while still green and dried rapidly, perhaps mowed and dried in the swath, 
and then ensiled or handled as hay. 

Standard descriptions of registered oat varieties, R. A. Debick (Canada 
Dept. Agr. Pub. 55S (19S7), pp. SI, flgs. i8) .—Besides the oats varieties noted 
earlier (B. S. R., 65, p. 529), this revision includes descriptions and illustrations 
of Gopher, Cartier, and Legacy, also accepted for registration in Canada. 

Oats in Canada, R. A. Derick (Canada Dept. Agr. Pub. 55^ (19S7), pp. 21, 
figs. 4 ).—Based in part on results of exi)eriments with oats within the Dominion 
experimental farms system, this bulletin discusses the distribution, adaptation, 
and varieties of oats, quality in oats, oats diseases, oats in grain mixtures and 
for hay and pasture, lodging, wild oats, false wild oats, and hull-less oats. 
An Identification key adapted to 35 oats varieties, many grown quite extensively 
in Canada, is included. 

Fertilizers in the subsoil for potatoes, J. Bushneli. (Amer. Potato Jour., 
U (19S7), No. 5, pp. 78-81, fig. 1; abs. in Amer. Boc. Hort. Sci. Proc., S3 (19S6), 
p. 444 ).—Loosening or artificially aerating the subsoil did not increase the depth 
of rooting by potatoes on silt loam at the Ohio Experiment Station, w’hile addi¬ 
tion of decomposed organic matter, lime, or phosphates to the subsoil distinctly 
increased root development. The acidity of the subsoil, it is suggested, may be 
an important factor restricting root growth. 

Hybrid vigor in sorghum, R. E. Karpeb and J. R. Quinby (Jour. Heredity, 
28 (1937), No. 3, pp. 83-91, pi. 1, figs. 3 ).—^Additional studies of heterosis in 
sorghum (B. S. R„ 57, p. 432) are reported from the Texas Experiment Station. 
Sorghum varieties were shown to differ in genetic make-up for many genes other 
than those visible in effect, Milo and hegari, varieties whose hybrids invari¬ 
ably possessed extreme vigor, apparently have many dominant genes favorable 
«to growth and production whose recessive allelomorphs are present in kafir, 
feterita, kaoliang. Sumac sorgo, and broomcom. Hybrid vigor of hybrids be¬ 
tween these five varieties, although not so great as that of hybrids involving 
milo or hegari, is often enough to result in grain production double that of 
their parents. Earliness of maturity characterizes hybrids of this group. 

Large increase in grain production resulting from crossing Blackhull with 
Red kafir was not accompanied by late maturity nor increase in height; these 
varieties have the same recessive genes for height but a number of different 
dominant genes affecting growth. Evidently genes directly infiuencing plant 
height are not the only genes producing marked heterosis in Pi sorghum hy¬ 
brids. In cases of least hybrid vigor, in hybrid offspring of two inbred lines 
of Blackhull kafir, increased production resulted largely from a slightly greater 
tendency for hybrids to tiller, without Increase in other vegetative characters. 

The different degrees of vigor obtained evidently represent differences in 
number of dominant genes favorable to growth, and effects of these genes, 
although small individnally, are cumulative. While under favorable conditions 
production should be greatest from plants possessing the most dominant genes 
favoring growth, under climatic conditions in the important sorghum-growing 
regions of the United States a variety or hybrid suitable for farm use must 
be homozygous for certain recessive genes producing the necessary dwarfnes&i 
and early maturity. 
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Possibilities evidently exist for the use of crossed sorghum seed and utiliza¬ 
tion of hybrid vigor for increasing production provided a practical method for 
producing crossed seed in Quantity can be worked out. Such possibilities 
include the method of bulk emasculation of sorghum flowers with hot water 
(B. S. R., 71, p. 625), the use of ‘‘antherless'' (B. S. R., 76, p. 183) or male 
sterile sorghum, and propagation by cuttings (B. S. R., 68, p. 187), 

Male sterility in sorghum: Its possible utilization in production of hybrid 
seed, J. C. Stephens {Jour, Amer. 8oc. Agron., 29 {10311) ^ No, 8, pp, 690-696^ 
figs. 2), —In Fa of hybrids of normal sorghums with a male sterile plant of 
Texas Blackliull kafir, discovered at the Chillicothe, Tex., Substation in 1935, 
the progeny segregated into classes of about three normal to one male sterile 
plant. Studies of hybrid vigor in sorghum, particularly those of Karper and 
Quinby noted above, show that yields from crossed seed may greatly exceed 
those of parental varieties. This male sterile character may be useful in 
developing a method for commercial production of hybrid sorghum seed. 

Effect of ammonium sulfate on the response of soybeans to lime and 
artificial inoculation and the energy requirement of soybean nodule bac^i 
teria, W. B. Andrews (Jour. Amer, 8oc, Agron,y 29 {1931) y No, 8, pp, 681-689, 
figs, 2), —Ammonium sulfate was not harmful to soybean nodule bacteria when 
Increasing amounts up to 600 lb. per acre were applied at the Mississippi Bxperl- 
ment Station to limed and unlimed Lufkin clay. The yield of soybean hay was 
about 50 lb. per acre greater where ammonium sulfate supplied the nitrogen 
than where 1 lb. of nitrogen was fixed by nodule bacteria. 

The seed value of frosted wheat, N. G. Lewis and A. G. McCauuA {8ci, 
Agr., 17 {1937), No, 7, pp, 431-Uis figs, 4; Fr, abs,, p. —Laboratory and 
field germination tests on material studied in other experiments (B. S. R., 
74, p. 483), and on farmers’ samples of frosted wheat, in general confirmed 
results of other workers in that immaturity by itself did not seem to be a 
serious factor in reducing seed value. Frost exposure of over 4® F. reduced the 
percentage of germinable seeds in direct proportion to severity of freezing. 
Laboratory germination determined by the standard blotter test was a satis* 
factory index of field germination of unfrozen and mature frozen wheat, but 
not of immature frozen wheat All samples commercially graded 4 Northern 
or higher were satisfactory for seed. Even wheat with poor laboratory and field 
germination made satisfactory yields on clean land under good growth con¬ 
ditions. Its possible failure under adverse conditions is suggested. 

The effect of freezing temperatures and of defoliation on the subsequent 
growth of wheat plants, A. W. Platt {8ci, Agr,, 17 {1937), No, 7, pp, 420-430; 
Fr, abs., p, 4S0). —Garnet, Reward, Red Bobs 222, Marquis, and Canus spring 
wheat were injured at the University of Alberta in the two- and five-leaf stages 
by frost and defoliation. Lightly frozen plants averaged about 5 days later and 
severely frozen plants about 9 days later in heading than noninjured plants. 
The differences in days from emergence to heading were accentuated with 
plants grown to maturity in the greenhouse. Plants injured in the five-leaf stage 
headed about 2 days later than those injured in the two-leaf stage. Fertile 
culms per injured and noninjured plant numbered about the same in the 
greenhouse, ljut in the field plants severely frosted and those defoliated showed 
reductions in fertile culms of about 30 and 20 percent, respectively, compared 
with noninjured plants. Under normal field conditions, plants defoliated in the 
two* and five-leaf stages matured later and were lower in height and in yield 
per acre than normal plants. Varietal differences in ability to recover from the 
same degree of frost injury, evidently existing, were not associated with frost 
reaction among varieties tested. 
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Statistical significance of wheat protein percentage differences in Tarietal 
trials, A. G. O. Whiteside {Canad, Jour. Rea., 14 (19S6), JVo. 11, Sect C, pp. S87-- 
89$). —Statistical analyses of results of protein determinations on 28 varieties of 
spring wheat grown in quadruplicate rod-row plats at Swift Current and Scott, 
Sask., and at Lacombe, Alta., showed the error due to plat variability to exceed 
greatly the laboratory error. No real differences were found between calculated 
percentages for composite samples made up from the 4 plats of each station 
and percentages obtained by averaging results from individual plats. Certain 
varieties showed definite tendencies toward high protein content. The major 
environmental effects of station and of replication gave negative correlations 
between yield and protein content, but when these major factors and Infiuence 
of variety were removed, yield and protein content were not correlated. 

The sulfur content of wheat, J. E. Gkeavks and A. F. Bracken (Cereal 
Chem.y 14 (1937), No. PP- 578-581). —^The 21 varieties of spring and winter 
wheat grown by the Utah Experiment Station under like conditions on a typical 
deep dry-farm soil, rich in sulfur, near Nephl, were found to have an average 
sulfur content of 0.18 percent, ranging from 0.15 in Newturk to 0.22 i)ercent in 
Hard Federation. Kanrcd wheat grown under different cultural conditions 
averaged about the same, with considerably smaller variation between different 
samples. Indications were that cultural methods tending to improve soil pro¬ 
ductivity only slightly increased the sulfur content of wheat. The total sulfur 
and total nitrogen of the wheat were highly correlated. All of the sulfur in 
these wheats evidently was in the organic form. 

HOETICULTUKE 

[Horticultural investigations conducted by tlie Missouri Station] (Mia- 
aouri Sta. But 387 (1937). pp. 7^-74, 75-77, 79, 80). —^There are presented brief 
reports of progress on the following studies: Photoperiodism in plants, by A. E. 
Mumeek and A. D. Hibbard; embryo growth and development of the apple, by 
Murneek; comparisons of calcium cyanamide, sulfate of ammonia, and nitrate of 
soda as fertilizers for apple trees, by Murneek and G. E. Smith; the effect of 
some summer oil sprays upon the carbon dioxide absorption of apple leaves, 
by R, A. Schroeder; removal of spray residues, by C. G. Vinson; treatment of 
one-year-old apple trees with thiourea, by Vinson; effects of nitrogen fertilizers 
on nitrogen and carbohydrate content and fiower and fruit production of the 
strawberry, by Murneek and J. H. Long; nutritional requirements of the grape, 
by H. G. Swartwout; cabbage variety trials for disease resistance, by Swartwout 
and Schroeder; and pollination and fruit setting in the tomato, and effect of 
fertilization upon tomato fiowers, both by Schroeder. 

The John Innes Horticultural Institution, 1910-1035 (Cambridge, Eng.: 
Ufiiv. Preaa, [1935], pp. 58). —In this report there are included brief summations 
of various research activities and accomplishments during the first 25 yr. of 
the institution's existence. 

Plant hormones and their possible importance in horticulture, M. Thomas 
(Sci. Hort. [Wye, Kent, Eng.], 5 (1937), pp. lii-152, pis. 4).—This is a general 
critical review setting forth the present status of the subject. 

The use of growth substances for inducing root-formation in cuttings, 
A. E. Hitchcock and P. W. Zimmerman (Amer. Soc. Hort. Sci. Proc., 33 (1936), 
pp. 27, 28).—A brief account is given of experiments at the Boyce Thompson 
Institute in which approximately 100 varieties of cuttings were treated with 
water solutions of indoleacetic, indolebutyric, or a-naphthaleneacetic acids prior 
to planting in a half-sand-and-half-peat-moss medium. Among plants success- 
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fully rooted were species of Acer, Azalea, Vaccinium, Clematis, Comas, CoryHs, 
Daphne, Hem, Magnolia, Malus, Prunus, Rosa, and Ulmus, 

Value of the dye-adsorption test for predetermining the deg^m of hardl* 
ness, S. Dunn (Plant Physiol,, 12 (19S1), No, S, pp, 869-874; also New Hamp¬ 
shire 8ta, Sci, Contrib, 51 (19S7), pp, 869-874 )*—Continuing investigations (B. S. 
R., 69, p. 365), the author reports that the dye-adsorption test on individual 
plants and even on individual leaves of Bryophyllum and cabbage gave contra¬ 
dictory results as checked by subsequent freezing trials. The conclusion was 
reached that with the two species the dye-adsorption test is not effective in 
predicting hardiness. Since the hardier groups as a whole showed the higher 
adsorption capacities, a limited effectiveness of the test was indicated. 

Spray materials In relation to spray injury, H. W. Thukston, Jr, (Md, 
State Hort. Soc, Proc,, 39 (1987), pp, 25-33),--The Pennsylvania State College 
suggests that each of the principal ingredients of the common sulfur- and copper- 
containing spray mixtures is apt to induce serious injury and urges a careful, 
adjustment of schedules to varieties and to the main disease and insect prob¬ 
lems in any orchard to take into account both control and injury. 

Hotbeds for Kansas, W. B. Balch and P. C. Fenton (Kansas Sta, Circ. 
183 (1937), pp, 29, figs, 19 ),—Information is presented on the construction and 
operation of hotbeds, with particular attention to electrically heated beds and 
their comparative costs with older types. In addition, information is given 
on the preparation of the soil and the general cultural care of plants in the 
beds. 

[Vegetable crop studies by the Illinois Station] (Illinois Sta. Rpt. 1936, 
pp, 266-281 ),—Among studies the progress of which is briefly discussed are: 
Fertilizer tests with cabbage, onion sets, sweet corn, and pickle cucumbers, 
falj and winter cover crops for truck land, effect of time and duration of cut¬ 
ting of asparagus on yield, fertilizer for asparagus, and testing of varieties 
of tomatoes and cabbage, all by J. W. Lloyd and J. P. McCollum; production 
of hybrid sweet corn, rate of planting sweet corn, fertilizers for sweet com, 
and breeding of tomatoes, all by W. A. Huelsen; fertilizers for greenhouse 
tomatoes, by Lloyd; breeding of lima beans resistant to drought, by Huelsen; 
and the culture of the horseradish, by Lloyd, McCollum, and K. J. Kadow. 

[Vegetable studies by the North Carolina Station], M. E. Gardner and 
R. Schmidt (North Carolina Sta. Rpt. 1934, PP- 70, 71 ).—^Among investigations 
the progress of which is discussed are fertilizer studies with vegetables in 
Avery County, the testing of vegetable varieties, the fall seeding of onions, and 
the fertilizer requirements of early cabbage. 

Interrelation between fertilizer analyses and placement on the yield and 
growth of certain vegetable crops, M. M. Parker (Natl. Joint Com. Fert. 
Appl. Proc,, 12 (1936), pp, 13-18 ).—Working with snap beans, lima beans, and 
cabbage, the Virginia Truck Experiment Station observed that each crop re¬ 
sponded differently to the method of application and the type of fertilizer 
used. In both types of beans, placement of fertilizer directly under the row 
reduced germination. With the snap bean, potash in the fertilizer depresesd 
germination in direct ratio to the content, but with the lima bean potash did 
not have «ny significant influence. With cabbage the mixing into the soil in 
the row of part of the fertilizer prior to setting the plants, with the remainder 
used as a side dressing, proved a successful procedure. 

Studies of quality in canning com, O. W. Doztatob (Jour. Amer. Soc. 
Agrofk, 29 (1937), No. 9, pp. 735-^753, fig. I).—Studies at the University of Min- 
ikesota on the use of a puncture machine showed, as an average of 2 years* 
tests, signifleant differences in tenderness at the canning stage in 66 single 
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crosses of Golden Bantam sweet com. Chewing tests for tenderness of 11 
cultures grown in 5 test seasons gave differences approaching significance, 
whereas puncture tests on the same materials gave significant differences. 
Inbred lines showing low puncture indexes tended to yield crosses of low 
puncture index. Tenderness in Fi crosses was intermediate in comparison with 
the parents. Both the puncture and the chewing tests revealed seasonal dif¬ 
ferences in tenderness. Stage of maturity as measured by the percentage of 
moisture at harvest was negatively and very significantly correlated with 
puncture index. In studies with four cultures of Golden Bantam, differences 
were observed in pericarp thickness between the precanning and postcanning 
stages of development. An increase in number of ears per sample was found 
more important in accuracy-of-tenderness readings than was the number of 
tests per ear. 

The Mincu—a new pickling cucumber, A. E. Hutchins (Afinn. ffort., 65 
(1937), No. 8, pp. 152, 153, 160, figs. 2). —description is offered of a new 
variety of cucumber produced by the Minnesota Experiment Station, with data 
presented on the comparative yield of the new variety with older-established 
kinds. 

A mechanical apparatus for the rapid, high-temperature microbial de¬ 
composition of fibrous, ccllulosic materials in the preparation of composts 
for mushroom cultures, B. B. Stollicr, F. B. Smith, and P. E. Brown (Jour. 
Amer, Soc. Agron., 29 (1937), No. 9, pp. 717-723, fig. 1). —In this contribution 
from the Iowa Experiment Station, the authors describe an apparatus by 
which moisture and air are distributed uniformly in the compost and no 
firefang occurs. From 20 to 30 percent loss of dry weight or organic matter 
was obtained in from 7 to 10 days, with a very rapid evolution of carbon 
dioxide. When air entering at the rate of 5 cu. ft. per minute was shut off, 
the carbon dioxide concentration rose from 1.2 to 19 percent in 15 min. 

[Pomologlcal investigations by the Illinois Station] (Illinois Sta. Rpt. 
1936, pp. 243-2J,7, 248-250, 251-256, 257-261, 263-266, fig. i) .—Included are 
progress notes on the following investigations: Apple and peach breeding, by J. C. 
Blair, M. J. Dorsey, and J. S. Whitmire; pruning of the apple, by W. A. Ruth and 
V. W. Kelley; fertilization of the apple, by Dorsey and R. S. :Marsh; deep 
cultivation of the apple, by Ruth; thinning of apple and peach fruits, by Dorsey 
and R, L. McMunn; removal of spray residues, by Ruth and D. S. Brown; 
cover crops for apple orchards, by Dorsey, McMunn, and Marsh; breeding of 
pears for fire blight and leaf spot resistance, by H. W. Anderson; cover crops 
for peach orchards, by Dorsey and Ruth; fertilization of peach orchards, by 
Dorsey and McMunn; low temperature injury to peach and apple trees, by 
Dorsey and Anderson; low temperature resistance of various peach, plum, 
and cherry varieties, by McMunn; rootstocks for cherries, by Dorsey and Mc¬ 
Munn; comparative resistance of grape varieties to low winter temperatures, 
by A. S. Colby; strawberry, gooseberry, and raspberry breeding, by Colby; 
and the relation of disease and insect control to winter injury in the rasp¬ 
berry, by Anderson and K. J. Kadow. 

[Pomologlcal investigations by the North CaroRna Station], C. F. Wil¬ 
liams, I. D. JoNKS, and R. Schmidt (North Carolina Sta. Rpt. 1934, PP- 59-61). — 
There is reviewed briefiy the progress of studies in peach nutrition, factors 
influencing the premature defoliation of the peach, relation of leaf area and 
growth in the peach, culture of pecan orchards, breeding of pecans, pruning and 
fertilization of the dewberry, and breeding of the raspberry. 

Pomologists should not overlook the varietal problems in fruits, M. A. 
Blakb (Amer. Soc. Eort. Sci. Proo., S3 (1936), pp. 1-4 ).—Stating that the 



experiment station record 


[VAW 


m 


varietal problem has advanced beyond tbe simple testing of varieties, the anttior 
discusses some of the present trends and needs in varietal research, such, for 
example, as the breeding of fruits to meet si)ecial needs, e. g., the preservation 
by freezing, adaptation of varieties to high and low seasonal temperatures and 
to acid or neutral soils, the development of varieties with annual fruiting 
habits, etc. Such studies require the help of the trained plant breeder, the 
biochemist, the physiologist, and the varietal specialist. 

Root development of trees as affected by physical properties of the 
soils, O. E. SCHUSTB® (Wash. State I/ort. Assoc. Proc., (1936), pp. 22-^6).— 
Preliminary studies by the U. S. D. A. Bureau of Plant Industry and the 
Oregon Experiment Station, primarily on walnut and filbert, indicated that 
lack of soil aeration may result from the filling of the natural pore space 
of the deep soils with minute clay or colloidal materials of high moisture 
capacity. Good orchard soils have an effective depth of S-10 ft. Soils with 
effective depths of 5-6 ft. proved profitable in favorable growing seasons, but 
shallower soils always gave marginal returns. Soils of 3 ft. depth are more or 
less satisfactory, for young trees, but the inability of the roots to x^enetrate 
to lower levels soon slows do>vui growth. Corrective measure's are suggested. 

Experiments on the hardiness of peach and apple fruif buds (a pre¬ 
liminary report), II. E. Knowi.ton ( Amer. Soc. Hort. Sri. Proc., S3 (1936), 
pp. 238-241). —Utilizing a freezing unit with temperature control, the West 
Virginia Experiment Station found that the basal buds of the i>each are more 
hardy in late fall and early winter than are apical and median buds. Belle of 
Georgia and Greensboro buds withstood experimental temperatures of —10® and 
—14® F., respectively. Rate of temijerature rise did not apparently influence 
injury. Yellow Transparent, McIntosh, and Rome apple buds were found more 
resistant to cold in February than were Grimes, llc'licious, Golden Delicious, and 
Stayman. In some cases, apple buds withstood a miuimum of —32.6® F., but 
there occurred severe injury to the conducting and pith tissues. 

Apple breeding studies.— II, Fruit sliape, A. N. Wilcox and E. Angelo 
(Amer. Soc. Hort. Set. Proc., S3 H936), pp. 9-12), —In this second paper (E. S. 
R., 76, p. 335), the Minnesota Kxiieriinent Station discusses a procedure for the 
determination of fruit shape in apple seedlings and also the application of the 
technic of the study to the inheritance of shape in dilTereut parental crosses. 
It was evident that certain parents have tendencies to transmit specific shapes 
to their progeny. In general, greater variation was found In respect to the 
inheritance of shape than of color. 

A hetro-chimeric apple sport and its vegetative progeny, V. R. Qabdneb 
(Amer. Soc. Hort. Sci. Pror., S3 (1936), p. 4). —There was reported by the Michi¬ 
gan Experiment Station the discovery in a Michigan orchard of a whole tree 
sport apparently of Northern Spy. This tree produces fruits of great diversity 
in size, color, shape, and maturing season, though all of them resemble Northern 
Spy in flesh character. By grafting there have been segregated from the parent 
a considerable number of distinct strains or types. 

Fruitfulness in the apple [trans. title], O. P. Rudlofp and H. Schanderl 
(Qartenhauwissenschaft, 11 (1931), No. 3, pp. 251-271, fig. 1). —Of a total of 
219 apple v^ieties, 36 percent were found to be inferior and 64 percent good 
pollen producers. Of 143 varieties tested over a period of years for self-fruit¬ 
fulness, 141 were practically fully unfruitful. Four new groups of intersterile 
varieties were discovered, viz, Kanada-Renette X Weisser Winter-Calkvill, 
Kauada-RenetteXGoldparmclne, Blenheimer GoldrenetteXQoldparmilne, aqd 
Bdxdiier aus BoskoopX Transparent aus Croncols. The authors point out that 
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no one apple variety may be correctly designated as a universal pollenizer for 
all others. 

Nutrition of apple trees, M. A. Blake, G. T. Nightingale, and O. W. David¬ 
son {New Jersey Stas, Bui, 626 {1937), pp. Jfl, pis, 7, figs, 9), —One-year-old 
grafts of the Blaxtayman apple were grown in the greenhouse in 3-gal. porce¬ 
lain Jars containing nutrient-free white sand supplied with nutrient solutions 
lacking, respectively, in calcium, nitrogen, phosphorus, magnesium, and potas¬ 
sium, with complete solutions as controls. With the aid of co.lorcd plates, the 
effects of the different nutrient deficiencies are carefully described. A lack 
of calcium resulted in marked stunting, followed by death of stem and root tips, 
and although insoluble calcium was present in the old roots and stem base, 
it was not reutilized in suflicient amounts. Leaf discoloration and spotting did 
not appear until early in the second season. Magnesium deficiency became appar¬ 
ent rapidly, and although freely reutilized, magnesium was not adequate because 
of the great demand for this element. Characteristic leaf injury soon developed, 
followed by abscission. New growth was very low in carbohydrates, small in 
diameter, and deficient in woodiness. Root growth was also sharply curtailed. 
Lack of nitrogen was indicated in the early appearance of yellowish-green leaf 
blades and a reddening of the veins of the lower leaves. There was no con¬ 
spicuous marking or spotting. Carbohydrates accumulated in high concentration. 
Oambial activity was limited, and root growth, though extensive, was woody 
and abnormally slender. The early response of trees to phosphorus deficiency 
was comparable to that of trees lacking nitrogen. After 4 mo., phosphorus- 
deficient trees became very low in starch and proteins and high in sugars. The 
new stem growth was very slender and the new leaves small, thin, dark green, 
and tinged with dark red. In the case of potassium-deficient trees, the element 
was so freely reutilized that for several weeks there were no manifestations. In 
time, diameter growth of the new wood was notably curtailed and the leaves 
showed a marginal scorch. New leaves, though smaller and thinner, exhibited 
normal dark green color. 

The application of the findings to orchard conditions is discussed, with the 
suggestion that such deficiencies are more likely to occur on light sandy and 
light gravelly soils. The importance of using fertilizer and cultural practices 
that maintain the fertility of the entire orchard area is stressed. 

Potash andi phosphorus in relation to organic matter in New York 
orchards, R. C. Colt^ison {New York State Sta. Bui, 619 {1937), pp. 18 ).— 
Elaborating on the general situation with regard to the experimental use of 
fertilizer in apple orchards, the author reports that investigations conducted 
by the station during the past 10 or 12 yr. with plats arranged according to 
the best-known statistical procedure have shown no significant response to 
either phosphorus or potash. On the other hand, under sod or partial sod condi¬ 
tions orchard trees showed a significant response to nitrogen. Among reasons 
set forth for the lack of response of fruit trees to phosphorus and potash are 
the deep foraging capacity of tree roots, the iwssible abundance of these ele¬ 
ments in the lower depths, and the relatively brief history of New York 
orcharding. The author suggests that since crops remove large amounts of 
potash and considerable amounts are lost in drainage water, it is likely that 
potassium will, next to nitrogen, assume Importance in the fertilizer program. 
Some of the symptoms of potash deficiency are discussed, with the comment that 
growers located on light-textured soils should be on the watch for such defi¬ 
ciencies. Data presented from lysimeter experiments showed that phosphorus 
equivalent to over 100 lb. of superphosphate and potash equivalent to 200 lb. 

81114—88-4 
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of muriate of potash may be made available each year through the growth 
and decomposition of cover crops. Some important distinctions between static 
and dynamic organic matter in the soil are drawn and their relation to crop 
production is discussed. 

Some further observations on the depletion of subsoil moisture by 
apple trees, C. C. Wiggans {Amer, 8oc. Hort. 8ci. Proo,, S3 (1936), pp. 160^ 
163), —In this second paper (E. S. R., 76, p. 792), the author presents further 
evidence that apple trees growing in an area of limited rainfall may utilize 
subsoil water from great depths. At the University Fruit Farm, Union, Nebr., 
a total of from 31 to 85 In. of water was used by the trees, competing plants, 
and direct evaporation. This was much above the average rainfall. The great¬ 
est draft on subsoil moisture was directly under the tree. The heavy loss of 
moisture occurred in the 16-25 ft. zone, presumably because the upper levels 
were already approaching exhaustion of water available to the species. 

Changes in hydrogen-ion concentration in the growing apple fruit, O. Ein- 
SET (Gartenhamcissenschaft, 11 (1931), No, 3, pp, 319-323, fig, 1). —In this study, 
carried on by the New York State Experiment Station, an attempt was made to 
discover any possible relationship between the H-ion concentration in the apple 
fruit and premature dropping. In general, H*ion concentration decreased 
steadily during tlie period extending from the unopened bud until full bloom. 
A sharp Increase followed for about five weeks until the end of June, and 
thereafter a fairly constant level was maintained. On any one tree the larger 
fruits had the higher H-ion concentration during the early stages, but after all 
fruits were full-grown the dilTerencos disappeared. Depending on varieties and 
abundance of flowers, the shedding of fruit continued more or less uniformly until 
the maximum H-ion concentration was reached about July 1. There was some 
suggestion that H-ion concentration is correlated with plant vigor, the least 
vigorous trees bearing fruits of the highest pH. 

How much should the apple crop be thinned? M. A. Blake (N,J. State 
Hort. Soc. News, 18 (1937), No. 4, pp. 915-917, 932, fig. 1). —In studios conducted 
by the New Jersey Experiment Stations, young Stayman Wincsap trees did not 
respond as deflnitely to thinning treatments ns did Rome, with Indications that 
young trees just coming into fruiting may not require the same degree of thin¬ 
ning as do older trees. Thinning young Stayman Wincsap trees to 20 leaves per 
apple (from 12 to 15 in. apart), as compared to 10-12 leaves (from 6 to 8 In. 
apart) reduced the number of apples and the total yield by 50 percent. In the 
Rome, the reduction in number of fruits was compensated in a greater degree by 
Increased size so that severe thinning did not lower total yields to anywhere near 
the extent occurring in Stayman Winesap. Grimes Golden responded similarly 
to Rome in that increment in size of fruit compensated, in a considerable 
degree, for loss in total number. 

Blossom thinning of Wealthy so that the remaining spurs were from 10 to 12 
In. apart resulted in good crops the same year and in the following year. Bios- 
som thinning is conceded much more potent in influencing the next crop than 
is fruit thinning. For varieties with a biennial tendency, spacings of from 9 
to 12 in. (12-15 leaves per fruit) are conceded desirable where fruit is designed 
to meet medern market demands. 

December pruning in 1035 results in severe injury to Jonathan and 
Stayman trees at La Payette, Indiana, C. L. Burkhotder (Amer. Boo. Hart. 
8 ci. Proc.y 33 (1936), pp. 49-51, Jigs. 2). —Heavy pruning In December 1085 
of lO^ear-old Stayman and Jonathan trees in the Purdue University orchards 
in serious injury and death in several instances. At the same time, 
pr^ng of 14-year-old trees resulted in severe injury to Stayman, moderate 
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with no added water, showed comparable development of fruit approximatdy to 
the end of June. Decreased growth noted thereafter on the dry-plat fruit began 
about the time the moisture content in the upper 4 ft. reached the permanent 
wilting i)ercentage. Fruits stored at 36® and 60® F. for 2 weeks and then 
ripened at 70® showed no differences in keeping quality attributable to moisture 
conditions in the soil. 

Fruitfulness in the pear [trans. title], H. Schandebl (Oartenhautoisscnschaft^ 
11 (1537), h^o. 3, pp. 297-318, figs. 2),—Of 198 pear varieties examined in the 
period 1933-36, 41 were found to be poor pollen producers. Intersterility was 
observed in the Gute Luise X Williams Christbirne (Bartlett) combination, 
especially when Gute Luise was the ovule parent. No variety was capable of 
being classed as a universal pollenizer. Esperens Borgamotte and Ncue Poiteau 
alone produced marketable fruits without cross-pollination. Jeanne d’Arc had 
imperfect flowers, preventing wind pollination and necessitating insect visita¬ 
tion. Napoleon Butterbirne produced only seedless fruits, even with cross¬ 
pollination. 

Fruit bud hardiness in peach varieties, R. L. McjMunn (Amer, S(X), Hort 
8 ci» Proo,f S3 (1936), pp. 233-237). —Observations by the Illinois Experiment 
Station on fruit buds of 43 varieties of peaches planted in 1926 and producing 
their flrst crop In 1931 showed over a period of 4 yr. some peculiar responses to 
low winter temperatures. In 1931-32 some killing occurred with a minimum of 
7® F. In 1932-33 a minimum of —9® killed fewer buds than the preceding year. 
In 1933-34 the temperature of —2® caused no killing on two occasions, but on 
the third drop to —2® a greater kill resulted than with “-9® the preceding year. 
Various factors, such as bud development, time of year when the low tempera¬ 
ture occurred, the rapidity of the drop, etc., are believed to be involved. Varie¬ 
ties did not take the same relative rank year after year, which showed the need 
of several years’ records. Among consisstently resistant sorts were Carman, 
Greensboro, Marigold, June Fiberta, Massasoit, Rochester, and Rosebud. 

The external characters of green fruits of the peach are valuable aids 
in varietal identification, H. J. Sefick and M. A. Blake (Amer. 8oc. Hort. 
Set, Proc.j 33 (1936), pp. 5-8, fig. 1).—At the New Jersey Experiment Stations 
there was noted a close resemblance in general form between small green 
peach fruits at the pit-hardening stage and mature fruit. Nine terms, namely, 
round, oval, ovate, obovate, oblique, oblate, round truncate, winged, and peento, 
were found adequate, with certain modifleations, for the classification of shape 
of peaches. The particular characters found useful in certain varieties are 
discussed in some detail 

The comparative canning quality of some varieties of ])eaches grown in 
the East, I, IT, C. W. Culpepper, H. H. Moon, and J. S. Caldwell (Canner, 
85 (1937), Nos. 6, pp. 11, 12, 17, 18, 20, fig. 1; 7, pp. U, 16, 17).—A total of 46 
varieties of peaches, grown largely at the U. S. D. A. Arlington Experiment 
Farm, Va., were tested for their canning value. The variety Stump ranked 
highest of all in flavor but was poor in texture and of white color. Of flrm- 
fleshed peaches, Motion Cling and Tuskena rated high in flavor. In the Elberta 
group, Early Elberta, October Elberta, and Ideal, and in the Crawford group, 
Slappey and Reeves rated high in flavor. Golden Queen, a flrm-fleshed cling¬ 
stone, ranked higljpst in color, with Motion Cling, Ambergem, Goodman Choice, 
and Up-to-Date very good. When tree and fruit characters were both con¬ 
sidered, Motion Cling, Tuskena, and Goodman Choice appeared the most prom¬ 
ising canning varieties. Of melting-fleshed types, Ideal, Up-to-Date, Early 
Elberta, J. H. Hale, and Wilma appeared most promising. 
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Injury to the buds of grape varieties caused by low temperatures, J. H. 

Glabk (Amer. 800 . HorU 8 c{. Proc.t SS (1986), pp, 40&-41S ).—Following the 
winters of 1933-34 and 1934-35, when minima of —10° and —14° F., respectively, 
were reached, microscopic examinations were made at the New Jersey Experi¬ 
ment Stations in early March of the buds of many varieties. Injured buds 
had both the vegetative growing point and the flower primordla killed. Data 
on the varieties are presented in tabular form, permitting a classlflcatlon into 
groups. Contemporary observations on some pure vinlfera grapes showed com¬ 
plete bud loss in practically every variety. In most of the grapes examined 
the wood of the canes appeared less susceptible to injury than did the buds, 
and certain of the varieties produced a good commercial crop when as many as 33 
percent of the primary buds were killed. 

The composition of grape Juice as affected by the method of vine training, 
J. E. Webster and F. B. Cross (Amer. 80 c. Hort, 8 cu Proc., 33 (1936), pp, 405- 
4 OI ),—Further studies (E. S. R., 76, p. 481) of the juices pressed from grapes 
of several different varieties and gathered from different parts of the trellis 
showed no significant difference in chemical composition as related to position 
on the trellis. The analytical data are presented in detail. 

Carbohydrate accumulation in relation to vegetative propagation of the 
litchi, W. W. Jones and J. H. Beaumont ( 8 cience, 86 (1937), No, 2231, p. 813 ),— 
Stating that under ordinary conditions starch rarely accumulates in litchi non- 
flowering shoots to a greater extent than from 0.4 to 0.5 percent of the dry 
weight, the Hawaii Experiment Station found that by removing a small ring 
of bark about one-eighth of an inch in width from the base of the shoot about 
3 or 4 weeks before the scion was cut, the starch content and the percentage of 
successful grafts could be greatly Increased. The method was also employed 
successfully in the propagation of the macadamia nut. 

[Floricultural studies by the Illinois Station] (Illinois 8 ta. Rpt, 1936, pp. 
281-284 ),—Included are brief reports on studies of the soil requirements of car¬ 
nations, particularly with reference to the need for the annual change of the 
soil, by F. F. Weinard; testing of peony varieties, by Weinard and H. B, Domer; 
and comparative productivity of different greenhouse roses and spacing of car¬ 
nations in the greenhouse, both by Weinard. 

[Floricultural studies by the North Carolina Station] (North Carolina 8ta. 
Rpt, 1934 , pp. 71-73 ).—In addition to testing varieties of herbaceous perennials, 
tulips, roses, and chrysanthemums out of doors, greenhouse tests were made of 
roses and carnations, of the development of new carnations by crossing, and the 
effects of pruning on the snapdragon. 

Prolonging the flowering period of chrysanthemums with the use of sup¬ 
plementary illumination, G. H. Poesch (C, R, E, A, News Letter [Chicago^, No. 
15 (1937), pp. 34 , 35 ).—In a contribution from the Ohio Experiment Station re¬ 
sults are briefly reported of studies which showed that supplementary addi¬ 
tional light applied before August 15 and discontinued October 1 was most ef¬ 
fective in retarding flower bud differentiation of the chrysanthemum. Mazda 
lamps installed to emit at least 3-ft. candles at the furthermost point from the 
lamp were more satisfactory than daylight, medium and light blue, and mercury 
lamps. Increasing the day length to 15 hr. is sufficient to retard flowering. 
Production of pompons is greatly reduced by retarding the bud formation. The* 
number of flowers per spray was greatly reduced. Varieties differ greatly in 
response to this treatment. Standard and disbud varieties can be retarded with 
greater financial success than pompons. Some of the better varieties were found 
to be Monument, Marie DePetris, Crimson Glow, December Glory, Orchid 
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Beauty, Cordova, and Rollnda. The strong-growing varieties were found most 
adaptable for use in retarding studies. Plants to be retarded should be propa¬ 
gated in June and planted in July. The last pinch should be made shortly before 
applying additional light. 

Forcing flower buds in gardenia with low temperature and light, J. M. 

Abthub and E. K. Harvill (Contrib, Boyce Thompson Inst,, 8 (1937), No. 5, pp. 
Ji05-il2, figs. 3). —Studies at the Boyce Thompson Institute of the factors in¬ 
fluencing the flowering of the gardenia during the winter months indicated that 
large, well-developed flower buds could be induced to open during the winter 
by supplemental light from 500-w lamps used intermittently for a period of 
from 4 to 6 hr. per night. Plants held at temperatures above 70® F, during the 
early stages of bud development failed to produce flower buds. Low temperatures 
during the night were adequate for bud development, even though the day tem¬ 
peratures rose rather sharply due to insulation. An insulated house was par¬ 
ticularly desirable for gardenias, due to effective control of relative humidity 
and temperature and the development of a high carbon dioxide content in the 
air. 

Spring-treatment of autumn-harvested gladiolus cormels, F. E. Denny 
(Contrib. Boyce Thompson Inst., 8 (1937), No. 5, pp. 351-353). —Cormels of 
seven varieties reputed to germinate with difliculty in the year succeeding the 
harvest year, were, after storage at room temperature and at 10® C., treated 
at the Boyce Thompson Institute with ethylene chlorohydrin prior to planting. 
Distinct gains in germination of cormels or yield of corms, or both, were secured 
in all the varieties. Three of the kinds responded to the gas, irrespective of 
the previous storage temperature. Two responded only after cool storage, and 
two others—W. H. Phipps and Golden Measure—received so much stimulus 
from low temperature alone that the benefit from the gas treatment was only 
moderate. 

A retrial of the ethylene chlorhydrin method for hastening the germina¬ 
tion of freshly harvested gladiolus corms, F. E. Denny (Contrib. Boyce 
Thompson Inst., 8 (1937), No. 6, pp. 473-478). —With corms harvested in late 
September and early October the chemical treatment hastened germination in 
all 9 varieties tested, but the most favorable results with 4 of the varieties 
were obtained only when the treatments were applied after a preliminary cold- 
storage period. With the varieties responding without cold storage, the gain 
from chemical treatment in time required for germination was 3-5 mo., or 
even more. With those needing preliminary cold storage before chemical treat¬ 
ment, the gain varied with varieties from about 10 days to more than 4 mo. 
Untreated corms of the Mrs. F. C. Peters variety remaining in the soil for 117 
days without germinating were removed and treated with ethylene chlorohydrin, 
with the result that they germinated promptly while the controls remained 
dormant for at least another 100 days. 

The problem of the blue hydrangea, B. M. Cheneby (Jour. Roy. Hort. 8oc., 
62 (1937), No. 7, pp. 304-320). —Based on chemical examinations of the soil and 
of the plant tissues, the author concludes that the change in color of pink or 
red hydrangea flowers to blue is the result of absorption of aluminum, probably 
as ions from the soil solution, followed by the formation within the flower tissue 
of a blue-coloftd aluminum-dclphinidin complex. 

House plants and their care, W. B. Balch (Kansas 8ta. Ciro. 184 (1937), 
pp. 16, flgs. 6). —^This is a revision of a previously noted publication (E. S. R., 
60, p. 141) and in the same manner presents general cultural Information. 
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POBESTRY 

Fernow hickory (Hicorla fernowiana Sudw.)* W. A. Dayton {Jour, 
Forestry, 35 (1937), No. 9, pp. 859-864, figs, 2). —Stating that no group of Ameri¬ 
can trees is in greater taxonomic confusion than the hickories, the author reports 
the rediscovery in Washington, D. C., of the type tree of H. fernowiana, a long- 
forgotten species described by G. B. Sudworth many years ago. It is suggested 
that H. femoimana is a valid species allied to the pecan. 

A tree classification for lodgepole pine in Colorado and Wyoming, R. P. 
Taylob (Jour. Forestry, 35 (1937), No, 9, pp. 868-875, figs. 6). —Four classes 
distinguished according to vigor were found to differ significantly in rate of 
growth in both uncut and cut-over stands. Diameter growth plotted over age 
bad almost the same trend before as after cutting with average release. The 
200-year-old trees increased their diameter growth following release almost as 
much as did 100-year-old trees. 

The problem of selecting the desirable pine species for forest planting in 
Ohio, J. B. PoLiVKA and O. A. Aldekman (Jour. Forestry, 35 (1937), No. 9, pp. 
832-835). —A study of 10 species of pine commonly planted in Ohio, as to 
susceptibility and resistance to various plant diseases, insects, and the yellow- 
bellied sapsucker, indicated that white, jack, and Norway pines are the moet 
desirable species. 

Association types in the north coast ranges of California, H. W. Clark 
(Ecology, 18 (1937), No. 2, pp. 214-230, figs. J).—Stating that the north coast 
ranges of California may be divided into two portions, one an outer, humid 
coast region, and the other a warmer and drier interior, the author segregates 
the vegetation into six major groups designated as follows: Prairie, meadow, 
chaparral, woodland, sierran montane, and humid coast forest association types. 
Four biotic areas are recognized in the distribution of characteristic tree species 
according to temperature and moisture conditions. 

The forest soil of the Douglas fir region, and changes wrought upon it 
by logging and slush burning, L. A. Isaac and II. G. Hopkins (Ecology, 18 
(1937), No. 2, pp. 264-270). —Analysis of a typical Douglas fir soil near Carson, 
Wash., showed the duff, approximately 32 tons per acre, to contain approximately 
28 tons of organic matter, 5f>4 lb. of nitrogen, 76 lb. of phosphorus, 555 lb. of 
calcium, and 121 lb. of potash. The duff was also concerned with soil mois¬ 
ture-holding capacity and soil reaction. Heavy slash fires caused an almost 
complete destruction of the duff layer, which averaged about 1.5 in. deep. Slash 
fires caused some dehydration of secondary minerals, colloidal break-down, and 
changes in the structure of the surface zone of the mineral soils. Blackening of 
the surface soil increased heat absorption, sometimes to a dangerous point for 
tree seedlings. The increased productivity following fires may temporarily 
stimulate growth of Douglas fir to a point where the trees are less able to resist 
drought. The authors conclude that the harmful effects of the ordinary slash fire 
more than outweigh possible benefits. 

The Interception of precipitation in an oak-pine forest, 0. M. Wood 
(Ecology, 18 (1937), No. 2, pp. 251-254). —In a mixed forest of oak, pine, and 
gum typical of the northern edge of the New Jersey barrens, there were set up 
by the Allegheny Forest Experiment Station four rain gages. Based on readings 
after 145 storms, the average catch of rainfall in the woods was 87.2 percent 
of that in the open. The proportion of rain reaching the soil in the woods in¬ 
creased with the intensity and duration of the storm. Less moisture penetrate^ 
the crowns in the form of snow than as rain. The proportion of precipitation 
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which penetrated the crown of a chestnut oak did not increase after the leaves 
had fallen. 

The influence of soil profile horizons on root distribution of white pine 
(Pinus strobus Ii.)» H. J. Lutz, J. B. Ely, Jr., and S. Ltttt.e, Jr. {Yale 
Univ. School Forestry Bui. U {1931), pp. [120], flgs. 20).—A total of 17 profiles 
were examined in relatively even-aged pure stands of white pine, 315-45 yr. old, 
located in the Yale Poorest near Keene, N. H. In most of the profiles the largest 
number of roots occurred in the A and B horizons or in their subdivisions. 
A Indicated the upper eluvial layer of mineral soil, from wliich mat(‘rial had 
been removed by chemical and physical processes, and B, the illuvial layer under¬ 
lying A—the zone of enrichment or accumulation. However, the highest aver¬ 
age number of roots per square foot was found in horizon 11, the layer of 
amorphous matter just above A. .Figures for the various horizons indicated that 
root distribution varies according to the horizons, with the greatest develop¬ 
ment in the upper layers. 

Mechanical composition of the horizons influenced root distribution, develop¬ 
ment being unusually poor or lacking in soil containing 90 percent or more of 
sand. The most favorable conditions for root growth wore in-ovided by loamy 
sand, sandy loam, and loam. No clays were contacted in the study. As to 
moisture, root development was poor or lacking in horizons with moisture 
equivalents of 4 percent or less. Nitrogtai content and relatively high base ex¬ 
change capacity appeared to favor root developmcmt. No consistent rtdation was 
established with H-ion concentration. Summing u[), the authors assert that 
the A and B horizons with the organic layers mtTit the most careful consider¬ 
ation by forest ecologists because they support the greater number of roots. 

Soil temperature effects on forest tree seed germination and seedling 
development {Vermont Sta. Bui, ^25 {1931), p. 27).—A brief note on progress. 

Eastern red cedar, M. E. Jelley {Jour. Forestry 35 {1931), No. 9, pp. 865- 
861). —Of several methods of treating seeds—(1) freezing in a block of Ice 
for 21 days, (2) in moist peat moss at 41'’ P. for 66 days, (3) treatment with 
dilute hydrochloric acid and pepsin prior to stratification, and (4) scarification— 
the first was the most effective, giving 56.2 percent germination after 43 days. 
The silvicultural importance of the red cedar in central Tennessee is pointed out. 

Kiln temperatures for northern white pine cones, R. C. Rietz and O. W. 
Tobgeson {Jour. Forestry, 35 {1931), No. 9, pp. 836-839, ffy. 1). —At the U. S. 
D. A. Forest Products liOlwratory, kiln temperatures up to 140° F. for a duration 
of 12 hr. did not reduce the vigor of germination of white pine seed. At 100° 
viability was definitely reduce<l. The records were obtained in kilns operated 
with forced circulation and with controlled moisture. 

Delayed germination in American elm, P. O. Rudolf {Jour. Forestry, 35 
{1931), No. 9, pp. 816, 811). —In a bed of American elm sown in late June with 
current-crop seed there occurred satisfactory germination in the same season, 
with a second series of germination the following May. At the same time, beds of 
Ulmus glabra, U. effusa, and U. purnila did not display this delayed germination. 
However, a bed of jack pine did exhibit the phenomenon. 

Pruning second growth hardwoods in Connecticut, A. E. Moss {Jour. 
Forestry, 35 {1931), No. 9, pp. 823^28, fig. 1). —In experiments begun by the 
Connecticut Stat# College in 1932, it was observed that the ladder and hand 
saw method of pruning gave good results on the “easy side” of the tree but that 
the labor in changing the position of the ladder increased greatly the time needed 
for pruning. Observations on the healing of wounds and the time required to 
make cuts indicated that 2-in. diameter is about the maximum for profitable 
removal. Pole saws required more skill, especially in the higher cuts. On the 
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whole, pruning appeared worth while where the tree distribution was so scattered 
as not to provide natural pruning. 

Fire Control Notes, September 20, 1937 (U. 8, Dept. Agr., Forest Serv., 
Fire Control NoteSt [No. 6] (19S7), pp. S05S51, figs. 5).—In the usual manner 
(E. S. R., 77, p. 791) this pamphlet contains information with regard to forest 
fires, control equipment, etc. 

DISEASES OF PLANTS 

The Plant Disease Reporter, October 1 and 15, 1937 {U. 8. Dept. Agr.^ 
Bur. Plant Indus., Plant Disease Rptr., 21 (1987), Nos. 18, pp. 325-839, figs, i; 
19, pp. 3Jfl-3/i9, figs. 5 ).—Among items of current interest the following are 
noted: 

No. 18 .—Interhost transfer attempts with various strains of the bulb and stem 
iiomatode {Ditgirnchus dipsaci) in Utah, by G. Thorne; notes on plant diseases 
in Wyoming, by G. H. Starr, plant diseases in Massachusetts, by O. C. Boyd; 
tobacco diseases in Maryland, by E. A. Walker; tobacco disease field survey 
in Wisconsin, 1937, by J. Johnson; rice diseases in Arkansas, by E. C. Tullis; 
cypress bark canker (Corynrum cardinalis) and the Monterey cypresses; Cephalo- 
spo^num persimmon wilt, by B. S. Crandall; sweet corn bacterial wilt in Ohio; 
and scab on fircthorn (Pyracantha coccinea). 

No. 19 .—Grain diseases in Georgia in 1937, by J. II. Miller; incidence of ear 
rots in the 1936 corn crop, by N. E. Stevens; tobacco field diseases in Florida, 
1937, by R. R. Kincaid; Phyllosticta juglandis leaf si)ot of walnuts in Oregon, 
by P. W. Miller; and progress in Dutch elm disease eradication. 

[Plant disease work by the Illinois Station] (Illinois Sta. Rpt. 1936, pp. 

I, 9-53, 55, 2J,7, 21,8, 250, 251, 256, 257, 262, 263, 282, 283, figs. ,?).—Reports of 
progress are included on the following subjects: Tests of wheat varieties and 
strains for resistance to lodging, yellow leaf rust, and mosaic, by C. M. Wood- 
worth and O. T. Bonnett; control of wheat mosaic, with varieties listed accord¬ 
ing to resislance and susceptibility, by B. Koehler and H. II. McKinney (co¬ 
operative with U. S. D. A.) ; seed treatments for oat smut, by Koehler; control of 
I>each leaf curl by spraying, by S. C. Chandler; failure of weak bordcaux to pro¬ 
tect against apple scab, possible value of zinc sulfate in control of apple 
scab and as a corrective for spray injury, and elimination of some suspected 
factors (e. g., negative results for common fungi and bacteria, soil reaction, and 
grafting and budding from diseased trees) in apple measles, all by H. W. Ander¬ 
son; the development of strawberry varieties resistant to the fungus “brown 
stele” disease, by Anderson and A. S. Colby; and control of stem rot of Euphorhia 
fulgens by soil sterilization, by F, F. W'einard and S. W. Hall. 

[Plant disease work by the Missouri Station] (Mis.u)U7'i Sta. Bui. 387 
(1937), pp. 31-34, 78, 101,-108, fig. 1 ).—Brief reports are included on the mor¬ 
phology and physiology of the genus Phytophthora, including new records for the 
State, by C. M. Tucker; tobacco mosaic and other virus diseases, by C. G. Vinson; 
Fusariu^n wilt of tomato, including tests of species and strains of hosts for 
resistance, by Tucker and G. W. Bohn; root rot of corn, by Tucker and C. G. 
Schmitt; and the control of smuts of small grains, with notes on fungi from 
barley seed and on the prevalence of powdery mildew of barley, by Tucker and 

J. J. White. Tucker also presents miscellaneous data on plant diseases, includ¬ 
ing a disease of sweet cherry trees in the nursery due to an organism resembling 
Bacterium syringae [^Pliytomonas syringaeli ; trunk canker of cherry trees; a. 
mushroom disease apparently of bacterial origin; and various notes on diseases 
identified during the year. 
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[Plant disease work by the North Carolina Station] CNorth Carolina 8ta, 
Rpt. 1934f pp. 35-37t 45, 45, 47* 61-66) .—Ueports of progress are given on the 
following: Control of Granville tobacco wilt (Bacterium solamacearum 
l=Phytomonas solanaceara] ) of potato, tomato, pepper, peanut, and tobacco, con¬ 
trol of black root rot (Thielavia hasicola) of tobacco, control of sweetpotato dis¬ 
eases, the effect of mercuric chloride on the control of Ceratostomella fimhriata 
(cause of black rot of sweetjjotato), and control of arsenate of lead injury on 
the peach, all by R. F. Poole; tobacco mosaic, barley stripe and smut, and 
wheat rust, all by S. G. Lehman; control of root knot (Heterodera radicicola) 
on various crops; control of bacterial leaf spot (B. pruni [=P. pruni]) of the 
peach; and control of scab (Cladosporium carpophilum) and brown rot (Sclero- 
tinia fructicola) on the peach, by K. J. Shaw. 

Cellular nutrition and immunity, H. S. Reed (3. Internatl. Cong. Compar. 
Path., Athens, 1936, vol. 1, Rpts., pt. 2, pp. 97-106, fig. 1; Fr. abs., p. 106). —In 
this contribution by the University of California the author reviews the present 
status of our knowledge of cell organization and of hydration and nutritive 
processes in plants, with special reference to their relationships to immunity and 
susceptibility. 

Biochemical and physical-chcmical studies on the bacteria which stimu¬ 
late atypical and pathological multiplication of plant cells, A. J. Rikeb 
(3. Internatl. Cong. Compar. Path., Athens, 1936, vol 1, Rpts., pt. 2, pp. 107-111; 
Fr. abs., p. 111). —This contribution by the University of Wisconsin presents 
a r6sum6 of the results of such studies, with particular reference to work by 
the author and his associates on Phytomonas tumefaclens [=Bacterium 
tumefaciens.] ^ 

Ascocalyx abietis and Bothrodiscus pinicola, J. W. Groves (Mycologia, 28 
(1936), No. 5, pp. 451-452, figs. d).—^The genetic connection was established by 
cultures. A. abietis is believed to be closely related to, and congeneric with, 
fungi placed under Crumenula in the sense of II. Rehm. 

Effect of inoculation of plant stems with Bacterium solanacearum, B. J. 
Grieve (Nature {London), 137 (1936), No. 3455, p. 536). —Petiole epinasty and 
adventitious root production were induced on tomato, potato, African marigold, 
and castor-oil plant, reactions closely similar to those induced by ethylene, 
carbon monoxide, and /3-indolylacetic acid. 

A microchemical colorimetric pH procedure for differentiating the telia 
of Oronartlum ribicola and C. occidentale, R. J. Agree and W. H. Goss 
(Jour. Agr. Res. [U. 8 .], 55 (1937), No. 5, pp. 347-352). —Established methods 
failed to differentiate the telial stage of these two fungi. Studies involving 
pH reactions were made because of the minute differences that such methods 
reveal and with tlie hope that if such a difference existed it could be demon¬ 
strated unmistakably by color. Many exploratory experiments indicated that 
there is a definite and consistent but not easily demonstrated microchemical 
difference between the two species. The development of a treatment to amplify 
this difference and of an indicator solution to demonstrate it was accomplished 
by certain treatments with dilute acid, distilled water, and bromophenol blue 
under pH control. 

These results are believed to point the way to a new field of study for the 
solution of sinfllar problems. 

Growth and development of Dlctyostclium discoideum with different 
bacterial associates, K. B. Raper (Jour. Agr. Res. [U. 8.), 55 (1937), No. 4, 
pp. 289-316, figs. 4)- —This work was undertaken because of confiicting results by 
earlier students of the Dictyosteliaceae and the limited scope of their investiga¬ 
tions. D. discoideum was found to grow regularly within the lipiits of baoteri^. 
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colonies, but the pseudoplasmodla typically leave the colonies in which they 
develop before forming sorocarps. During this migration they divest themselves 
of all bacteria. The organism was grown in association with a large number 
of saprophytic bacteria, including representatives of very diverse groups. In 
the majority of cases the bacterial colonies were completely consumed by the 
myxamoebae, and the amount of growth was usually proportional to the growth 
of the bacteria. There was no indication that the Dictyosteliaceae are regularly 
associated in nature with any particular species or group of bacteria. The 
myxamoebae of D, diacoideum feed by ingestion and digestion of bacterial cells, 
and they can feed and develop normally on cells killed by heat or ultraviolet 
irradiation, though growth is a little less luxuriant in such cultures. A very 
meager and abnormal vegetative growth was obtained on pea-broth agar or on 
peptone-rich agar in the absence of bacteria. There was no indication that the 
bacteria gain anything from their association with the slime mold. 

This species affords a particularly favorable organism for study of problems 
pertaining to the relation between small amoei)ae of the soil and the bacteria 
on which they feed. Species of this group may be capable of altering appre¬ 
ciably the bacteriological flora of decaying vegetation in soils. 

Studies on the penetration of the haustoria of Peronospora brassicae 
Gaum, into the host tissue, II. T. Chu {Jour. Agr. Asaoc. China^ No. 148 
(10S6), pp. 17-46, figs. 6: Kng. ab.s., pp. 38-40). —Inoculation of eight crucifers 
with conidia indicated that the germ tubes penetrate the epidermis at the 
Junctures between epidermal cells. Details are described and figured. 

Venturia pirina.- I, Th(‘ multiplicity of forms of the fungus [trans. title], 
W. Hekbst {Oartenhauivissenschaftf 10 {1036)^ No. 5, pp. figs. IS ).— 

Several thousand single-spore cultures from different pear varieties and of 
different geographical origin were cultured on artificial media and their char¬ 
acters compared. 

Venturia inaequalis.—V, Further investigations of the populations of the 
apple scab fungus living on various trees [trans. title], M. Schmidt {Gar- 
tenhauwissenschaftj 10 {1936) ^ No. 3, pp. 4^2-427, fig. 1). —Among 473 isolations 
(over 90 being single-spore cultures from 5 apple trees) of V. inaequalis, 448 
morphological types were differentiated. On the basis of these findings, to¬ 
gether with the distribution and frequency of like types on different trees, the 
author concludes that no relations exist between the composition of the popula¬ 
tion living on any one tree and the type of tlie stand or the host tree. 

Control of root-knot in Florida, J. R. Watson and C. C. Goff {Florida 8ta. 
Bui. 311 {1937), pp. 22). —This bulletin presents pertinent data on the neces¬ 
sary conditions for nematode growth; their distribution and methods of spread; 
the host plants, including a relative-susceptibility list of common plants and a 
list of wild hosts; and control methods, with special reference to Florida con¬ 
ditions, including starvation (crop rotation), drowning, heat (dry, steam, and 
hot water), and chemicals. A concluding section discusses root knot on peren¬ 
nials, including fruit trees and ornamentals. 

A virus infecting the Solanaceae and ornamental plants in the south¬ 
western part of France [trans. title], M. Shapovalov and J. Dufrenoy (Compt. 
Rend. 8oc. Biol. [Paris], 123 {1936), No. 31, pp. 696-698. flg. 1). —Spontaneous 
infections of spotted wilt have been observed in this region in tomatoes and 
tobacco, and infected dahlias, surviving for several seasons, serve as reservoirs 
of the virus. In Europe the specific vector is Thrips tahaci. The symptoms 
and inoculation tests are briefiy described. The cells of lesions are character¬ 
ized by vacuolar inclusion bodies. 
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The heath-moor or reclamation disease, with special reference to the 
copper question [trans. title], B. Rademacheb (Ar&. Biol. Reichsanst. Land u. 
Forstw., 21 (19S5), No. -f, pp. 5S1-60S, figs. iJf).—This monograph considers the 
name of the disease and its history, its distribution geographically and by soil 
types, the causes, the significance of various growth factors for its appearance, 
the behavior of various crop and weed plants on soils predisposed to the affec¬ 
tion, and the practical significance, prevention, and control of the disease, with 
special reference to copper metabolism. The specific cause of the malady is 
attributed to a deficiency of available copper in the soil. 

A bibliography of 133 titles is included. 

The water-binding power of peat and its relation to the so-called soil 
diseases (reclamation disease, etc.) [trans. title], T. Arnd and H. Sbgebero 
(Ztschr. Pflanzenerndhr., Dungung u. Bodenk., J/S (1936)y No. PP- 134-lJt2, 
figs. S ).—^Three soil diseases are discussed, viz, the dry-spot disease (due to cal¬ 
cium injury), and Hooghalen disease (due to calcium deficiency), and the recla¬ 
mation disease (occurring especially where humus is present in great quantity). 

The influence of various substances on parasites: Bean rust and rust 
and powdery mildew of wheat [trans. title], G. Sempio (Riv. Patol. Vcg., 26 
(1936), No. 7-8, pp. 201-278y figs. 22 ).—^The author reports tests of the effects 
of various chemicals (phenols, alkaloids, glucosides, enzymes, acids, metals, 
nutrient solutions at varying pH, hormones, vaccines, alcohol, ether, chloroform, 
and pyridine) administered via the plant roots on Uromyces appendiculatus, 
Pucchtia triticinay and Erysiphe graminis. 

Experiments on the use of lime in controlling Anger and toe disease of 
Brassicae, T. Whitehead (Welsh Jour. Ayr.. 12 (1936), pp. 183-192 ).—In 3 
years* tests on badly contaminated soils of different types little direct relation 
was found between pll and degree of control, but there was a clear relation 
between amount of lime applied and control effected. Lime is believed to be 
directly lethal to the spores of the parasite. 

Iodine and the control of fungal wastage, C. W. Wardlaw (Trap. Agr. 
jiTrinidad]y IS (1936), No. 5, p. 117 ).—“The accumulated evidence shows that 
where fungal pathogens are still superficial or on the point of becoming estab¬ 
lished, iodized wraps [for fruits] may be used with advantage, but where the 
fungus has gained access to the tissues or is already present as a latent infec¬ 
tion, the disorganizing effect of iodine on the tissue (with concomitant loss of 
resistance) may result in a marked increase in wastage.** 

Disease control with milder fungicides, W. C. Dutton (Md. Agr. Soc., Farm 
Bur. Fed., Rpt., 20 (1935), pp. 188-191 ).—This contribution by the Michigan 
Experiment Station gives a semipopular summary of results in that State, with 
particular reference to apple scab and spray injury. 

The behavior of micro-organisms in the presence of certain dyes, with 
particular reference to malachite green and the possibility of phytothera- 
peutic applications [trans. title], O. Verona (Bol. R. 1st. Super. Agr. Pisa, 11 
(1935), pp. 421-472, figs. 4 ).—The inhibitory effects of organic dyes, and par¬ 
ticularly of malachite green, were tested against a large number of bacterial 
and fungus species (including yeasts). The possible applications to seed treat¬ 
ment, to the control of downy mildew of grapes and other diseases, and to inter¬ 
nal chemotherapeutic treatments are pointed out. 

The eyespot disease of cereals, caused by Cercosporella herpotrlchoides 
Fron, A. J. P. Oort (Tijdschr. Plantemiekten, 42 (1936), Nos. 7, pp. 179-210, 
fig S; 8, pp. 211-234, pis. 5; Eng. abs., pp. 225-228 ).—This paper, the result of 
a 3-year investigation, discusses the literature, geographical distribution, symp¬ 
toms, etiological relations, disseMnation, host-parasite and environmental rela- 
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tioDS, and control (by direct methods, resistant varieties, and cultural methods) 
of a frequently occurring disease of wheat and barley in the Netherlands, due 
to C. herpotrichoides, which causes lodging and may bring about considerable 
losses. 

Investigations of injury to cereals by Cercosporella herpotrichoides [trans. 
title], H. Bockmann {Arh, Biol. Reichsanst. Land u. Forstw.y 21 (1935)y No. 
pp. 625-634y figs. 5). —This disease, affecting wheat, barley, rye, and oats (the last 
only slightly), caused the most serious injuries in the field to winter cereals, 
those sown in summer remaining practically free of attack. The cause of this 
difference is attributed to the life history relations of the fungus rather than 
to any varietal resistance in the hosts. 

The “Hooghalen” disease and the composition of cereal plants.—Pre¬ 
liminary report [trans. title], T. B. Van Itallie (Landbouwk. Tijdschr. [Wage- 
ningen]y 48 (1936)^ No. 584^ PP> 125-142y figs. 2; Ger. abs. pp. 140, 14 ^)-—^The 
data presented seem to relate the origin of this disease (with yellowish-green 
plants and striping of the leaf blades) to high soil acidity, defective mineral 
nutrition, and possibly to other factors. The most plausible explanation is be¬ 
lieved to lie in a magnesium deficiency associated with unfavorable ion relations 
within the plant. 

The nature of resistance of cereals to rust, E. C. Stakman and H. Hast 
(3. Internatl. Cong. Compar. Path.y AthenSy J9S6y vol. i, Rpts.y pt. 2, pp. 253-266; 
Fr. abs.y pp. 265y 266). —This contribution by the University of Minnesota dis¬ 
cusses the general principles involved in the rust resistance of cereals. 

The inheritance of resistance to physiologic forms of Tilletia levis and 
T. tritici, and the effect of temperature on pathogenicity, W. K. Smith 
(Wash. State Col.y Res. StudieSy 3 (1935)y No. 1, pp. 29, 30). —This is an ab¬ 
stract of a dissertation from the State College of Washington, previously pub¬ 
lished in part (F>. S. It., 70, p. 31 ; 71, p. 652). 

Observations on dwarf or brown rust (Piicciuia simplex) L=P. aiioinala] 
of barley [trans. title], E. Rennebfelt (Sveriges Utsddcsfor. Tidskr.y 45 (1935)y 
No. 6y pp. 380-391y figs. 2). —Various barley varieties and crosses are grouped into 
five classes according to their resistance or susceptibility to this rust, and the 
results of breeding and selection experiments are discussed and tabulated. 

An In-quiry into the causes of the gray leaf disease of oats [trans. title], 
F. C. Gebretsen (Dept. Landb. en Vissch. [Netherland8}y Verslag. Landbouwk. 
Onderzoek.y No. 42 (1) A (1936), pp. 67, pis. 17; Oer. abs., pp. 65, 66). —The 
author concludes that this disease (known to the Germans as “Dorrflecken- 
krankheit”) is to be considered a complex phenomenon, the appearance of 
which is determined not only by manganese deficiency but also bears a relation 
to the persence or absence of certain bacteria. The resistance of the oat roots 
to bacteria is related to the manganese content of the plant, and this in turn 
determines whether certain bacteria assume a saprophytic or a parasitic role. 

Hot water disinfection of wheat seeds against loose smut (Ustilago nuda 
tritici Schaf.), R. Vanderwalle and E. Larosb (Bui. Inst. Agron. et Stas. 
Rech. QemblouXy 5 (1936), No. 1, pp. 74^8, fig. 1; Dutch, Oer., Eng. abs., pp. 
86-88). —^Following presoaking at a minimum of 25® C., hot-water treatment at 
52® proved necessary after less than 3 hr. of presoaking, at 50® after more 
than 3 hr., and at 48® after from 4.5 to 5 hr. 

Mosaic diseases of wheat and related cereals, H. H. McKinney (U. 8. Dep.. 
Agr, Circ. 442 (1937), pp. 23, figs. 13).—^Mosaics of winter wheat are known in 
44 counties of 7 States, and their distribution is becoming more extended each 
year. However, while they are very destructive under certain conditions, there 
is no cause for alarm because some of them may be controlled by resistant or 
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tolerant wheats. All tests have indicated that the viruses occurring east of 
the Mississippi River are carried in the soil, the new wheat crop becoming 
infected theiefrom. Tests with soils from mosaic-infested areas west of the 
Mississippi River have given no such evidence. 

Seven wheat mosaics considered to be distinct are described at temperatures 
near 60® F. under a daily photoperiod of 8 hr. These coiulitions are taken as 
standard because winter wheat responds in an essentially normal manner dur¬ 
ing tiller formation and because the mosaic symptoms are comparable to those 
occurring in the field during early spring growth. In some cases the viruses 
were purified from mixtures by selecting tissues or plants with symptoms differ¬ 
ing from a given type and using these for virus in subsequent inoculations. 
Successive selection inoculations finally yielded viruses inducing the new symp¬ 
toms with a high degree of regularity. 

Investigations of the virulence of Ophiobolus graminis [trails, title], 
B. Bussmann (PhytopatJi. Ztsclir,, 9 (1936), No. 6, pp. 571-581, figs. 5). —Using 
special Infection methods (described), several strains of 0. gramivis of differ¬ 
ent origin were tested. Extreme differences in the degree of their virulence 
were demonstrated. 

The spread of take-all through the soil, D. B. Adam and T. T. Colquhoun 
(Jour. Austral. Inst. Agr. ScL, 2 (1936), No. Jf, pp. 172-171^). —The wheat plants 
in inoculated rows were, in general, severely affected and died as seedlings. Root 
infection by Ophiobolus graminis was demonstrated, and the results clearly indi¬ 
cate that the presence of living wheat roots infiuences the spread of take-all 
through the soil. 

Effect of sulfur dio.Yide on wheat development: Action at low concentra¬ 
tions, R. E. Swain and A, B. Johnson (Indus, and Engln. Chem., 28 (1936), 
No. 1, pp. 42-47, figs. 7). —Wheat plants developed under controlled conditions 
favorable to growth tolerated exposure to sulfur dioxide concentrations below 
those at which typical foliar markings are produced without signs of injurious 
actions on their general appearance, growth rate, dry weight of tissues developed, 
or reproductive processes. 

A response of alfalfa to borax, L. G. Willis and J. R. Piland (Science, 
86 (1937), No. 2225, pp. 179, 180). —An abnormal condition in alfalfa, conforming 
in all respects to descriptions of the supposedly transmissible “alfalfa yellows”, 
is reported by the North Carolina Experiment Station to have been corrected dur¬ 
ing the same year by applications of borax in March at the rate of 5 lb. per acre, 
while similar treatment late in May produced no visible effect until the following 
year. A possible photoperiodic factor is suggested. 

Halo blight of beans; Some relationships of the pathogen, A. T. Pugsley 
(Jour. Austral. Inst. Agr. Sci., 2 (1936), No. 1, pp. 30-32). —This is a serologic 
and bacteriophagic comparison of Phytomonas medicaginis phaseolicola ( =Bac- 
terium medicaginis phaseolicola), P. mori (~B. Mori), and an unnamed bac¬ 
terium from Matthiola. 

A disease of Zea mays caused by Colletotrichum graminicolum (Ces.) 
Wils., S. C. Chowdhury (Indian Jour. Agr. ScL, 6 (1936), No. 3, pp. 833-843, 
pis. 2, fig. 1). —This fungus was isolated from diseased leaves of maize at Pusa, 
and its morpholojjy, parasitism, cultural characters, and environal relations were 
studied and are here discussed. 

Investigations on black-arm disease of cotton under field conditions.—^I, 
The relation of the incidence and spread of black-arm disease of cotton to 
cnlturid conditions and rainfall in the Anglo-Egyptian Sudan, F. W. An- 
^Empire Jour. Expt. Agr., 4 (1936), No. 16, pp. 344-356, figs. 7).—Infective 
debria on adjacent fields of the previous season appears to be the main factor in 
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an outbreak of infection with Pseudomonas malvacearum [=Phytomonas malr 
vacearal, and the sowing date affects the earliness of infection. Driving rains 
are the main vehicle of transmission from old to new fields. 

Eremothccium ashbyii, a new fungus parasitic on cotton bolls [trans. 
title], A. GunxiEKMOND {Rev, Mycol,, n, ser., 1 {19S6), No. 3, pp. 115-156, pis. 
2, figs. 25). —This reports a detailed study of the cultural, morphological, and 
cytological characters of E. ashhyii, its yellow pigmentation, and its affinities 
with other fungi (especially with Ashby a gossypii, to which it is closely related). 

Potato scab and the lieterolysis of the scab parasite [trans. title], K. T. 
WiEBiNGA and G. L. W. Wiebols {Tijdschr. Plantenziekten, Ifi {1936), No. 9, pp. 
235-2JfO, pi. 1). —The authors discuss the agencies through which the actinomycete 
parasite may be inhibited in the soil, viz, by passive antagonism (through com¬ 
petition with other micro-organisms or through the formation of growth- 
inhibitory substances) and by active antagonism (through heterolysis by other 
micro-organisms or through the action of bacteriophages). 

Contributions to the knowledge of the “bakanae” disease of rice plants 
[trans. title], P. Seto {Mem. Col. Agr., Kyoto Imp. Univ., No. 36 {1935), pp. 
81-\~VI, figs. 7). —This is a monograph on the bakanae disease of rice, the name 
referring to the pathogenic acceleration of seedling growth typically induced by 
Qibberella fujikuroi (with Fusarium conidial stage). The text discusses in 
detail the successful isolation and inoculation experiments, the influence of soil 
temperature on the symptom complex, the host-parasite relations, and observa¬ 
tions on the pathogenicity and general biology of the fungus and on influencing 
factors. 

Rutabaga and turnip varietal susceptibility to bacterial soft rot disease, 
R. Maoruder and P. Hedges {Seed World, Jf2 {1937), No. 2, pp. 12, 13, figs. 8).— 
An unusually severe epidemic of infection by Bacillus carotovorus [=Erwinia 
rnrotovora] in test plantings of 35 varieties of rutabagas and 11 of turnips served 
as a basis for the data here presented in tabular form. These led to the con¬ 
clusion that there are evident differences in the extent of infection and rate of 
death among the different varieties and strains, though none were immune. 
Recommended control measures arc given. 

Experiments on the influence of nematodes on the yield and composition 
of sugar beets as affected by different fertilizer constituents [trans. title], 
edited by W. KhOger, G. Wimmer, and H. Ludbcke {Ztschr. Wirtschaftsgr. 
Zuekermdus., 85 {1935), Okt., Tech. T., pp. 583-603, pis. 20; Nov., Tech. T., pp. 
623-679; Dcz., Tech. T., pp. 717-761, pis. 10). —This paper gives the results of a 
comprehensive series of pot experiments carried out during the years 1907 and 
1910 and of field tests extending over 20 yr. relative to the mutual effects of 
nematode infestation and soil and fertilizer types and practices on the yield 
and composition of sugar beets. 

Cercospora leaf-spot (frogeye) of tobacco in Queensland, A. V. Hiu. 
{Austral. Council Sci. and Indus. Res. Bui. 98 {1936), pp. ^6, pis. 7, figs. 6 ).— 
The disease is due to C. nicotianae. It is stated that C. raciborskii and C. solani- 
cola are synonyms, being morphologically indistinguishable and causing the same 
symptoms. The history, distribution, and economic importance are discussed, 
and detailed results of the present study are given, with descriptions of the 
fungus and the disease (including “barn spot,” which is the form developed 
during the curing process from leaf infections Incipient at harvesting time), the 
host range, the physiology and pathogenicity of the fungus, sources of infection, 
meteorological influences, and control measures. 

Leaf curl of tobacco In southern Nigeria, J. West {Trop. Agr. [STrinidOwj, 
13 (1936), No. 9, pp. 242-2U, pis. 2, fig. 1). —The symptoms of this virus disease 
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are described and illustrated, and the relationships of its incidence in southern 
Nigeria with the white fly (Aleurodidae) vector and with seasonal conditions 
are discussed. Various precautions for Its control are noted. 

Tomato-seedling damping-off.—Control by soil-treatment, R. M. Bbien 
and E. E. Chamreklain (New ZeaL Jour. Agr., 52 (1936), No. 5, pp. 257-267, 
figs. 5). —This disease in New Zealand was shown to be due to Pythium ultimum 
and Corticium vagum, the injury and Incidence of the former being greater. 
Stem disinfection and formalin treatment (1.25 percent solution) are recom¬ 
mended for control. 

A possible acid seed soak for the control of bacterial canker of the 
tomato, H. L. Blood (Science, 86 (1937), No. 2226, pp. 190, 200). —In this Utah 
Bxi)erimeiit Station contribution, toxicity tests demonstrated an nnqucstionablo 
toxic action of fermenting tomato fruit pulp upon the bacterial canker pathogen. 
Analysis of the fermented juices revealed that acetic and lactic acids were the 
acids formed most abundantly during fermentation. A preliminary test of 
the effectiveness of those acids, using in the case of acetic acid from 0.15 to O.G 
percent strength for from 3 to 96 hr., indicated that the acetic acid, when alone 
or in combination, offers promise as a safe and effective tomato seed soak 
for the control of bacterial canker. Further studies to establish limits of con¬ 
centration and effective schedules for the treatment are reported as in progress. 

Report of committee on fungous diseases of fruit, E. M. Stoddard (Conn. 
Pomol. Soc. Proc., 44 (1934), PP* 71-74) •—^This contribution from the Connecticut 
[New Haven] Experiment Station places on record the incidence and injuries 
caused by the more conspicuous troubles of fruit in the State during 1934, 
including diseases of apple, peach, grape, cherry, pear, and strawberry, and 
winter injuries to various fruit trees during the 1933-34 winter. 

Lcptonecrosis of fruit trees and the behavior of some American varieties 
rtrans. title], G. GoidAnich (Italia Agr., 73 (1936), No. 6, pp. figs. 6). — 

The distribution and damage caused in Italy by this phloem necrosis disease is 
discussed with special reference to American varieties of plums and apricots. 
Fungi, bacteria, the influence of climate or soil, and incompatibility of scion 
and stock arc ruled out as causes, but the virus hypothesis is supported by 
various phenomena observed either in the type of pathological changes in 
affected trees or in the behavior of the latter in nature. Various attempts at 
transmission from diseased to healthy trees were made, with some indications 
of success. The elimination of affected varieties is recommended. 

The existence of biological forms or races of Stromatinia fructigena and 
S. clnerea [trans. title], A. Pesante (Bol. Sez. Ital., Soc. Internaz. Microbiol., 
7 (1935), No. 10. pp. 383-389). —Of numerous isolations from ripe fruits of apple, 
pear, peach, and quince in the fall and from dead twigs and withered flowers 
in the spring attacked by Stromatinia, almost all of the former group proved 
to be 8 . fructigena and of the latter group 8 . cinerea. In culture media the 
strains varied widely, and their differential characters persisted in the various 
media. 

The brown rot diseases of fruit trees, H. Wobmald ( [Gt. Brit.] Min. Agr. 
and Fisheries Bui. 88 (1935), pp. V+SO, pis. 28, figs. 2). —This monograph dis¬ 
cusses the history of this group of diseases; the nomenclature, geographical 
distribution, morphology, culture, and physiology of the brown rot fungi; con¬ 
ditions conducive to infection; mode of entry into the host; related fungi; 
losses from brown rot; host plants (apple, pear, plum, cherry, peach and nec¬ 
tarine, apricot, and quince and medlar); and control. Over five pages jof 
literature references are included. 
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Studies on the young fruit-rot of apple-tree, T. Shim a (Jour. Faculty 
Agr., Hokkaido Imp. Univ», 39 (1936), No. 3, pp. 143-270, pis. 7).—In this mono¬ 
graph are presented, In English, a historical review (with 157 bibliographic 
references), a general description of the disease and its fungus agent (Sclerotinia 
mail), the author’s studies relative to stigma infection and the behavior of the 
fungus hyphae and pollen tubes in the pistil tissues, and theoretical and experi¬ 
mental considerations on the prevention of rot in the immature fruit and of the 
axis-blight phase of the disease. 

Recent developments in control of graft knots on nursery apple trees, 
A. J. Rikeb (Jour. Econ. Ent, 29 (1936), No. 5, pp. 956-960, figs. 5). —^This con¬ 
tribution from the Wisconsin Experiment Station is condensed from a paper 
given December 30, 1935, before the plant quarantine and inspection section 
of the American Association of Economic Entomologists. The essential data 
have been noted previously (E. S. R., 71, p. 8(X>). 

Some apple disease problems in New Jersey in 1036, W. H. Mabtin (N. J. 
State Hort. Soc. News, 18 (1937), No. 3, pp. 900, 901, 910). —^Thls paper from 
the New Jersey Experiment Stations summarizes the 1936 conditions and work 
in the State relative to scab (including the time of application of critical sprays, 
dates of scab maturity with tabulations for 1927-1936, and some results of 
spraying for scab), spray burn (incidence and factors favoring and preventing 
it), progress with copper fungicides, and methods of decreasing copper injuries. 

Leaf injection, W. A. Roach (East Mailing [Kent) Res. Sta. Ann. Rpt., 23 
(1935), pp. 134-136, figs. 2). —The leaves of a potted pear tree with severe 
chlorosis were injected with various solutions by holding the cut tips of each 
under the surface of the liquid held in a suitable container. The tree was 
finally cured by injecting a solution of ferric tartrate through a hole passing 
through its main stem. It is suggested that similar deficiency diseases could be 
diagnosed and cured within 3 weeks. 

The gumming of Phillips Cling peaches, L. D. Davis (Hilgardia [California 
Sta.], 11 (1937), No. 1, pp. 34, figs. 22). —^At least four types of gumming occur 
on this variety, differing In place of occurrence on the fruit, time of appearance 
during its development, and economic importance. Their probable physiological 
nature is discussed. Three of them (the early suture, dorsal and distal, and 
late ventral) occur at a definite time in the fruit development. Gumming, 
splitpit, and embryo abortion are closely associated, and splitpit and embryo 
abortion of nongummy fruits are apparently correlated with a tendency to 
produce gumming in the tree from which they came. Counting the number of 
gummy fruits that could be seen from the ground was found to be a very 
satisfactory method of obtaining data, especially with large numbers of trees. 
A delay of thinning until about 5 weeks after the pit begins to harden on the 
tip has resulted in satisfactory elimination of affected fruit. 

False blossom, C. S. Bb«kwith (Amer. Cranberry Growers* Assoc., Proc. 
Ann, Mtg., 65 (1935), pp, 25, 26), —^Thls contribution from the New Jersey Ex¬ 
periment Stations is a plea for the control of the false blossom disease of cran¬ 
berries, with recommendations. 

A new fungus in the roots of grapevines affected with the brushwood dis¬ 
ease [trans. title], H. R. Bode (Her. Deut. Bot. OeseU., 54 (1936), No. 9, pp, 
542-555, figs. 4 )«—Rhizomyxa viticola n. sp. is described as found invading the 
roots of grapevines affected with the brushwood disease. 

New observations on the medullary disease (parasitic court-nou6) [trans. 
title], P. ViALA and P. Marsais (Rev, Vitic., 84 (1936), No. 2176, pp. 169, 170),— 
The authors present a brief summary of confirmatory data accumulated by 
81114—88-5 
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themselves and received from others since the publication of their monograph 
on this disease of grapevines, the cause of which they attribute to the fungus 
Pumilua medullac (E. S. R., 75, p. 222). 

Aphis resistance in breeding mosaic-escaping red raspberries, C. D. 
ScHWAKTzE and G. A. Huber {Science^ 86 (IP57), 2224^ pp, 158, 159 ).—In 

experiments at the Western Washington Experiment Station the Lloyd George 
variety was found to escape red raspberry mosaic infection completely by vir¬ 
tue of its resistance to the aphid vector, Amphorophora ruhi, and to transmit 
this characteristic when hybridized with a susceptible variety. In a 3-yr. 
study, no effective vector other than A. ruhi was found upon the red raspberry. 
Antwerp, Herbert, and Newburgh showed marked resistance to the vector, while 
the other varieties, except Lloyd George, showed greater susceptibility, the rate 
of spread of mosaic appearing to be directly proportional to their relative aphid 
populations. Artificial infection by graftage indicated, however, that Lloyd 
George is susceptible to the virus. In greenhouse experiments, stem mothers 
were placed upon individual plants under cheesecloth cages. Large populations 
developed upon highly susceptible varieties; little reproduction occurred upon 
more resistant varieties; and on Lloyd George they gradually died without re¬ 
producing after wandering about apparently without feeding. Six hybrids of 
Lloyd George X Cuthbert, or the reciprocal, out of 31 were completely resistant 
and several others highly resistant to the insect. Three out of 6 Lloyd George 
X Latham hybrids, or the reciprocal, were resistant and 3 susceptible. Of 19 
hybrids of susceptible parents, all were definitely susceptible. The behavior of 
A. ruhi when confined to Lloyd George plants under cages Indicated that resist¬ 
ance probably results from a lack of suitable food for the insect rather than the 
presence of an actively repellent substance. 

Avocado spraying results for 1034, H. E. Stevens {Fla. State Hort. 8oc. 
Proc., 49 {1956), pp. 130-132 ).—This Is a progress report on spraying results 
with special reference to Cercospora spotting, as indicating that an early appli¬ 
cation of 4-4-50 bordeaux mixture will be needed to protect certain varieties 
from heavy summer or fall drop that might be caused by infected stems. This 
applies more particularly to varieties with long, slender stems, and to those 
more susceptible to Cercospora and anthracnose attacks. 

Protection of citrus fruits and foliage from brow^n rot, H. S. Fawcett 
and L. J. Ktx)tz (Calif. Citrogr., 22 {1936). No. 2, pp. 64, 65. fig. 1 ).—This sum¬ 
mary of recommended control measures is a contribution from the California 
Citrus Experiment Station. 

Studies on the infection of citrus fruits.—I, Some methods of infection 
by the green mould, PenicilUum digltatum, Sacc., G. R. Bates (Brit. So. 
Africa Co, Puh. 4 (1936), pp. 83-101 ).—^The experiments discussed included 
differential Inoculation into the rind by dry spores, promotion of infection by 
wounds made between the oil vesicles, infection by inoculations into the oil 
vesicles, stem-end infection, infection through the uninjured rind, and pre¬ 
vention of infection by wilting or curing to toughen the rind. 

Fungal invasion of navel oranges, R. Davies (Union So. Africa Dept. Agr. 
and Forestry, Rpt. Low Temp. Res. Lab., Capetown, 1933, pp. 114-120, fig. 1 ).— 
PenicilUum digitatum, responsible for the predominant part of the wastage 
in South African citrus fruits during transportation, was used in this study 
of the course of fungal invasion and of the factors influencing it (e. g., 
variations in resistance in relation to origin of the fruit, to wilting and 
storage, to fertilizers, and to chemical composition of the fruit). 

Gununosis of citrus In Bombay, B. N. Uppal and M. N. Kamat (Indian 
Jour. Agr. Sci., 6 (1936), No. 3, pp. 803-822, pis. 3, figs. 2).—The disease is 
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shown to be due to Phytophthora palmivora. Pomelos and oranges proved sus¬ 
ceptible, a horticultural variety each of lime and lemon was almost immune, 
and the common tangerine was Intermediate in its reaction to the disease. 
Grafting of susceptible varieties on resistant stock is recommended. The best 
method of treatment found was to remove the bark from affected parts and 
to cover the wound with creosote oil. 

The production of citrus mottle-leaf in controlled nutrient cultures, 
H. D. Chapman, A. P. Vanselow, and G. F. Liebig, Je. (Jour. Ayr, Res. [V, 8.], 
55 (1931) j No. 5, pp. 365-379, figs. 6). —In this study by the California Ex¬ 
periment Station, citrus cuttings, grown in solution cultures in which special 
efforts were made to reduce zinc contamination, developed mottle-leaf in a 
growing period of less than 2 mo. No mottle-leaf appeared in cultures to 
which zinc had been added. Addition of zinc to cultures in which mottle-leaf 
had developed caused the condition to disappear. Citrus plants grown under 
the full light of the greenhouse (about 80 percent of the outside illumination) 
became more severely mottled than those subjected to a lower light intensity 
(about 40 percent). Mottle-leaf was accentuated by increasing the phosphaie 
concentration of the nutrient medium, this effect probably resulting from zinc 
phosphate reactions within the plant. 

The results obtained are believed to be more in harmony with the view 
that zinc is an indispensible plant food element, citrus mottle-leaf being a 
manifestation of its deficiency, than that it functions as an antiseptic or 
corrective. 

Phytophthora stem and tip blight of citrus seedlings, J. Peblbebgeb 
(Jladar, 9 (1036)y No. 6-7, pp. Vt5-150, figs. 9). —Both P. parasitica and 
P. citrophthora were proved to be involved, and two other Phytophthoras, as 
yet not identified, were also found in diseased sweet lime seedlings in Palestine. 
Seedling infection was obtained via the soil. The brown rots following inocu¬ 
lations of the two species into fruits are differentiated. The relative resistance 
of citrus species, factors influencing infection, the damage caused, and control 
measures are also discussed. A list of literature references is added on page 
130 of the Hebrew text. 

How to improve the quality of citrus fruit we grow and ship: A sym¬ 
posium.—III, Viewpoint of the plant pathologist, H. S. Fawcett (Calif. 
Citrogr.y 21 (1986), No. 12, p. ^59, fig. 1). —This contribution by the California 
Citrus Experiment Station briefly outlines the relations of diseases to the ap¬ 
pearance and keeping quality of citrus fruits under the conditions in this State. 

A preliminary report on the control of leaf chlorosis of grapefruit in 
Puerto Rico, J. H. Jensen (Puerto Rico 8ta. Agr. Notes No. 82 (1931), pp. 5 ).— 
In tests here reported the zinc sulfate (7-100) sprayed trees showed marked 
recovery within 3 weeks after treatment, while no benefits w^re obtained with 
Iron sulfate, maganese sulfate, or copper sulfate sprays. There was no correla¬ 
tion of chlorosis incidence with soil reaction, the trouble occurring on acid, 
neutral, and alkaline soils. The disease and its economic significance are dis¬ 
cussed in general. 

On Verticillium wilt of the perpetual-flowering carnation, H. L. White 
(Jour. Pomol. and Hort. 8ci., H (1936), No. 3, pp. 216-^26).—The author reports 
confirmation that this disease is carried through the cuttings and that there .is 
evidence of a differential susceptibility of varieties toward V. cinerescens 
strains. Attempts to infect tomatoes, chrysanthemums, and asters failed. 

Control measures are discussed. 

Detection of spotted wilt virus in chrysanthemums, G. C. Ainsworth 
(Nature [London], 131 (1936), No. 3413, p. 868). —Chrysanthemums being 
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susceptible to infection with the virus of spotted wilt of tomatoes and strong 
circumstantial evidence implicating them in outbreaks in tomatoes, detection of 
the disease in chrysanthemums assumes great importance but unfortunately 
the symptoms are often indefinite and mild. The author found that an aqueous 
extract of healthy chrysanthemum leaves added to an extract of spotted wilt 
leaves inactivated the virus, while sodium sulfite added to a virus-containing 
extract greatly prolonged the activity. When parallel halves of infected chrys¬ 
anthemum leaves were ground up in 0.5 percent sulfite solution and in water, 
respectively, the former extract caused the development of lesions in tobacco 
while the latter did not. 

A latent virus of lily, F. P. McWhoeteb (Science, 86 (1557), No, 2225, p. 
119), —This paper announces that tulip virus 1 is widely distributed in bulb- 
perpetuated lilies. This is the color-removing virus of tulips which plays the 
leading role in the complex virus disease known as tulip-breaking. In some 
lily species it is latent. Another tulip virus is reported as sometimes present in 
both obviously diseased and apparently healthy lilies. Three years’ inoculations 
from apparently healthy bulb-perpetuated lilies to Clara Butt and other varieties 
of tulips have induced extreme forms of tulip-breaking. The lily species in 
which latent viruses have been demonstrated are LUium tigriniim, candidum, 
and longiflomm. Inoculations with juice from longifiorum seedlings have shown 
that they do not contain this latent virus. 

Shade tree diseases of Michigan, P. C. Strong (Natl, Shade Tree Conf, Proc., 
12 (1936), pp. 103-110). —This contribution from Michigan State College calls 
attention to some of the outstanding tree disease problems of the State encoun¬ 
tered during the past few years. These include parasitic diseases, chlorosis, 
winter injury, various troubles due to lack of suflacient soil moisture, and in¬ 
juries by the run-oflP from applications of calcium chloride and oils to highways. 

Shade tree diseases of New England, M. A. McKenzie (Natl, Shade Tree 
Conf. Proc. 12 (1936), pp. 100-103). —^This contribution from Massachusetts 
State College briefly discusses “current events in New England tree diseases.” 

The Dutch elm disease in Belgium [trans. title], M. Boudbu (Bui, Soc, Cent. 
Forest. Belg., 42 (1935), No. 12, pp. 508-522). —The author reports on the dis¬ 
tribution and spread of the disease in Belgium, on studies of the biology of 
Ceratostomella ulmi, and on tests with various preventive or curative treat¬ 
ments. Injection of certain agents (malachite green, sunoxol, and chinosol), as 
tested in the laboratory, gave some promise. The American elms have proved 
extremely susceptible and the European forms receptive, but some of the Asiatic 
varieties have appeared resistant or Immune. 

Oriental plane tree disease, D. R. Sumstine (Science, 84 (1936), No. 2176, 
p. 24V- —^Attention is called to the occurrence on the leaves of Platanus orient- 
alis in Pennsylvania and New Jersey of white floccose patches of a fungus 
similar to or identical with Oidium ohductum, the conidial stage of Phyllactinia 
corylea angulata. 

Pathological studies on beech at the Arnold Arboretum, J. H. Faull 
(Natl. Shade Tree Conf. Proc., 12 (1936), pp. 21-28). —^This is an address sum¬ 
marizing work on the Nova Scotia disease—a Nectria disease of the bark of 
beech trees following infestations with an introduced “woolly” bark louse 
(Cryptococcus f^gi), cankers caused by the two-lined chestnut borer (Agrilus 
hUineatus), and heart rot due to Fomes fomentarius. 

Polyporus hispidus and a canker of oaks, B. Sleeth and 0. B. Bidwbll 
(Jour. Forestry^ 35 (1937), No, 8, pp, 778-785, figs. 2). —“P. hispidus has been 
recognized as a serious heartwood-rotting fungus for many years. Evidence 
is submitted that an important canker of oaks also is caused by this fungus. A 
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study of an area in Connecticut showed that 2 percent of the white oak, 8 
percent of the chestnut oak, and 13 percent of the black oak had cankers. 
The average total loss resulting from the cankers amounted to 2 percent of 
the cordwood volume and 3 percent of the board foot volume. In a selected 
0.1-acre plat the loss amounted to 29 percent of the cordwood volume and 33 
percent of the board foot volume. Felling and, where possible, utilizing infected 
trees is the best method of control.” 

The principal rots of English oak, K. St. G. Cartwright and W. P. K, 
Findlay (London: Dept. 8ci, and Indus. Res., 1936, pp. V-j-SS, pis. 13, figs. 2 ).— 
“The main object of the present publication is to provide a concise survey of the 
existing information and of recent work carried out at the Forest Products 
Research Laboratory on the principal rots of English oak, giving descriptions 
of the fungi adequate for their recognition and identification without entering 
Into too much detail concerning their microscopic characters.” 

The course and result of the investigation of blister rust [trans. title], 
[C.] VON Tubeuf (Ztschr. Pflanzenlcrank. u. Pflanzenschutz, 46 (1936), No. 2, 
pp. 4^-I03y figs. 5). —This is a comprehensive, critical review of the history and 
published results of investigations of this disease, due to Cronartium ribicola- 

Susceptibility to Cronartium rlbicola of the four principal Kibes species 
found within the commercial range of Pinus monticola, J. L. Mifxke, T. W. 
Childs, and II. G. Laciimund (Jour. Agr. Res. [U. 8.], 55 (1937), No. 5, pp. 
317-346, figs. 6). —These investigations were undertaken to determine the sus¬ 
ceptibility and telium-producing capacity of the four principal Rihes species 
(R. petiolare, R. inenne, R. viffcosissimuni, and R. laenstre) in northern Idaho, 
northeastern Washington, and western Montana as a i)reliminary measure of 
their pine-infecting power. New systems of recording data, developed to meet 
the needs, are described. The studies (7 yr.) were conducted under natural 
conditions and included 7,018 tests of nearly 4 million leaves. R, petiolare 
proved extremely susceptible, approaching cultivated black currant in both 
severity of infection and production of telia. R. inerme was also highly sus¬ 
ceptible, under very favorable conditions equaling or surpassing R. petiolare 
in extent of infection and bearing abundant telia when growing in the shade. 
R. viscosissimum and R. lacustre were more resistant. The latter occasionally 
became moderately infected, but was nearly always low in production of telia. 
From the standpoints of density and size of telial columns the relatively 
greater teliospore production and potential danger of R. petiolare and R. inerme 
to associated pines appear even more pronounced. Infection was heavier and 
telia were more abundant on plants in the shade than in the open. Data 
on average infection, telium production, and teliospore production are given 
for open, shade, and part-shade forms of each species. The effect of weather 
and other environmental factors on relative susceptibility and telium produc¬ 
tion are discussed. There appeared to be rather wide variation (affected by 
inherent differences) in susceptibility among individuals of the same species 
and form. 

The identification, detection, and culture of wood-staining and 
wood-destroying fungi, W. Bavendamm (Erkennen, Nachweis und Kultur der 
holzverfarhenden und holzzersetzenden Pilze. Randhuch der Mologischen Arheits- 
methoden, Aht. XII, Teil 2, Reft 7. Berlin and Wien (Vienna) Urban'd 
Bchwar^enberg, 1936, XII, pt. 2, No. 7, pp. 927-1134, figs. 47). —In this mono¬ 
graph the subject is discussed under the macroscopic identification of fungus- 
infected wood in living trees and in timber (general considerations, keys to thb 
most important wood-staining and wood-destroying fungi, the physical and 
mechanical properties of wood, and bioluminescence), and the microscopic and 



214 


EXPERIMENT STATION RECORD 


[Vol. 78 


chemical demonstration of fungus diseases of wood. The bibliography covers 
14 pages. 

The feeding of the root-knot nematode in root tissue and nutrient solu¬ 
tion, M. B. Linford {Phytopathology, 27 (1987), No. 8, pp. 824-835, figs. 2 ).— 
It was found through this study by the Hawaii Pineapple Experiment Station 
that the larvae and young females in thick sections of live roots turn the head 
freely within the tight socket formed by the giant-cell group and thrust the 
stylet freely, penetrating all cells within reach in irregular rotation for brief 
feeding, which avoids destruction of the cells and so maintains, for a long pe¬ 
riod, an immediately accessible and abundant food supply. The significance of 
these observations is discussed in relation to other stylet-bearing nematodes 
and to the biology and pathogenicity of this species. 

ECONOMIC ZOOLOGY—ENTOMOLOGY 

A biological study of German bats [trans. title], M. Bisentraut {Kleintier 
u. Pelztier, 13 {1937), No. 4^ PP- figs. 58).—This study of bats in 

Germany, of which 19 forms are listed, is presented with a 7-page list of refer¬ 
ences to the literature. 

Some experiments with rats and rat guards, O. E. Denney {Pub. Health 
Rpts. [U. S.], 52 {1037), No. 23, pp. 723-726, pis. 8). —The work reported shows 
that a poor rat guard will not deter a rat, and that the usually accepted type 
of guard probably will not deter a determined rat with an active migratory 
urge. 

Some longevity records of wild birds, M. T. Cooke {Bird-Banding, 8 {1987), 
No. 2, pp. 52-65). —A report of a cursory study of the banding returns received 
by the U. S. D. A. Bureau of Biological Survey during the last 3 yr., duck 
records being reserved for a separate report. No birds less than 5 yr. old at 
the latest date of recovery are included, and no attempt has been made to com¬ 
plete the records of returning individuals. 

Food and feeding habits of the tree sparrow, A. M. Baumgartner {Wilson 
Bui., 49 {1937), No. 2, pp. 65-80, figs. 4)- —In this contribution the author 
assembles the known data concerning the food and feeding habits of the tree 
sparrow {Spizclla arhorea), summarizing and amplifying the standard publi¬ 
cations by more recent papers and by personal investigation at Churchill, 
Manitoba. 

Enemies and survival ratio of the tree sparrow, A. M. Baumgartner {Bird- 
Banding, 8 {1937), No. 2, pp. 45-52). —In this contribution an attempt has been 
made to list and evaluate the known forces which affect the populations of the 
tree sparrows. 

Parasitism of bird's nests by Protocalliphora at Groton, Massachusetts, 
E. A. Mason {Bird-Banding, 7 {1936), No. 3, pp. 112-121 ).—Observations of the 
parasitism of nestlings by dipterous parasites of the genus Protocalliphora, 
including case records and the building up of a large population of the secondary 
chalcid parasite of the genus Mormoniella, arc reported upon. Reference is made 
to the work of Johnson previously noted (E. S. R., 62, p. 455). 

Methods in the protection and harvesting of shellfish, T. C. Nelson {Pub. 
Health News [y. e/.], 21 {1937), No. 8, pp. 76-79). —In this contribution from 
the New Jersey Experiment Stations, a brief account is given of the methods 
of growing, harvesting, and preparing oysters and clams for market 

The use of logarithms in the interpretation of certain entomological 
problems, C. B. Williams {Ann. Appl. Biol., 24 {1937), No. 2, pp. 404-414^ flffs. 
4 ).—Contributing from the Rothamsted Experimental Station, “evidence is 
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brought forward that In comparing the numbers of insects caught under varying 
conditions, with particular reference to captures In a light trap, more consistent 
results are obtained if the geometric means are compared than by the use of 
arithmetic means. This is most conveniently done by summing the logarithms 
of the numbers instead of the numbers themselves. If any of the numbers in 
the series is zero it has been found practical to add one unit to all the captures 
in the series and so deal with log (w+1) instead of log n. 

“The use of the logarithms prevents the swamping of the results in a series 
of observations by very high numbers on a single night. It also gives a more 
normal distribution of departures from a mean. As a result of the latter it is 
possible to apply the statistical formulas for standard deviation, etc., which arc 
not applicable to the skew curve obtained by the use of the departures of the 
numbers themselves from an arithmetic mean.” 

The food of Insects and its relation to resistance of plants to insect at¬ 
tack, II. H. Painter {Amer. If at., 7d (IDSG), Ifo. 731, pp. 5Jp~566 ).—In con¬ 
tributing from the Kansas Experiment Station it is pointed out that the actual 
nutritive substances used by phytophagous insects in contrast to the plant parts 
which they eat is a factor of groat importance in insect biology and entitled 
to as thorough and accurate a study as that which has been given to humidity 
and temperature. At present the rate and extent of insect development is the 
only available measure of the food value of a plant to an insect, and it differs 
even within plant varieties. The factors involved in the resistance of plants to 
insect attack are outlined and discussed under the headings of (1) evasion— 
transitory or pseudoresistance by avoidance, (2) resistance and tolerance 
(largely genetic), and (3) immunity (largely genetic). The contribution is 
accompanied by a list of 39 references to the literature. 

Toxicological study of derris, A. M. Amiuiose and II. B. Haag (Indus, and 
Engin. Chem., 28 (1036), No. 7, pp. fig. 1 ).—^Tlie experimental results 

obtained in a study of the acute oral toxicity of several samples of derris con¬ 
taining varying percentages of rotenone, together with the determination of the 
toxicity of extracts of derris for mammals, are reported. The data show that 
the rotenone content of derris is no reliable index of its toxicity, since, as a 
stomach poison, derris is more toxic than rotenone. 

“Studies on the toxicity of derris by inhalation for various laboratory animals 
indicate that it is extremely more toxic than when administered orally, suggest¬ 
ing a possible health hazard to those engaged in milling, grinding, and diluting 
derris without the use of suitable protective measures. 

“Pharmacological studies are presented, showing that the probable site of 
action of derris and water extracts of derris is upon the respiratory center, 
regardless of the mode of administration.” 

A list of 23 references to the literature is included. 

Toxicity of derris and cube, J. A. Mathews and H. D. Ligiitbody (Indus, 
and Engin. Chern., 28 (1936)f No. 7, pp. 812-814 ).—When extracts from derris 
or cube root powders were fed to rats in olive oil solution the toxicity was 
greater than would be expected on the basis of the rotenone content, indicating 
that there may be present substances other than rotenone which are physiologi¬ 
cally active. 

“The relations between the toxicity of extracts and rotenone content vary 
with the solvent used and with the sample of derris from which they are pre¬ 
pared. Acetone and ether extracts are about equally toxic, and these solvents 
appear to remove completely the active substances. Carbon tetrachloride like¬ 
wise appears to remove completely the toxic agents but with partial loss of 
physiological activity. Olive oil fails to remove completely the principle from 
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the powders, but does markedly accentuate the toxic properties if the reagents 
are extracted by acetone or ether and subsequently fed in oil solution. 

“Rotenone content is not a measure of toxicity of derris when administered 
orally to warm-blooded animals. The possible presence of still other substances 
that may be injurious is discussed.” 

Toxicology of rotenone, H. D. Lightbody and J. A. Mathews {Indus, and 
Engin. Chem., 28 (1936)^ No. 7, pp. SOQ-Sll ).—Studies are reported, with details 
in four tables, indicating that when administered orally rotenone dissolved in 
oil is much more toxic than when given as the solid or in suspension. “The 
oral minimum lethal dose for white rats is about 25 mg per kilogram, and for 
guinea pigs 12 mg per kilogram. The toxicity of rotenone ingested orally de¬ 
pends upon tlie physical state of the compound. Finely divided rotenone is 
more toxic than coarse crystals. The toxicity of solid rotenone is increased 
by feeding fats, the increase being roughly parallel to the amount of fat in¬ 
gested. When sublethal doses of rotenone are given daily in olive oil, the total 
dose received before death is larger than the acute toxic dose by an amount 
which varies in inverse order with the size of the daily dose. This is taken 
to indicate that there is a partial elimination or detoxification of the rotenone, 
and either that the compound accumulates in an active form in the tissues or 
that the injuries are additive.” 

The toxicity of hydrogen cyanide to certain wood-boring insects, E. A. 
Parkin and J. R. Busvine (Ann. Appl. Biol., 21f (1931), No. 1, pp. lSl-143, 
figs. 2 ).—The relation of this investigation to other problems connected with 
wood fumigation is indicated, and previous work on the subject is reviewed. 

‘•The technic is described by which the toxicity of hydrocyanic acid gas to 
certain wood-feeding insects has been determined under standard conditions. 
Results of experiments with Lyctns sp. larvae at 20® and 25® C. and with 
L. hrunneus beetles and Anohium punctatum larvae at 25® are given, and re¬ 
sistance curves for different concentrations and exposures drawn from them. 
The relative resistances and the toxicity relationships of the different insects 
are discussed. Experiments with Lyctiis larvae at 20® and 25® show that the 
insects are more susceptible to HCN at the higher temperature. At 25® Lyctus 
larvae are more susceptible to HCN than Lyctus beetles or Anohium larvae.” 

A biological study of the fumigation of empty warehouses with hydrogen 
cyanide and ethylene oxide, C. Potter (Ann. Appl. Biol., 24 (1937), No. 2, 
pp. 415-441, figs. 3 ).—The author reports upon the fumigation of a number of 
empty warehouses, aimed at killing the hibernating larvae of the tobacco moth 
and the Indian-meal moth that were present in the fabric of the warehouse. 
The first sheds were fumigated with Etox (ethylene oxide with 10 percent 
carbon dioxide), the rest with hydrogen cyanide. An account is given of the 
factors involved in making a biological test of a fumigation. The effect of the 
fumigation was studied by (1) its action on test insects placed in various 
positions in the warehouse, and (2) an examination of the warehouse to dis¬ 
cover how the Insects present in situ had been affected. The actual measured 
concentrations of fumigant are given for the positions where Insects were 
examined. The results are given of a laboratory experiment on the action of 
hydrogen cyanide on the hibernating larvae of the tobacco moth and the Indian- 
meal moth, whfth amplify the results obtained in the warehouse. An analysis 
of the results obtained is given, together with a summary of the results of other 
workers. A list is given of 36 references to the literature. 

[Contributions on economic insects] (XJ. 8. Dept. Agr., Bur. Ent. and Plant 
Quar., Insect Pest Survey Bui, 14 [1934L No. 9, 8up., pp. 299-324; 15 [19351, 
Nos. 2, 8up., pp. 59-61, pis. 3; 3, Sup., pp. 103-109; 16 (1936), Nos. 1, Sup., p. 25, 
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pi. 1; 4, Sup,, pp, H9-156; 5, Sup., pp. 21S-259). —These contributions are, 
respectively, as follows: The Species and Distribution of Grasshoppers Uo' 
sponsible for the 1934 Outbreak, by R. L. Shotwell; The Two Broods of 
Periodical Cicada Scheduled to Appear in 1935; Trial Surveys of Chinch Bugs 
in Hibernation, November 1934 to March 1935, by C. M. Packard, C. Benton, 
et ah; Chinch Bug Abundance in Hibernation Quarters, November-Decem- 
ber 1935, by C. M. Packard; Results of European Corn Borer Surveys in Thir¬ 
teen Selected Counties, 1935, by L. H. Worthley; and The Species and Distri¬ 
bution of Grasshoppers in the 1935 Outbreak, by R. L. Shotwell. 

[Contributions on economic insects, insecticides, and insect control] 
(U. S. Dept. Apr., Bur. Ent. and Plant Quar., 1937, E-404, pp. 12, pis. 4* E-405, 
pp. 7, pis. 3; E-4O6, pp. 3, pi. 1; E-407, pp. 2; E-4OS, pp. 27; E--409, pp. 7, pi. 1; 
E^410, pp. 5, pi. 1; E-411, pp. 3, pis. 3; E-412, pp. 3; E-413, pp. 11; E-414, pp. 4, 
pi. 1; E-4i3, pp. 2; E-413, PP. 11; E-417, pp. 8, pi. 1). —The following contribu¬ 
tions are in continuation of this series (E. S. R., 77, p. 214) : Current Research 
on Quarantine Aspects of the Alfalfa Weevil Problem, by J. C. Hamlin and 
R. W. Bunn (h>404) ; Recent Advances in the Vacuum Fumigation of Cereal 
Products With Certain Fumigants, by R. T. Cotton, G. B. Wagner, and H. D. 
Young (E-405) ; A Round Vat for Dipping Goats and Sheep, by O. G. Babcock 
(E-406), in cooperation with the Texas Experiment Station; Infestation in 
Stored Raisins, by P. Simmons and H. C. Donohoe (h]-407) ; The Arsenates 
of Manganese as Insecticides; A Review of the Literature, by F. E. Dearborn 
(E-408) ; A Method for Preventing Insect Injury to Material Used for Posts, 
Poles, and Rustic Construction, by F. C. Craighead, R. A. St. George, and 

B. H. Wilford (E~409) ; Insecticidal Treatment of Early Market Sweet Corn 
Infested by the European Corn Borer, by C. H. Batchelder and D. D. Questel 
(E-410) ; Shade Cloth for Excluding Insects from Drying and Dried Fruits, by 
P. Simmons, H. C. Donohoe, D. F. Barnes, and C. K. Fisher (E-411) ; Danger 
of Transferring Local Sugarcane Pests to Uninfested Areas in the United 
States, by J. W. Ingram (E-412) ; The Tolerance of Sweet Corn to Spreading 
Agents, by C. H, Batchelder, D. D. Questel, and N. Turner (E-413), in coopera¬ 
tion with the Connecticut [New Haven] Experiment Station; Infestation 
in Raisins and Its Control, by P. Simmons, H. C. Donohoe, D. F. Barnes, and 

C. K. Fisher (E-414) ; Silverfish [the Silverfish and the Firebrat], by B. A. 
Back (E-415) ; Investigations of the Varietal Resistance of Field Corn to the 
European Corn Borer in 1936, by L. H. Patch and G. T. Bottger (E-416); and 
Keys to the Larvae of 4 Groups of 43 Species of the Genus Phyllophaga, by 
A. G. Boving (E-417). 

[Contributions on economic entomology] {Ztschr. Angew. Ent., 23 (1936), 
Nos. 1, pp. 176, figs. 58; 2, pp. 177-331, figs. 68; 3, pp. 339-484, figs. 51; 23 (1937), 
No. 4f PP- 531-652, figs. 64). —The entomological contributions here presented 
(E. S. R., 75, p. 656) include: 

No. 1. —^Experimental Investigations of the Effect of Mass Breeding on the 
Individual Insect, by E. Titschack (pp. 1-64); Contributions to the Knowledge 
of the Biology, Economic Importance, and Control of Kakothrips rohustua Uz., 
by 0. Buhl (pp. 65-113) ; Descriptions of New Genera and Species of the 
Family Trichogrammidae (Hym., Chalcidoidea) From the Palearctic Region, 
With Notes, II, by S. Nowicki (pp. 114-148) (in English) (E. S. R., 73, p. 644); 
Factors Regulating Population and Their Correlation in Bark Beetles Ups 
tppographus] : A Critical Discussion of the Work of M. Seitner et al., by K. B. 
Schedl (pp. 149-173); and Concerning the Contribution of Germar [B. S. Jl., 
76, p. 657]: Experiments on the Control of the Granary Weevil With Dust 
Insecticides, by G. Kunike (pp. 174-176). 
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No. 2. —Contributions to the Knowledge of the Pest Fauna of Asia Minor 
[Anatolia]—III, The Beet Army worm (Laphpgma exigua Htibn.). a Major Pest 
of Sugar Beet in Anatolia, by P. Steiner (pp. 177-222) (E. S. R., 69, p. 233) ; 
The Present Economic Importance of the Apple Blossom Weevil Anthonomus 
pomorum L., by M. Klemm (pp. 223-264) ; Predisposing Factors and Infec¬ 
tion by Lac and Other Scale Insects, by S. Mahdihassan (pp. 265-280) (in 
English) ; Wood-Destroying Longicorn Beetle Larvae: Ergatea faher L., Leptura 
ruhra L., and Hylotrupcs hajulua L., by K. Eckstein (pp. 281-293); The Influ¬ 
ence of Temperature and Colored Illumination on the Development and Mor¬ 
phological Characters of the Aphid Lipaphia ereaimi Kalt., by N. P. Sokolov 
(pp. 294-302) ; Contributions to the Biology and Control of the Granary Weevil 
{Calcvdra granarla L.) (Curculionidac), by G. Kunike (pp. 303-326); Reply to 
the Comment of G. Kunike [see above] on the Contribution “Experimental Con¬ 
trol of the Granary Weevil With Dust Insecticides”, by B. Germar (pp. 327- 
329) ; and Supplementary Note on the Animal Pests of Asparagus, by M. Dingier 
(pp. 330, 331) (E. S. R., 75, p. 656). 

No, 3. —Contributions to the Knowledge of the Pest Fauna of Asia Minor 
[Anatolia]—IV, Bothynoderea punctiventris Germ, as an Enemy of Sugar Beet 
in Turkey, by P. Steiner (pp. 339-369) (see above) ; Life History and Control 
of the Stalk Plea Beetle Chactocncma aridula Gyll., by W. Ripper (pp. 370- 
416) ; The Life History of the Common Rootstalk Maggot in Midsummer; A 
Contribution to Its Biology in Central Europe, by 0. Watzl (pp. 417-431) ; and 
Contributions to a Monograph of the Lepidopterous Larvae With Urticating 
Hair, by H. Weidner (pp. 432-484). 

No, 4. —Investigations of Hylotrupea hajulua L.—I, The Influence of Tem¬ 
perature and Humidity on the Egg Stage and Observations on the Biology of 
the Adult Beetle, by P. Steiner (pp. 531-546) ; Contributions to the Physiology 
of Nutrition of the Larva of Hylotrupea hajulua L., by K. Schuch (pp. 547-558) ; 
Investigations of the Vitality of the Two Strains of Hahrohracon juglaudis 
Ashm. Under Different Conditions, by E. Hoppe (pp. 559-577) ; Determination 
of the Species and Role of Insect Pollinators of Cotton in Central Asia, by 

V. V. Jachontov (V. V. Yakhontov) (pp. 578-595) ; The Influence of Climatic 
Conditions on the Size of Picria hraasicae L. (Lep.), by H. Auel (pp. 696-602) ; 
The Hip (Rose Fruit) Fruitlly Rfiagoletia alternata Fall., by F. Klein-Kraut- 
helm (pp. 603-614) ; and Experiments on the Action of Contact Dust Insecti¬ 
cides on Picria hrasaicae L., With Particular Reference to Its Dependence on 
Biotic and Abiotic Factors, by W. Thalenhorst (pp. 615-652). 

[Work in entomology by the Illinois Station] {IlVmoia 8ta. Rpt, 1936 j pp, 
143-171, 261, 262, flga, 3), —The activities of the year (E. S. R., 77, p. 359), by 

W. P. Flint, G. H. Dungan, J. H. Bigger, M. D. Farrar, L. H. Shropshire, S. C. 
Chandler, J. R. Holbert, O. T. Bonnett, R. H. Painter (Kansas Station), R. H. 
Reed, C. C. Compton, C. W. Kearns, W. B. McCauley, E. R. McGovran, A. S. 
Colby, and R. S. Marsh, dealt with include paper barriers for control of chinch 
bugs, and the preference of chinch bugs for different small grains, the impor¬ 
tance of knowledge gained from hibernation studies In checking insect loss, 
resistance of certain corn varieties and hybrids to the southern corn rootworm, 
prevention of white grub damage by suitable crop adjustments resulting from 
periodic survey.*^'reduction of root aphids on com grown on sweetclover stubble, 
corn earworm studies, value of new insecticides in the prevention of damage 
to stored grain, tests of fumigants for control of stored grain i)ests, prevention 
of Injury to stored corn through application of a 10-percent oil emulsion, work 
with wheat varieties resistant to the hessian fly, destruction of a high per¬ 
centage of peach borers with liquid paradichlorobenzene, control work with 
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the plum curculio, the importance of the oriental fmit moth, insect parasites, 
oil dusts for control of the oriental fruit moth, a study of the cat-faced 
peach problem, a study of soybean products in codling moth control, value 
of a San Jose scale survey, progress in round-headed apple tree borer con¬ 
trol, production cost of oil spray application for use in the injector attach¬ 
ment, reduction in insect pests resulting from renovation of strawberry beds, 
tests of summer oils in the prevention of raspberry loss, failure of new copper 
sprays to match bordeaux on potatoes in control of the potato leafhopper, 
bean leafhopper control, saving resulting from insect outbreak forecast, protec¬ 
tion of greenhouse cucumbers against thrips by application of insecticides, 
control of the cyclamen mite on begonias by the use of naphthalene and a 
proprietary mixture, value of mixture containing aliphatic thiocyanates in 
greenhouse scale control, red spider studies, control of leaf tiers (the green¬ 
house leaf tier and the oblique-banded leaf roller) by the use of a pyrethrum- 
selenium combination spray, protection of elms from the European elm scale 
by the application of a 6-percent dormant oil emulsion, protection of newly set 
shade trees from borers by wrapping the trunks, flea control by naphthalene 
flakes, locust borer control, turf protection from insect damage, and control of 
the grape leafhopper. 

[Work in entomology by the Missouri Station] (Missouri Sta. liul. S81 
(1931), pp. 58-61, H, 15, 110), —Reference is made to the occurrence of and 
control work of the year (E. S. R., 76, p. 665) relating to the hess*ian fly, 
chinch bug, squash bug, and the spotted and striped cucumber beetl<^s, all by L. 
Haseman; the codling moth, including biological studies, timing sprays by moth 
emergence, spraying investigations, spray residues, the effect of weather and 
parasites, moths from packing sheds, and baiting moths, by Haseman, K. L. 
Parman, H. L. Koch, C. H. Baldwin, and L. Jenkins, substitutes for lead arsenate 
in sprays, by C. G. Vinson, and zinc arsenate as a substitute for lead arsenate, 
by H. G. Swartwout; and emergency grasshopper control, by Haseman. 

[Work in entomology by the North Carolina Station] (North Carolina 
Sta. Rpt. 1934, pp. 4^y 44i 52, 66, 61,18-81), —The work of the year in entomology 
considered (E. S. R., 74, p. 67) relates to stored corn insects (the rice weevil 
and the Angoumois grain moth) and the fall army worm on corn, both by B. B. 
Pulton; the potato leafhopper on peanuts; the corn earworm (E. S. R., 75, 
p. 632) ; the biology of the Homoptera, by Z. P. Metcalf; the wintering of bees; 
a survey of the honey-producing plants of the State, by F. B. Meacham; the bees 
of North Carolina; the taxonomy and biology of the leaf-cutter bees (Mega- 
chile), by T. B. Mitchell (E. S. R., 77, p. 670) ; and the genetics of Habrobracon 
juglandis, by 0. H. Bostian. 

[Contributions on the codling moth and other fruit insects] (Tenn. State 
Hort. Soc, Proc., 32 (1931), pp, 11-19, 21-46, figs, 3).—These contributions 
presented at the 1937 convention of the Tennessee State Horticultural Society 
include the following: Progress in Peach Borer Control, by O. I. Snapp (pp. 
11-19) ; Improving Codling Moth Control, by L. P. Steiner (pp. 27-40); Injector 
Simplifies Method of Making Oil Emulsions, by W. W. Stanley (pp. 40-42) 
(Tenn. Experiment Station); One Year’s Results With Codling Moth Bait Pans, 
by I. C. Murphy (pp. 42-44) ; Experience with Codling Moth, by E. B. Bonham 
(pp. 44, 45) ; and The Prionus laticollis, by D. E. Hedges (pp. 46, 46). 

Proceedings of the Entomological Society of British Columbia (Ent. Soc, 
Brit, Columbia, Proc,, No, 33 (1931), pp. ^8, figs. 3), —^The contributions here 
presented (E. S. R., 76, p. 656) include the following: The Juniper Webworm 
(Dickomeris marginella Pabr.), by H. Andison (pp. 3-5) ; An Orthopterous Pest 
lOyphoderrie monstrosa Uhler] of Apple Trees in the Interior of B. G., by A. A. 
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Dennys (pp. 6, 7); The Introduction and Propagation of Digonichaeta setipen- 
nis Fall., a Parasite of the European Earwig, by C, W. Getzendaner (pp. 8-12) ; 
The Status of the Gladiolus Thrips in British Columbia, by R. Glendenning 
(pp. 18, 14) ; Studies on the Rate of Tick Feeding in Relation to Disease, by 
J. D. Gregson (pp. 15-21) ; The Crumena of the Coccidae and the Adelges, by 
A. D. Heriot (pp. 22-24) ; A Preliminary List of Protozoa in British Columbia 
Termites, by J. K. Jacob (pp. 25-29); Winter Insects in British Columbia— 
Diptera: Cramptonomyia spenceri Alexander, by J. K. Jacob (pp. 30, 31) ; Some 
Food Plants of Lcpldopterous Larvae—List 4, by J. R. J. Llewellyn-Jones (pp. 
32-34) ; A Review of Tick Paralysis in Cattle in British Columbia, With Notes 
on Several New Cases, by T. K. Moilliet (pp. 35-39); The Life History and 
Habits of the Red-Legged Ham Beetle *"NecroMa ruflpes'* (De Geer), by H. F. 
Olds (pp. 40, 41) ; The Termite Situation in British Columbia in 1936 (pp. 42, 
43) and The Menace of Rat Parasites in Vancouver in 1936 (pp. 44, 45), both 
by G. J. Spencer; and Insects (or Near Relatives) of Economic Importance 
Recently Noted in British Columbia (pp. 46, 47). 

Insect notes from Costa Rica in 1934 [and 1035], C. H. Ballou (U, S. 
Dept. Agr., Bur. Ent. and Plant Quar., Insect Pest Survey Bui., 15 [19S5'\, No. Jf, 
Sup., pp. 163-212, pi. 1; 16 (1936), No. 9, Sup., pp. 1/31-491). —Tables prepared 
from monthly notes on the occurrence of the Insects of Costa Rica, arranged 
systematically by orders and families with their localities and host plants, are 
presented. 

Entomology, C. H. Ballou (Cent. Nac. Agr. [Costa Rica] Bol. 18 (1936), pp. 
95-142 ).—This report of the chief of the section of entomology of the National 
Department of Agriculture of Costa Rica consists in large part of a host list of 
the insects observed in 1934, of which a tabular list is noted above. 

Study and control of insect pests ([China] Natl. Agr. Res. Bur. Miso, Puh. 
5 (1936), pp. 21-33). —^The rice borer, epidemiological experiments with the paddy 
borer Schocno'bius hipunctifer, the Asiatic rice borer, the purplish-stem borer 
Sesamia inferens, the Chinese rice grasshopper Oxya chinensis Thunb., the 
bamboo locust Ceracris kiangsu Tsai, and the rice weevil (E. S. R., 76, p. 385), 
and other projects are reported upon. A spring survey is said to have shown 
that the Asiatic rice borer was rather widely distributed, while S. lipunctifer 
was abundant only in the southern part of China and along the sea coast. 

The insect and allied fauna of cultivated mushrooms. III, M. D. Austin 
(Ent. Mo. Mag., 3. ser., 23 (1931), No. 261, pp. 66, 61). —A continuation of the 
contribution previously noted (E. S. R., 70, p. 61). 

[Contributions on shade tree insects and their control] (Natl. Shade Tree 
Oonf. Proc., 12 (1936), pp. 4-1,14-28, 145-117, flg. 1). —Contributions relating to 
economic insects, presented at the National Shade Tree Conference held in 
Boston, Mass., in September 1936, included the following: Forest Insects in 
New England, by H. B. Peirson (pp. 4-7) ; Summary of the Dutch Elm Dis¬ 
ease Eradication Project, by W. H. Rankin (pp. 14-20); Pathological Studies 
on Beech at the Arnold Aboretiim [Beech Scale and Two-Lined Chestnut 
Borer], by J. H. Faull (pp. 21-28) ; The European Spruce Sawfly [Diprion 
polytomum Htg.], by H. J. MacAloney (pp. 145-150); The Identification of 
Insect Injury, by C. C. Hamilton (pp. 150-160), contributed from the New 
Jersey Experime?it Stations; Possibilities of Dusting Shade Trees for Pest 
(Control, by G. K. Van Gundia (pp. 161-165); and Distribution of Arsenicals 
from the Air, by E. H. Francis (pp. 168-177). 

Merml* subnigrescens, a nematode parasite of grasshoppers, J. R. Chbistie 
(Jour, Agr, Res. [U. 8.], 55 (1937), No. 5, pp. 353-364, figs. 8).—In reporting 
upon the biology of M. suJmigrescens Ck>bb 1926, the author xK)ints out that 
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both It and Agamermia decaudata Cobb, Steiner, and Christie 1923 (E. S. R., 
75, p. 234) are important vectors In grasshopper control throughout the re¬ 
gions in which they occur, if. auhnigreacena being perhaps the most Important 
This species has been found to be a common parasite of grasshoppers occurring 
throughout the northeastern part of the United States and westward as far 
as Minnesota, Iowa, and Missouri. The studies here reported are based upon 
work in New England, where this nematode is widely distributed. 

During a survey of the Merrimack and Connecticut River Valleys in 1930, 
2,500 grasshoppers were examined, of which 12 percent were found infested 
with mermithids, largely M, auhnigreacens^ The adults of this parasite occur 
in the soil. On rainy days during June and July gravid females come to the 
surface of the ground, ascend low herbaceous vegetation, and deposit their 
eggs. The eggs adhere to the foliage by means of the entangling appendages 
or byssi. Grasshoppers, while feeding, swallow the eggs, which hatch in the 
alimentary tract. The larvae immediately migrate through the wall of the 
alimentary tract into the body cavity. They remain in the host from 4 to 
10 weeks to complete their growth; then they emerge by forcing their way 
through the body wall and enter the soil. They molt the following April and 
pass the ensuing summer and winter in the soil, and the females deposit their 
eggs the next summer. 

A general investigation of the locnst outbreaks in China during the year 
1935, F. C. Woo and T. S. Cheno ([China] Natl, Agr, Rea, Bur, Spec, Pub, U 
(19S6)y pp, 20, pi, Jf, figs, 2; Eng. aba., pp, 19, 20), —This investigation relates to 
two species of swarming locusts observed in China during 1935, the migratory 
locust Locuata migratoria L. and the bamboo locust Ceracria kiangau Tsai. 

The bean thrips, S. P. Bailey (California Sta. Bui. 609 (1987), pp, 86, 
flga, 10), —^This summary of knowledge of the bean thrips includes a review of 
the literature with a list of 38 references, that contained in the author’s earlier 
report (B. S. R., 69, p. 826), more recent observations, and control measures. 
The author has been unable to detect the high parasitism by the internal para¬ 
site Thripoctenua ruaaelli reported by Russell in 1912 (E. S. R., 28, p. 250), 
it having been about 5 percent during the seasons of 1929-31. 

Control experiments on beans conducted in July and August 1936 with 
some of the newer dust mixtures, including nicotine, pyrethrum, rotenone, cryo¬ 
lite, barium lluosilicate, and cube, are summarized in tables. In the field with 
pink beans at Patterson in July the mixture of pyrethrum and sulfur and of 
cube and sulfur gave the best control. In control experiments with baby lima 
beans near Davis in August the pyrethrum mixture again gave the best con¬ 
trol, but for 48 hr. only. Experiments conducted at the same time in the 
Sutter Basin field, where a much higher population of thrips was available for 
treatment, the pyrethrum mixture again most effectively reduced the larval 
population. 

It is pointed out that elimination of the weed source of infestation is the 
most important step in bean thrips control. Overhead irrigation with the so- 
called rain machines has under certain conditions held the bean thrips in check. 

The biology of Thysanoptera with reference to the cotton plant.— 

The relation between variations in temperature and the life cycle, E. I. 
MacGill (Arm, Appl, Biol,, 24 (1987), No, 1, pp. 95-109, figa, 8), —^This contribu¬ 
tion is in continuation of those previously noted (E. S. R., 66, p. 554). 

The biology of Leptobyrsa rhododendri Horvath (Hemiptera, Tingi- 
tidae), the rhododendron lacebug.—U, Feeding habits and the histology 
of the feeding lesions produced in rhododendron leaves, 0. G. Johnson 
(Arm. Appl. Biol, 24 (1987), No. 2, pp. 842-855, pla. 8). — In this further contribu- 
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tion (E. S. R., 76, p. 362) brief mention is made of the plants attacked by the 
rhododendron lacebug and of the problem of immunity and susceptibility of 
rhododendrons to attack by the bug. Its host plants, feeding methods and 
regions of plant attacked, and feeding lesions are considered. A list of 24 
references to the literature is included. 

How to fight the chinch bug, C. M. Packabd and C. Benton (U. S, Dept. 
Agr.y Farmers* Bui. 1180 (19S1), pp 11+22, figs. 11). —This supersedes Farmers’ 
Bulletin 1498, previously noted (E. S. R., 65, p. 458). 

A revision of the leaf hoppers of the Macrosteles group (Cicadula of 
authors) in America north of Mexico, H. E. Dorst {U. 8. Dept. Agr., MUc. 
Pub. 271 {1937), pp. 2i, figs. 0). —In the present revision the genus Cicadula is 
placed in the synonymy under Thamnotettix, and tlie species therein contained 
are now placed in the genus Macrosteles, which has been resurrected, and in the 
two new genera Davisonia and Sonronius. Five species are recognized as belong¬ 
ing to the new genus Davisonia, of which 1 is described as new; 3 to the new 
genus Sonronius; and 16 to the genus Macrosteles, of which 1 is described as new. 
At least 1 species is known to be of economic importance, namely, M. divisus 
(Uhler) (officially known as the six-spotted leafhopper), which is capable of 
transmitting the yellows virus disease to celery, lettuce, carrot, parsley, and aster. 
This species is also of importance in the eastern part of the United States as a 
feeder on oats, corn, timothy, potato, and pasture grass. 

A list is given of 27 references to the literature cited. 

A new virus of maize transmitted by Oicadulina spp., H. H. Storey {Ann. 
Appl. Biol., 24 {1937), No. 1, pp. S7-94f pl- !)•—An account is given of the trans¬ 
mission In Bast Africa of an apparently new virus disease of corn, referred to as 
the “mottle” virus disease, by active races of the same species of Cicadulina that 
transmit the streak virus. 

Trap-light studies on leafhoppers belonging to the genus Empoasca 
(Homoptera: Oicadellidae), with the description of two new species, N. H. 
Wheeler {Ent. Soc. Wash. Proc., 39 {1937), No. 6, pp. 141-156, figs. 4 )^—The 
results of trap-lights operated over the 4-yr. period 1932-35 at the Arlington (Va.) 
Experiment Farm for the purpose of collecting species of Empoasca are reported. 
The first and last seasonal appearances, relative abundance, and proportion of 
sexes are reported. Notes are given on five new species, with descriptions of two, 
and some new synonymy are included. The data obtained on the seasonal 
occurrence of the potato leafhopper, an insect of much economic importance, are 
emphasized. 

A bacterial disease of Aphis rumicis Linn., apparently caused by Bacillus 
lathyri Manns and Taubenhaus, N. V. Needham {Ann. Appl. Biol., 24 {1937), 
No. 1, pp. 144-W )’—An organism culturally resembling B. lathyri was isolated 
from aphids (the bean aphid) which showed evidence of disease, in that they 
died within 24 hr. of removal from the host plant. Bacteriological examination 
of healthy aphids indicated that they are remarkably free from bacteria, few 
colonies being found in cultures, even when made from the crushed insects. 

The problems raised by the woolly aphis of the apple: A case for team 
research {Ann. Appl. Biol., 24 {1937), No. 1, .pp. 169-210, pis. 5, figs. 6). —^A 
symposium on the woolly apple aphid, contributed by members of the staffs of 
the East Malling^Research Station and the John Innes Horticultural Institu¬ 
tion, which includes the following: Introduction (pp. 169-173) and The North¬ 
ern Spy as a Rootstock (pp. 173-180), both by R. G. Hatton; The Root System 
of Northern Spy, by W. S. Rogers (pp. 180-184); The Control of Woolly Aphis, 
by R. M. Greenslade (pp. 184-187); Breeding Immune Rootstocks, by M. B. 
Crane (pp, 188-195); Entomological Technique, by A. M. Massee (pp. 196-198); 



1938] 


ECONOMIC ZOOLOGY—ENTOMOLOGY 


223 


Pomological Selection of the New Rootstocks, by H. M. Tydeman (pp. 199-*205) ; 
and Studies on Possible Causes of Immunity, by W. A. Roach (pp. 206-210). 

A new root aphid (Homoptera: Aphidae), P. W. Mason {Ent. 8oc, Wash, 
Prac.y S9 (1937)^ No, 6, pp, 166y 167, fig, 1). —An aphid collected on the roots of 
cotton at Florence, S. C., and which also attacks the roots of okra, butter beans, 
wheat, oats, barley, celery, iris, and several other plants in Maryland, Virginia, 
North Carolina, South Carolina, Alabama, Ohio, Indiana, Illinois, Missouri, 
Texas, and California, is described as new under the name Rhopalosiphum 
auhterraneum, 

Asiphonaphis and Aphis studies (Homoptera: Aphididae), G. F. Knowl- 
TON (Ent, News, 48 (1937), No, 6, pp, 170-172, fig, 1).—Asiphonaphis utahensis, 
collected from Salsola pestifer at Thompsons, Utah, and A, carolinensis, collected 
from an unknown host at Florence, S. C., are described as new, and notes on a 
collection of 23 additional forms from Idaho and elsewhere are given in this 
contribution from the Utah Experiment Station. 

The bionomics and ecology of red scale (Aonidiella aurantii Mask.) in 
Southern Rhodesia, E. Parby Jones (Brit. So. Africa Co. Pub. 5 (1937), pp. 
11-52, pi. 1, figs. 7). —^A report of studies of the biology of the California red 
scale, including the correlation of temperature with development, and its control 
in the citrus area of Southern Rhodesia. 

A population study of Cacoecia cerasivorana Fitch, with special reference 
to its insect parasites (Tortricidae—Lepidoptera), C. H. Hoffman (Bui, 
Brooklyn Ent. Soc., 31 (1936), No. 5, pp. 209-211). —^A population study of nests 
of the ugly-nest caterpillar, collected near St. Paul, Minn., particularly as re¬ 
lates to its dipterous and hymenopterous parasites, is reported. This caterpillar, 
which feeds principally upon the chokecherry, also attacks wild cherry, apple, 
raspberry, garden cherry, and birch. 

The pink bollworm of cotton in Puerto Rico during 10and recom¬ 
mendations for its control, L. C. Fife (Puerto Rico Sta. Agr, NotefTNo. 81 
(1937), pp. 9). —^A general account is given of the life history and habits of the 
pink bollworm and its status in Puerto Rico in 1936, together with methods 
applicable in reducing its damage. It is pointed out that okra is a favorable 
alternate host plant of this pest, and that the growth of this vegetable during 
the dead season of cotton production is undesirable. Maga (Montezuma spe- 
ciosissima) and emajag ilia (Thespesia populnea) are important host plants of 
the pink bollworm and also of the cotton Stainers, and the destruction of these 
trees in cotton-growing areas is advisable. Companion cropping should be 
avoided. 

Report on status of the European corn borer in 1035 [and 1030], A. M. 
Vance ( U. 8. Dept. Agr., Bur. Ent. and Plant Quar., Insect Pest Survey Bul„ 15 
(1935), No. 9, Sup., pp. 423-431, pis. 2; 16 (1936), No. 9, Sup., pp. 429-436, 
pis. 3). —Data are tabulated for the 2 yr. 

Colonization of foreign parasites of the European corn borer in the 
United States for 1035 [and 1030], W. G. Bradley and E. W. Beck (U, 8. 
Dept. Agr., Bur. Ent. and Plant Quar., Insect Pest Survey Bui., 15 (1935), No. 9, 
Sup., pp, 433-441’> IS; 16 (1936), No. 9, Sup., pp. 499-505, pi. 1 ).—Data are 
tabulated for the 2 yr. 

The use of shade cloth to exclude the raisin moth from drying fruits, 
H. C. Donohoe, D, F. Barnes, C. K, Fisher, and P. Simmons (Calif. Dept. Agr, 
Bui., 26 (1937), No. 2, pp. 204-206, fig. 1). —Directions are given for the use of a 
shade cloth in protecting drying and dried fruits on the ranches. 

California microlepidoptera, XI, H. H. Keifeb (Calif. Dept. Agr. Bui., 26 
(1937), No. 2, pp. 177-203, pis. 7).— This further contribution (E. S. R., 76, p. 662) 
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presents the chronology of the tomato pinworm, followed by annotated descrip¬ 
tions of five species of Gnorimoachema, of which one, G. altisolani, taken by the 
author on Solanum xantii in Alpine County, Calif., is described as new. Keys 
to the adults and larvae of species of this genus feeding on Solatium and 
Ohenopodium in California and descriptions of **Gelechia** aaliciphaga n. sp., col¬ 
lected by the author on Salix aessilifolia at Sacramento, Scythria altiaierrae 
n. sp., taken by the author from Solatium xantii in Alpine County, and Lineodea 
Integra Zell, are included in the contribution. 

Lepidopterous pests of the sour-sop in Trinidad, 1,11, R. G. Fknnah (Trop. 
Agr, [Trinidad], H {1931), Noa. 6, pp. 175-178, pla, 4; 8, pp. 244, ^45, pls. 2 ),— 
Cerconota (Stenoma) anonella Sepp. is dealt with in part 1 as one of the three 
principal insects that attack the developing fruit of the soursop (custard apple), 
a common garden plant in Trinidad, and are held responsible for reducing its 
appearance in the local market to a negligible quantity. Theda ortygnua Cram., 
the Intensity of the attack of which on soursop varies greatly from tree to tree, 
is considered in part 2. 

Investigations of the frit fly (Oscinella frit L.) and its occurrence in 
Switzerland [trans. title], K. Roos (Landw. Jahrb, Schweiz, 51 {1937), No, 6, 
pp. 585-666, figa. 4 ^)-—This contribution on the anatomy, biology, occurrence, 
and control of the frit fly is presented with a list of 56 references. 

Parasites of Epicypta testata Edw. (Mycetophilidae), K. G. Blaib {Ent. 
Mo. Mag., 3. ser., 23 {1937), No. 265, p. 19). —^Two hymenopterous parasites, the 
belytid Xenotoma (Zelotypa) fallax Kieff. and an ichneumonid of the genus 
Aperileptua, are recorded as having been reared from the mycetophilid fly E. 
teatata in England. 

Hessian fly infestation at harvest time, 1935 [and 1936], C. M. Packabd 
(U, S. Dept. Agr., Bur. Ent. and Plant Quart, Insect Peat Survey Bui., 15 [1835], 
No. 6, Sup., pp. 323, 324, pt 1; 16 {1936), No. 6, Sup., pp. 309-311, pi. 1). —Data 
arc tabulated for the 2 yr. 

Investigations on the control of leather Jackets, B. Lovibond {Jour. Bd. 
Greenkeeping Rea. [England], 5 {1937), No. 16, pp. 12-17, figa. 3). —Notes on 
crane flies and their larvae (leatherjackets), with a brief reference to the 
economic species, including three of Palea and flve of Tipula; on the use of 
the light trap, which demonstrated the futility of its use against T. paludoaa 
Melg.; and on the efficiency of the St. Ives liquid exterminator when applied to 
the ground are presented. 

Methods of investigating the bionomics of the common crane-fly Tipula 
paludosa Meigen, together with some results, H. P. Babnes {Ann. Appl. 
Biol, 24 {1937), No. 2, pp. 356-368, pi 1 ).—^A study of the biology of T. paludoaa, 
the full-grown larvae of which were obtained by application of an emulsion 
of orthodichlorobenzene to the soil, is reported ui)on. 

The North and Central American spider parasites of the genus Pseudo- 
gaurax (Diptera: Cliloropidae), D. G, Hall {Jour. Waah. Acad. Sci., 
27 {1937), No. 6, pp. 255-261, figa. 7 ).—^A key to and descriptions of the species 
of Paeudogaurax, parasites of spiders, in North and Central America, four being 
described as new. 

Parasitization of the Mediterranean fruitfly in Hawaii, 1914-83, H. F. 
Willard and A? C. Mason {U. S. Dept. Agr, Giro. 439 (1837), pp. 18, figa. 3).— 
This is a summary of the situation in Hawaii as relates to parasitization of the 
Mediterranean fruitfly, including work previously noted (E. S. R., 63, p. 53) 
and that conducted since the earlier report. This pest, which was discovered 
in Hawaii in 1910, encountered few natural enemies in its new environment 
until 1913 and 1914, when introductions of four larval parasites, namely, Opiua 
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humilia Sllv., 0. (Diachasma) tryoni Cam., 0. {Diachaama) fullawayi Silv., 
and Tetraatichua giffardianua Silv., became established. Becords of parasitiza- 
tion by these species are presented, the details being given in tables and charts. 

“Parasitization of larvae in some of the more favorable host fruits is shown 
to be high, often ranging between 95 and 100 percent in certain samples; but 
parasitization of larvae from all host fruits collected over yearly periods after 
1914 ranged from 24.9 to 55.8 percent, with an average of 42.3 percent for the 
entire period. After liberation in Hawaii, 0. humilia became established and 
effective more rapidly than either of the other two species of Opiua and became 
abundant 2 or 3 yr. sooner; but was soon superseded in effectiveness by 
O. tryoni, Parasitization records, showing the efficiency of each species of 
parasite over monthly and yearly periods, indicate clearly the controlling 
influence of O. tryoni over 0 . humilia, 

“The texture of the skin and the thickness of the pulp of the various host 
fruits seems to be a governing factor in the degree of parasitization by Opiua 
by rendering fruitfly larvae less accessible to the parasites in certain fruits. 

“The high degree of multiple parasitization of larvae in coffee cherries 
(coffee berries) in the Kona district on the island of Hawaii has eliminated 
O. humilia as a control factor of the Mediterranean fruitfly in that district, its 
place being taken by the other two species of Opiua, This is the only section 
in Hawaii where the Mediterranean fruitfly can be considered under control 
as a result of Introduced parasites. This control is due to the very high degree 
of parasitization of the fly in coffee cherries. 

“Of the four species of introduced parasites, O. tryoni was the most valuable 
in controlling this fruitfly under Hawaiian conditions. 0. fullatvayi has ceased 
to parasitize larvae in nearly all fruits except coffee cherries. Data showing 
the average Infestation per fruit over yearly periods, 1916-33, show a marked 
decrease in infestation during the last 10 or 11 yr. of that period. This decrease 
on the island of Oahu, although due largely to parasitic control, was to some 
extent, at least, caused by other environmental factors affecting the fly.” 

Investigations on the utilization of cold in control of the cherry fruit- 
worm Rhagoletis cerasi L. [trans. title], A. Balachowsky (Ann, 6piphyt, 
et, Phytog^n^t., n, aer,, 3 (1937), No, 1, pp, 137-140). —The author has found that 
in order to obtain a total mortality of R, cerasi through refrigeration of cherries 
containing second and third stage (or most resistant) larvae it is necessary to 
hold the fruit at a constant temperature of -*4.5® C. for at least 3 days, and that 
the fruit is Injured by the cold. In a humid atmosphere a temiierature of 44® 
was found to destroy the larvae of R, cerasi after 12 hr., but the cherry fruit is 
too delicate to support so high a temperature without injury. 

The biology of Sarcophaga cistudinis Aldrich (Diptera), a species of 
Sarcophagidae parasitic on turtles and tortoises, E. F. Knipuxo (Ent, Soc, 
Wash, Proc., 39 (1937), No, 5, pp. 91-101, figa. 9). —Data are given on the life 
history of the sarcophagid fif. cistudinis in the gopher tortoise (Oophema 
polyphemus), together with a description of its immature larval stages. 

Rational control of stableilies [trans. title], G. Nottni (K, Landtbr. Akad, 
Handl. och Tidskr., 75 (1936), No, 7, pp. 727-771, figa. 7).—This contribution is 
accompanied by a seven-page list of references to the literature. 

A new species of Thrassis (Siphonaptera), W. L. Jeluson (Pub, Health 
Rpta, [U. 8.1, 52 (1937), No. 23, pp. 726-729, figs. 6). —T. pandorae, taken from 
ground squirrels in Montana, Wyoming, and Oregon, during the course of studies 
of sylvatic plague, is described as new. This species was found to be the most 
abundant of the four species of fleas commonly found on Wyoming ground 
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squirrels in the epizootic area. It was also collected in epizootic areas in 
Oregon, It is considered of interest as a possible vector of Bacillus pestis. 

The louse fly Lynchia fusca, parasite of the owl (Bubo virginlanus 
paclflcus), a new vector of malaria of the California Valley quail, W. B. 
Hebms and C. G. Kadneb (Jour, Parasitol.^ 23 (1937), No. 3, pp. 296, 297 ).—^The 
authors report (B. S. R., 77, p. 246) having found the louse fly L. fusca to be a 
vector of the malaria parasite of California Valley quail, discovered by O’Roke 
in 1927 (E. S. K., 60, p. 276) and described in 1929 as Haemoprotcus lophortyx,^ 
It was found by O’Roke in 1930* to be transmitted by L. hirsiita Ferris. 

The biology and hibernation of some Timarchas (Coleoptera; Chrysomcl- 
idae) [trans. title], M. Abkloos (Compt. Rend, 8 oc, Biol. [Paris], 124 (1937), 
No. 6 , pp. 511-513 ).—This contribution reports upon two species of Timarcha (T. 
tenebricosa Fab. and T. violaceo-nigra DeG.) common in the west of France. 

Researches on the Colorado potato beetle.—^III, Causes of natural reduc¬ 
tion: Environment, food, enemies, and diseases [trans. title], J. Feytaud 
(Ann, J^piphyt, et Phytog&n^t., n. ser., 3 (1937), No. 1, pp. 35-97, figs. 9 ),—This 
further contribution (B. S. R., 68, p. 792) deals with the influence of environ¬ 
ment, food, and parasites and predators upon the Colorado potato beetle in 
France. 

The genus Scolytus in Great Britain, with notes on the structure of S. 
destructor Ol., R. C. Fisher (Ann. Appl. Biol, 24 (1937), No. 1, pp. 110-130, 
figs. 14 ).—Information obtained on the systematic and morphological aspects, 
while engaged in the study of the biolog 5 % of the large elm bark beetle 8 . 
destructor in Great Britain during a period of 3 yr. is reported. A key to 
species of 8 colytus in Great Britain—six in number, with notes on their habitats, 
is appended. 

Experiments on control of peach curculio, G. C. Starches (Tenn, 8 tate 
Hort, 8 oo, Proc., 31 (1935), pp. 55, 56 ).—Referring briefly to control of the peach 
curculio, based upon experiments at Thomaston, Ga., it is stated that Dutox 
oilers a safe means through spraying in the fall and not delaying until spring. 

On the activity of oviposition of the strawberry weevil Anthonomus 
bisignatus Roelofs, M. Kat6 (Tdhoku Imp. Univ., 8 ci. Rpts., 4> ser., 10 (1936), 
No. 4f PP- 697-708, figs. 7 ).—Observations in Sendai of the oviposition and 
economic importance of A. bisignatus, together with the correlation of oviposi¬ 
tion activity and the climate, are reported. Its injury to the flower buds was 
observed to be uniform in each row of the experimental field and the rate of 
injury almost constant for each strawberry plant. The climatic condition is 
said to correlate fairly well with the dally fluctuation of the number of eggs 
laid. 

A statistical investigation of the correlation between climatic conditions 
and the egg-laying activity of the strawberry weevil Anthonomus bisig- 
nifer Schenkling, M. Kat6 (TChoku Imp. Univ., 8 ci. Rpts., 4 . ser., 11 (1937), 
No. 3, pp. 307-321, figs. 6 ).—^This further contribution deals with the results 
obtained by a statistical investigation based on the correlation between the 
climate and the diurnal activity of oviiKxsition in the case of this strawberry 
weevil. Six climatic factors controlling the activity of the egg laying were 
studied, namely, the total radiant energy, the soil surface temperature, the air 
temperature me^ured at the height of 30 cc above the soil surface, the evapora¬ 
tion, the humidity, and the rainfall. 


•Science, 70 (1929), No. ISIS, p. 482. 

•Calif. Univ. Pubs. Zool., 86 (1930), No. 1, pp. 50, pis. 2, figs. 6. 
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Of these six factors “it may be conclusively recognized that the total radiant 
energy and the soil surface temperature are most noticeable, the former being 
most effective in the period extending from the sixth to the fourteenth and the 
latter being most prominent in the period extending from the tenth hour to 
eighteenth. The rainfall inhibits almost all of the egg-laying activity of this 
weevil.’* 

The influence of size of brood cell upon the size and variability of the 
honeybee (Apis mellifera L.), R. A. Geout {Iowa Sta. Res, Bui, 218 
(1937), pp, 257-280, figs, S), —Following a brief review of the literature, 39 
references to which are presented, experimental work conducted is reported 
upon, the details being given in tables and charts. It is shown that enlarged 
brood cells affect the size of the adult worker bee, and that significantly larger 
worker bees are obtained through the use of enlarged cell foundation. “The 
average percentage increases of the linear measurements of the adult worker 
bees are almost proportional to the percentage increases of the diameters of 
the brood cells. The Increase in the size of the bee does not quite keep pace 
with increases in cell size. Size of brood cell apparently does not affect the 
variability of the adult worker bee, except possibly its dry weight. The number 
of bees used in a sample in this experiment is not great enough to give 
wholly consistent results, but these results in general are significant and indica¬ 
tive. Dry weight is difllcult to measure, and further experimental control is 
needed. Among body measurements, exclusive of proboscis, length of right 
forewlng gives the best estimate of length of proboscis. Of the two major 
parts of the proboscis, the mentum (which is the more easily measured) is more 
highly correlated with proboscis length than is the glossa. A combination of 
length of right forewing and mentum length affords an excellent estimate of 
proboscis length.” 

The cause and control of swarming in bees, E. J. Russell et al. 
([Rothamsted Expt. 8ta., Harpenden], Rothamsted Confs, No. 20 [1935], pp, 31, 
figs. 3). —Contributions presented at another conference (E. S. R., 72, p. 819), 
held at Rothamsted on April 27, 1935, are as follows: Historical Notes on 
Theories of Swarm Control, by A. D. Betts (pp. 6-9) ; Gerstung’s Brood Food 
Theory, by Brother Adam (pp. 16-13); Swarming and the Division of Labour 
in the Hive, by D. Morland (pp. 14-17); The Snelgrove Method of Swarm Pre¬ 
vention, by L. E. Snelgrove (pp. 18-21); The Demaree Plan (pp. 22, 23), based 
on a lecture by W. H. J. Prior; The Peck System, by C. F. Clay (pp. 24-26) ; 
and Swarming: What Is the Cause? by W, Hamilton (pp. 27-31). 

One-year studies on the biology of the honey-bee in Palestine, F. S. 
Bodbnheimeb and A, Ben-Nebta (Ann, Appl, Biol, 24 (1937), No, 2, pp. 
385-403, figs. 6), —^A preliminary study of the biology of the honeybee in the hills 
of Palestine, conducted from April 1935 to May 1936, is reported upon. 

An annotated list of the ants of Arizona (Hymen.: Formicidae), A. C. 
Cole, Jb. (Ent. News, 48 (1937), Nos. 4, pp. 97-101; 5, pp. 134-140).—An anno¬ 
tated list is given of 152 forms of ants found in Arizona. 

Brood diseases of bees in California, their symptoms, methods of diag¬ 
nosis, and treatment, H. M. Krebs (Oalif. Dept. Agr. Bui, 26 (1937), No. 2, 
pp. 234-246, fig. 1), —American and European foulbrood are considered. 

Studies on American foul brood of bees.—I, The relative pathogenicity of 
vegetative cells and endospores of Bacillus larvae for the brood of the bee, 
H. L. A. Tabs (Ann, Appl Biol, 24 (1937), No. 2, pp. 377-384),—In work at the 
Rothamsted Experimental Station vegetative cells of B. larvae did not produce 
“American foulbrood in healthy nuclei even when a dose almost 3,000 times 
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greater than an inoculum of spores of this organism capable of causing the 
disease has been sprayed over the developing brood. A very much smaller 
inoculum of the spores of B, larvae is effective in producing American foul- 
brood when the developing larvae of healthy nuclei are sprayed directly with 
them than when they are fed in sirup to the bees.’* 

Addled brood of bees, H. L. A. Tarb (Ann. Apph Biol., 24 (1557), No, 2, 
pp. S69S76, pis, 2), —In studies conducted at the Rothamsted Experimental 
Station addled brood was found to be produced by defective queen bees and is 
not of a contagious nature as are the other common brood diseases. 

Bee poisoning through the use of an arsenical orchard spray, E. Braun 
(Amer, Bee Jour,, 77 (1987), No, 4, pp, 175, 176). —Comparisons made of colonies 
subjected to orchard spray and those removed during the spraying period at 
the Dominion Experimental Farm, Manitoba, are reported upon in table form. 

Ants and their control in California, J. E. Eckert and A. Mallis (Cali- 
fo7'nia Sta. Circ. 342 (1557), pp. 57, fiffs. 26). —This practical account supersedes 
Circular 38 (E. S. R., 20, p. 352) and Bulletin 207 (E. S. R., 24, p. 167), but 
covers the general subject of ants in California and their control. 

Experimental studies in insect parasitism.—^V, The sense used by Tricho- 
gramma to distinguish between parasitized and unparasitized hosts, G. 
Salt (Roy, 8oc, [London] Proc., 8er. R, 122 (1937), No, 826, pp, 57-75).—The 
studies reported (B. S. R., 76, p. 833) deal with the sense used by ovipositing 
females of T. evanescens in distinguishing healthy hosts from those already 
parasitized. ‘‘Sight, hearing, and touch are eliminated, and the chemical sense 
is indicated as the one used. The parasite is able to distinguish between clean 
hosts and hosts that have been merely walked upon (not stung or oviposited in) 
by another female of its species. If hosts that have been walked upon are 
washed in water, the parasite can no longer distinguish them. The means of 
discrimination is of a chemical nature and, being volatile, can be considered an 
odor.” 

A new ichneumonid, Scopimenus pygobarbus, parasitic on Nematus 
proxlmus Lep. (Hym., Tenthredinidae) in Britain, M. Garleton (Ent. 
Mo. Mag,, 3. ser., 23 (1937), No. 267, pp. 61-65, fig. 1). —^A brief account of the 
rearing, by the author, of the ichneumonid parasite 8 . pygoharlus from N. proxi- 
mus, the bean gall sawfly of willows, is followed by a description of the adult 
(^. pygoharhus n. g. and sp.) by A. Roman, two specimens of this parasite having 
been reared from N. proximus. 

A new West Indian species of Mirax Haliday parasitic on the coffee 
leaf-miner (Hymenoptera: Braconidae), C. F. W. Muesebeck (Ent, 8oc. 
Wash, Proc., 39 (1937), No, 6, pp. 139-141, fig- !)•—A new species of the 
microgasterine genus Mirax (M. insularis), a synopsis of which genus has been 
published by the author (E. S. R., 48, p. 59), all the known species of which are 
parasites of lepidopterous leaf miners or bast miners, is described. This new 
species was reared by the Puerto Rico College Experiment Station from the 
coffee leaf miner Leucoptera cofteella Gu5r. on the islands of Guadeloupe and 
Dominica. 

Additional experiments for the control of fruit-tree red mite (Para- 
tetranychns pilosus C. & F.), J. and E. M. Listo ( [Finland] Valtion 
Maatalouskoet. Julkaisu. (Agr. Expt. Activ, 8tate Pub.), No. 91 (f557), pp, 12; 
Eng. abs., pp. 11, 12), —^The results of spraying experiments for control of the 
European red mite during the years 1933-34, in continuation of those previously 
noted (B. S. R., 73, p. 518), are reported upon. 

A contribution to the study of the evolution of the ornithodores: 
Biology and longevity of Omithodoros megnini [trans. title], E. Brumpt 
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(Ann. Parasitol. Humaine et Compar., H (19S6), No. 6, pp. 6^7-651, fig. 1 ).—In 
the course of the study of the biology and longevity of the ear tick three infertile 
females remained alive after 3 yr. and 8 mo., having been kept at a laboratory 
temperature of from 12® to 25® C. 

A note on the members of the nematode genus Trichostrongylus oc¬ 
curring in rodents and lagomorphs, with descriptions of two new species, 
G. Dikmans (Jour, Wash. Acad. 8ci., 27 (19S7), No. 5, pp. 203-209, figs. 2 ).— 
T. ransomi, obtained from the small intestine of a rabbit (probably Sylvilagus 
floridanus alacer) at Jeanerette, La., and T. texianus, from the small intestine 
of a prairie dog (Cynomys ludovicianm arizonensis) in Nolan and Runnels 
Counties, Tex,, are described as new in this contribution, which includes a key 
for the separation of the si>ecies of the genus occurring in rodents and lago¬ 
morphs. 

Metorchis albidus, a dog fluke new to North America, A. E. Freeman, Jr., 
and J. E. Ackert (Amer. Micros. Soc. Trans., 56 (1937), No. 1, pp. 113-115, 
fig. 1). —Contributing from the Kansas Experiment Station, a record is made of 
the occurrence of M. albidus (Braun 1893) Looss 1899 at Los Angeles, Calif., the 
specimens being taken from the bile duct of an Eskimo Husky dog imported 
from Alaska. Previously, this parasite had been reported only from Europe. 

ANIMAL PRODUCTION 

[Investigations with livestock in Illinois] (Illinois 8ta. Rpt. 1936, pp. 
66-87, 91-106, 110, 111, 120-123, figs. 2). —Beef cattle studies reported include a 
comparison of different protein supplements for fattening beef calves, the value 
of bluegrass and alfalfa pastures and of lespedeza and soybean hays for 
fattening beef cattle, all by H. P. Rusk and R. R. Snapp; and the effect of 
pastures on the color of the fat and lean in beef, by S. Bull. 

From swine studies results are noted on protein suplements for pigs on 
I)asture, by W. E. Carroll and W. P. Garrigus; the value of rye pasture for 
fall pigs, by Carroll and W. Burroughs; and the effects of varying protein levels 
in the diet on the composition of pork, by Carroll, Garrigus, H. H. Mitchell, 
T. S. Hamilton, and W. T. Haines. 

Sheep studies gave information on the comparative value of lespedeza and 
alfalfa hays for ev;es and lambs, by W. G. Kammlade; and the minimum 
protein requirements of lambs, by Kammlade, Mitchell, Hamilton, and Haines. 

Other animal nutrition experiments reported include the comparative nutri¬ 
tive value of dry-rendered v. digester tankage, by Mitchell, Hamilton, Haines, 
and J. R. Beadles; nut v. meat proteins, and the vitamin A content of yellow 
corn and soybeans, both by Mitchell and Beadles; the effects of varying the 
protein levels in the diet of rats, and factors affecting hemoglobin formation, 
both by Mitchell and Hamilton; and the comparative palatability of certain 
strains of corn, by E. Roberts and J. H. Quisenberry. 

Results of poultry studies are noted on the practicability of forced molting, 
by L. B. Card, H. J. Sloan, and H. H. Alp; soybean oil meals as a source 
of protein for chicks, by Sloan and Card; and the vitamin B requirements of 
chicks, by Sloan, Card, and F. B. Adamstoiie. 

[Livestock investigations in Missouri] (Missouri 8ta. Bui. 387 (1937),,pp. 
6-10,19-28, 81-85, figs. 5). —Beef cattle studies yielded information on a compari¬ 
son of alfalfa, soybean, and lespedeza hays for wintering native calves, creep¬ 
feeding winter calves, cane molasses as a substitute for corn in calf rations, 
and molasses-alfalfa supplement to grain rations for calves, all by E. A. Trow¬ 
bridge, J. E. Comfort, and M. W. Hazen; limiting grain and maximum roughage 
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in beef production, by Trowbridge, Comfort, and H. 0. Moffett; pasture v. dry 
lot for full-feeding yearling steers, by L. A. Weaver, Moffett, and Comfort; and 
systems of grazing bluegrass pastures, by Comfort and J. M. Poehlman. 

Results are noted on soybean oil meal for fattening sows, forage crops for 
swine, and methods of swine management, all by Weaver; the essential nutri¬ 
ents for lactating sows and rearing orphan pigs, both by A. G. Hogan and C. B. 
Murphey; growth in draft colts, by Trowbridge and Moffett; methods of fat 
lamb production, by Weaver, A. J. Dyer, and C. S. Williams; anemia caused 
by deaminized casein and studies on the vitamin B complex, both by Hogan 
and L. R. Richardson; and the role of plant juice in the nutrition of laboratory 
animals, by Hogan and S. R. Johnson. 

Reports of poultry tests include the nutritional requirements of poultry, by 
Hogan, H. L. Kempster, and B. M. Funk; the growth rate of chicks under 
normal conditions, by Kempster and Funk; the feed-purchasing power of the 
eggs laid by a hen, by Kempster; and the temperature of eggs Incubated 
normally, the relation of the size of the egg clutch to hatchability, the relation 
of candling appearance to hatching results, effect of nesting materials and 
battery management on the keeping qualities of eggs, consumer preference as to 
the amount of thick white in eggs, determining egg weight relationships, and 
factors causing slipped tendons in turkeys, all by Funk. 

[Livestock investigations in North Carolina] {North Carolina 8ta, Rpt. 
19S4f pp. 50, 51, 52-55, 57-59).—^Results are briefly reported on the value of crop 
gleanings for wintering cattle, the comparative gains on pasture of native v. 
grade Hereford calves and yearlings (including a comparison of reed pasture v. 
tame permanent pasture), steering and hogging down corn and velvetbeans, the 
effects of fertilizing permanent pasture on beef cattle gains, and the compara¬ 
tive quality of meat from native v. grade Hereford yearlings, by B. H. Hostet¬ 
ler, J, E. Foster, and L. I. Case; meat and wool characteristics resulting from 
the use of purebred mutton rams on native ewes, the effects of different rates 
of feeding on the efficiency of feed utilization by swine, and cottonseed meal 
for fattening pigs, all by Hostetler and Foster; and the effect of feeding 
various amounts of soybeans to pigs, by Hostetler and J. O. Halverson. 

Nutrition experiments gave information on the quantitative vitamins B and 
G complex in cottonseed meal, soybeans, soybean meal, and linseed meal, by 
F. W. Sherwood and Halverson; the relation of gossypol to moisture content 
of cottonseed meal, by Halverson and F. H. Smith; and the vitamin A supple¬ 
menting value of soybean and alfalfa hays in a cottonseed meal ration for 
beef cattle, by Halverson, Hostetler, Sherwood, and Foster. 

Poultry studies reported include menhaden fish oil as a source of vitamin D 
for growing chicks, by Halverson and R. S. Dearstyne; the effects of protein 
levels on developing pullets; and factors entering into the successful produc¬ 
tion of summer broilers In the mountain section, including a comparison of 
fattening rations. 

Canadian animal husbandry, J. W. G. MacEwan and A. H. Ewen 
(Toronto: Thomas Nelson d Sons, 11936], pp, XIV+462, figs. [64]), —This book 
is Intended to serve as a text for students in agriculture and as a guide and 
reference to i^ractical livestock breeders. The main sections deal with the 
principles of breeding, breeds of livestock in Canada, principles of nutrition, 
feeds, feeding and management of farm stock, marketing of livestock, and farm 
meats. Condensed feeding standards and a compilation of the composition and 
nutritive value of Canadian feeds are appended. 

The Spangenberg fodder process: Results of trials at Hawkesbury 
Agrleiatural CoUege, C. Walkden Bbown (Agr. Gaz, N, 8, Wales, 48 (1937), 
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Nos, S, pp, figs, 4; 4* PP- 1^-190, figs, S ),—^This process, patented In 

England in 1931, provides for the rapid sprouting of grains in an electrically 
heated cabinet through the use of a nutrient solution. This article presents a 
r6sumd of the work leading up to the invention, the claims of the inventor, and 
the principle and operation of the cabinet 

Experimental results showed that corn reached an average height of from 5 
to 6 in. in 6 days, and the average weight ratio of seed to fodder produced was 
about 1:2.6. A loss of up to 20 percent in dry matter occurred during the 
sprouting process. In addition to corn, wheat, barley, rye, Japanese millet, 
sorghum, and field peas were successfully grown in the cabinet. Difficulties 
encountered included unevenness of fiooding, temperature, and yield, mold de¬ 
velopment, slime formation, and patchy germination. It is suggested that a 
small cabinet of this nature might be used in market garden practices for 
preparing seeds for transplanting. 

Influence of cobalt top-dressing on the cobalt status of pasture plants, 
H. O. Askew and J. K. Dixon (New Zeal, Jour, 8ci, and Technol., 18 (1937)y 
No, 9y pp. 688-693). —The results of pot and field experiments have shown that 
the application of as little as 10 lb. of cobalt chloride per acre as a top dressing 
on pastures caused a marked increase of the cobalt content of the pasture 
plants. Heavy applications of cobalt chloride proved toxic to certain of the 
plants, particularly white clover. Superphosphate was a satisfactory medium 
for admixture with cobalt salts, but lime had a depressing effect on the cobalt 
intake of pasture plants, especially when the cobalt was actually mixed with 
the ground limestone. It appears that the use of small amounts of cobalt salts 
for top dressing pastures may prove highly beneficial in overcoming livestock 
ailments on deficient areas. 

Cobalt status of New Zealand soils, E. B. Kidson (New Zeal. Jour. 8ci. and 
Technol.y 18 (1937) y No. 9, pp. 694-707). —Data are presented on the cobalt con¬ 
tent of a large number of New Zealand soils. It is concluded that the deter¬ 
mination of the cobalt content of the soil is not a satisfactory guide as to the 
necessity for using cobalt supplements for livestock. 

Cobalt studies of animal organs from South Island (N. Z.) drench 
experiments, H. O. Askew and J. K. Dixon (New Zeal. Jour. 8ci. and Technol.y 
18 (1937)y No. 9y pp. 707-716). —In two series of experiments the organs of sheep 
on deficient pastures, particularly the liver, had an appreciably lower cobalt 
content than those of healthy sheep. Drenching lambs with cobalt increased 
the cobalt content of the organs, especially of the liver, kidney, and pancreas, 
although the final cobalt level attained was similar to that occurring in normal 
lambs. It appears that the cobalt content of the liver may be useful in diag¬ 
nosing cobalt deficiency. 

Further observations on the assay, distribution, and properties of the 
filtrate factor, T. H. Jukes (Jour. Biol. Chem.y 117 (1937) y No. 1, pp. 
11-20y fig. I).—Continuing this study (E. S. R., 76, p. 81), a revised method of 
assay is described involving a preliminary depletion period of 6 days on the 
basal deficient diet, followed by an assay period of 13 days on the test diets. 
The filtrate factor value assigned to a feed is equal to 100 divided by the 
percentage of the supplement which must be fed in the diet just to provide the 
level of filtrate factor for maximal growth on the heated diet under the con¬ 
ditions of the test. A proposed unit of the filtrate factor is one-tenth of the 
amount which will just provide for maximal growth when fed daily to a 
3-week-old chick in conjunction with the heated basal diet. The distribution of 
the filtrate factor in certain feeding stuffs and human foods is reported. 
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Gizzard erosions in chicks were not prevented by the addition of the filtrate 
factor to the diet The factor was readily removed from certain feeding stuffs 
by water extraction, and in aqueous solution was not destroyed by benzoyl 
chloride. It was soluble in fi9.5 percent ethanol and was present in the filtrate 
from treatment with phosphotungstic acid. A marked difference exists In the 
distribution of the filtrate factor as determined in this study and that of the 
human pellagra-preventive factor, thus confirming a previous observation. 

Comparative conformation, anatomy, and udder characteristics of cows 
of certain beef and dairy breeds, W. W. Swett, F. W. Miller, R. R. Graves, 
W. H. Black, and G. T. Cbeech (Jour. Agr. Res, [U, iSf.], 55 {1987), No, 4 , pp. 
289-^87, pis, 21, figs, S ),—Continuing this line of investigation (E. S. R., 68, p. 
518), a comparison was made of the weights and measurements of the body 
and of the internal organs and body parts and the mammary-gland development 
and udder structure of seven lloreford covrs, two Holsteins, and one Aberdeen 
Angus. Also the milk and butterfat production of four of the Hereford cows, 
which were maintained under dairy herd conditions, was compared with that 
of the two Holsteins. The Herefords were all between 3 and 3.5 yr. of age 
and were comparatively small, averaging 826 lb. in weight; the Holsteins were 
both 4 yr. old, averaging 1,388 lb.; and the Aberdeen Angus was about 12 yr. 
old, weighing 1,565 lb. 

When the ante-mortem data were compared on the basis of ratios based on 
height at withers or length of head, the body proportions of the animals in all 
three breeds were similar with respect to height and length measurements, 
which Indicate scale, but were quite dissimilar with respect to such measure¬ 
ments as width and circumference of barrel or fore chest, which are directly 
affected by deposition of fat. In proportion to their empty body weight, the 
Herefords had larger organs than the Holsteins in all except the endocrine 
gland and visceral fats groups, and larger than the Aberdeen Angus in all except 
the urogenital, endocrine gland, and visceral fats groups. The Holsteins ex¬ 
ceeded the Aberdeen Angus in all except the urogenital and endocrine gland 
groups. There was little difference in the dressing out percentage between the 
Herefords and Holsteins. Marked differences in udder weights and capacities 
of the three breeds were observed. Empty udder weights averaged 10.09, 26.25, 
and 44 lb. for Herefords, Holsteins, and Aberdeen Angus, respectively. How¬ 
ever, the average udder capacity of the Holsteins was 520.33 and 359.78 percent 
greater than for the Herefords and Aberdeen Angus, respectively. In “rela¬ 
tion of capacity to weight” of udder the Holsteins exceeded the Herefords by 
130.12 percent, while the Aberdeen Angus was extremely low in this respect. 

The four Herefords under dairy herd management produced an average of 
557.45 lb. of milk and 27.66 lb. of fat in complete lactations averaging 211 days, 
and the two Holsteins averaged 14,276 lb. of milk and 492.5 lb. of fat in 364 
days. While the extent to which the Holsteins exceeded the Herefords in udder 
weight and capacity does not approach the enormous differences in milk and 
butterfat production, it indicates that size and capacity of udder are the only 
items of those studied that had significant correlation with records of production. 

Comparison of various forms of milo grain for fattening steers in the 
southern Great Plains, W. H. Black, J. M. Jones, and P. B. Keating ( U, 8. 
Dept, Agr., Teeh. Bui, 581 {1937), pp, 16, figs, 7 ),—The data and conclusions set 
forth in this bulletin are essentially the same as those reported in Texas Station 
Bulletin 647 (E. S. R., 78, p. 87). 

Report of three years* experience in the fight against deficiency diseases 
in eattle in farmer stocks on the island of Gotland [trans. title], O. 
SvAWBBBG {K, Landtbr. Akad, Handl, ooh Tidskr., 76 {1937), No, 3, pp. 354-^94; 
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Eng, ah8,f pp, S89S92) .—The generally occurring deficiency diseases in cattle on 
this island were shown to be primarily a deficiency in phosphorus traceable to 
an aphosphorotic condition In the soil and vegetation. Control measures that 
have proved effective include the application of phosphoric acid to soils, the 
early harvesting of feed crops, the use of roots or other succulent forage as a 
supplement to hays, the administration of an inorganic source of phosphorus 
during winter feeding, and the selection of cattle which are resistant to this 
alimentary-deficient phenomenon. The effects of these conditions on sheep and 
horse husbandry are also briefiy noted. 

Studies on the heat sterilization of beef-wrapping materials, W. A. Empey 
{Jour, Council 8ci, and Indus. Res, [Austral.^^ 10 {1937) f No. i, pp. 57-63, 
figs. 2). —This study, conducted in cooperation with the Queensland Meat 
Industry Board, has shown that beef wrapping materials (hessian and stock¬ 
inet) normally contain micro-organisms which are viable on suitable media at 
—1® C. When hessian, artificially inoculated with spores of Penicillium sp., 
Mucor sp., Sporoti'ichum carnis, and Cladosporium herhaium, was subjected to 
dry heat for varying periods of time, evidence was obtained that a 2-hr. exposure 
at 60® gave thorough sterilization of the wrapping material. Under commercial 
practice where it is necessary to sterilize large quantities of the wrapping ma¬ 
terial, it is indicated that a sterilizing room temperature of 88® for 44 hr. will 
give adequate sterilization providing each stack does not exceed 15 cu. ft. and if 
a free air space completely surrounds each stack. 

An analysis of swine progeny records: Feeding and carcass data of 
hogs tested by the Dominion Experimental Farms under the Canadian 
Advanced Registry policy for swine, J. G. Stothakt {Canada Dept, Agr. Pub, 
550 {1937), pp. 35, figs. i)).—^This publication describes the Canadian Advanced 
Registry policy for swine adopted in 1928 and presents the results of a study 
based on the data from 370 litters of pigs tested under this plan during a period 
of 6 yr., 1921>-34. A steady improvement in the type and usefulness of brood 
sows for bacon production as measured by progeny tests was noted. Data pre¬ 
sented include the average carcass scores, ages, weights, gain-to-feed ratios, 
carcass measurements, fat characteristics, belly grade, and percentage of various 
carcass cuts. The balance between percentage of ham, middle, and shoulder in 
the carcass did not change markedly. A slight increase in percentage of middle 
was accompanied by a corresponding decrease in percentage of ham. A study of 
the variability of all characters together showed 11 percent variability between 
stations, 5.1 percent between years, and 9.3 percent between sows, indicating 
that differences due to environment should be considered in selection or in com¬ 
paring sows. It is suggested that in fixing the minimum-carcass score acceptable 
for Advanced Registration the use of the coeflicient of variability of all sows 
tested under standard conditions would be highly desirable from the standpoint 
of selecting outstanding sows. 

Determination of the most favorable months for farrowing pigs in 
Alabang, Rizal, G. Minano {Philippine Jour. Anim. Indus,, i {1937), No. 3, 
pp, 225-232, fig. 1). —An analysis of the data on 1,<)26 litters of pigs obtained 
during a period of 17 yr. indicated that, under Philippine conditions, December, 
January, and February are the most favorable months for farrowing pigs and 
May and July the least favorable months, with a difference of 16.7 in the average 
percentage of pigs raised during the most favorable and least favorable periods. 

The development of young pigs at different ages during suckling [trans. 
title], Hofmann {Ztschr. Schweinezucht, 43 {1936), No. 48, pp. 764, 765 ).— 
Growth data are presented on 2,496 litters of pigs. Including 392 litters with 
from 3 to 5 pigs, 1,140 with from 6 to 8 pigs, 886 with from 9 to 11 pigs, and 78 
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with 12 or more pigs. Semiweekly weights were recorded between 14 and 66 
days of age. Pigs from litters averaging 4, 7, and 10 pigs weighed on the 
average 4.97, 3.98, and 3.43 kg, respectively, at 14 days of age, and 14.37, 13.72, 
and 13.37 kg, respectively, at 56 days of age, indicating that pigs lighter at 
birth tend to grow more rapidly than heavier pigs under satisfactory nutrition 
and management conditions. 

Recent advances in pig fattening in Denmark [trans, title], N. Petersen 
(Ztschr. Schweineziicht, 43 (1936)^ No, 45, pp. 711-713). —This article summarizes 
recent investigations in Denmark on feed utilization by fattening pigs and 
presents data on the average weight of pigs at various ages, average rates of feed 
consumption and live weight gains at various weights and ages, and a com¬ 
parison of Danish and Swedish feeding standards. A feed consumption of 3.34 
feed units per kilogram of live weight gain ii^ considered a satisfactory average. 
Pigs of short conformation have a slightly higher feed requirement per unit of 
live weight increase than longer pigs because of greater fat deposition. From 
the standpoint of feed economy, intensive fattening is most economical, but too 
rapid fattening results in a lowered carcass quality. The feeding of bulky feeds 
during the last weeks of fattening is recommended as a means of retarding the 
rate of fattening and improving carcass quality. 

New Swedish experiments on the protein requirements of fat pigs 
[trans. title], N. Petersen (Ztschr. Schweinezucht, 43 (1936), No. 45, pp. 679-683, 
figs. 3). —Experimental evidence is presented indicating that the protein require¬ 
ment per feed unit for pigs decreased with increasing live weight, and that 
formerly accepted protein requirement standards are too low for the production 
of bacon pigs. A new standard of protein requirements is proposed, providing 
for 125 g of protein per feed unit for 20 kg pigs and decreasing 5 g per feed unit 
for each 10 kg increase in live weight to 90 g per unit for 90 kg pigs. Higher 
levels of protein intake resulted in digestive disturbances in small pigs but 
could be satisfactorily consumed by heavier pigs. Vegetable proteins alone gave 
unsatisfactory results but could be used to advantage in combination with milk 
byproducts or other animal proteins. 

The use of whey in swine breeding [trans. title], A. Kube (Ztschr. 
Schtoeinezucht, 43 (1936), No. 45, pp. 727-729, figs. 3). —Brood sows on pasture 
and with beets in addition in winter were fed whey ad libitum with satisfactory 
results. A consumption of about 20 1 per sow daily in winter and up to 40 1 
in summer is reported. When additional protein supplement was provided a 
few days before farrowing and during the suckling period, the pigs were well 
nourished and were not troubled with digestive disturbances. Whey in limited 
quantities for pigs from 10 to 12 weeks old and ad libitum at 14 to 15 weeks of 
age proved satisfactory. Sour whey as used in this trial was unsafe for younger 
pigs, but it is suggested that fresh whey might be safely fed. 

Chemical composition of the blood of the hen during its life cycle, V. G. 
Heller and L. Pubsell (Jour. Biol. Ohem., 118 (1937), No. 3, pp. 549-553 ).—^The 
Oklahoma Experiment Station has analyzed the blood of Rhode Island Red 
females at monthly intervals from 1 to 27 mo. of age., including both laying and 
nonlaying individuals over 8 mo. of age. Data are reported on urea nitrogen, 
nonprotein nitrogen, creatinine, uric acid, glucose, sodium, plasma chlorides, cell 
chlorides, total tolids, ash, and refractive index. It is concluded that no sig¬ 
nificant changes occurred in any of the constituents determined during the first 
2 yr. of the hen’s life, and that no regular differences occurred between laying 
and nonlaying hens. Urea was lower, uric acid and glucose higher, while other 
constituents resembled the percentages found in the blood of other domestic 
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The female genital eminence is not a measure of future egg production^ 
J. C. Hammond and W. H. Bubbows {Poultry 8ci., 16 (1937) ^ No, pp, 285, 
286). —On the basis on 1,070 females which were classified as to type and size of 
genital eminence as day-old chicks and later used in laying hen nutrition experi¬ 
ments for 1 yr. by the U. S. D. A. B.ureau of Animal Industry, it is concluded 
that the type or size of the genital eminence of the day-old chick is not related 
to adult mortality, age of sexual maturity, rate or persistence of laying, brood- 
Iness, or fertility or hatchability of eggs. 

The relationship between early development and laying performance 
[trans. title], F. Fangaup, A. Haensel, and M. Haeken (Arch. Oeflugclk.y 10 
(1936), No. 11-12, pp. 401-409; Eng. aha., pp. 408, 409). —Results are reported on 
four groups of pullets, two of which were reared on a normal growing ration 
while the other two received additional protein in the form of milk. When 
the pullets reached laying age one normal and one milk-fed group received a 
laying mash containing a 30-percent protein supplement with only water to 
drink, while the other two groups received a ground feed ration with only milk 
to drink. The pullets raised on the milk diet were heavier and started laying 
earlier, but the total number of eggs laid during the 12-mo. period were similar 
for all groups. The lots raised on milk laid heavier eggs regardless of the type 
of laying ration, while the normally reared group receiving milk in the laying 
ration in turn produced heavier eggs than those which never received milk. 
No differences were observed in the hatchability of eggs from the different lots. 

The relationship of artificial illumination to pullet raising in Hawaii, 
with special reference to partial molt and egg production, G. M. Bice and 

B. A. Toweb {Hatoaii 8ta. Circ, 12 (1937), pp. 7, figs. 3).—The practicability of 
artificial illumination for laying flocks under Hawaiian conditions is indicated. 
A 13-hr. day proved sufficient to maintain normal body weight and high egg 
production and to control partial molt in the flock. Normal egg size was main¬ 
tained, and the average mortality was not increased by the use of lights. 

The effect of supplementary heat on egg production, feed consumption, 
amount of litter required, and net flock income, C. E. Lee, S. W. Hamilton, 

C. L. Henry, and M. E. Callanan (Poultry 8<)i., 16 (1937), No. 4, pp. 267-273 ).— 
Based on 1 year’s results with three pens of White Leghorns and one pen of 
New Hampshires housed in artificially heated houses for a 120-day winter period 
(average temperature about 40® F.) as compared with a similar number of pens 
in insulated unheated houses under New York conditions, it is tentatively con¬ 
cluded that annual egg production of both breeds is lowered by the use of 
supplementary artificial heat Complete data on egg producton, feed, labor, 
litter, and heating costs and net income are presented. The net return per 
bird was not significantly different in the heated and unheated pens with New 
Hampshires, but was significantly in favor of the unheated pens with White 
Leghorns. 

The influence of rations on the annual mean egg w^eight of pullets, 
E. W. Henderson (Poultry 8ci., 16 (1937), No. 4, pp. 2^4-284, figs. 2). —In this 
study at the Iowa Experiment Station eight pens of 30 White Leghorn pullets 
each were employed. The pullets were all of similar breeding, and the general 
environment was so controlled that the type of ration constituted the principal 
variable. An all-mash basal ration of ground yellow corn, ground wheat, and 
ground oats 1:2;1 plus 3 percent of steamed bonemeal and 1 percent of salt 
was used, and the protein concentrates added to the basal ration of pens 1 to 8, 
respectively, were 15, 10, and 5 percent of dried buttermilk, 10 percent of meat- 
and-bone meal (60 percent protein), 5 percent each of dried buttermilk and 
meat-and-bone meal, 9 and 5 percent, respectively, of dried buttermilk and meat- 



236 


EXPERIMENT STATION RECORD 


[VoL T8 


and'bone meal, 5 and 8 percent, respectively, of dried buttermilk and meat-and- 
bone meal, and 5 percent of meat*and-bone meal. 

The annual mean weight of all eggs laid by the different lots varied from 48.4 
to 60.1 g. Within the range of protein concentrates used, mean annual egg 
weight decreased significantly with Increased percentages of protein in the 
ration and Increased significantly with increase in number of eggs and number 
of clutches per month. There was no significant relationship between the rate 
of increase in egg weight for the first 4 mo. and percentage of protein in the 
mtion. Dried buttermilk was not superior to meat-and-bone meal in its infiuence 
on egg weight 

The nitrogen balance of laying pullets, A. J. Macjdonald {Poultry Sci.f 
16 (1937), No, 4^ PP- 247-254), —In this experiment, two Rhode Island Red pullets 
receiving a cereal ration supplemented with cod-liver oil and salt were kept on 
continuous nitrogen balance trials for 13 and 28 weeks, respectively. Consid¬ 
erable variations in the nitrogen balance occurred from week to week, but these 
apparently were not connected with egg production but rather with the appetite 
of the birds. A large feed consumption over a period usually resulted In a 
positive nitrogen balance, with no evidence that a period of high egg production 
was preceded by a marked storage of nitrogen. The results indicate further 
that the nitrogen requirements of laying hens can be supplied by rations 
containing less protein than Is provided in the present accepted feeding 
standards. 

Beneficial effect of non-saponifiable fraction of soy bean oil on chicks 
fed a simplified diet, S, H. Babcock, Jr., and T. H. Jukbjs {8oc. Expt. Biol, 
and Med Proc.y 36 {1937) y No, 5, pp, 720, 721), —^The California Experiment Sta¬ 
tion has obtained evidence confirming the findings of Goettsch and Pappen- 
heimer (E. S. R., 76, p. 232) that the addition of the nonsaponiflable fraction of 
soybean oil to a simplified paralysis-producing diet will prevent the develop¬ 
ment of the characteristic paralysis. Chicks on the supplemented diet appeared 
normal, although definitely below normal in weight. 

A study of the possibility of standardizing vitamin D preparations for 
growing chickens [trans. title], N. Olsson {Arch. OefUigelk., 10 {1936), No, 
11-12, pp, 423-436, figs, 7; Eng, abs., p, 436), —A method is described for determin¬ 
ing the calcifying properties of a diet based on examination of X-ray photo¬ 
graphs of the intertarsal joints of chicks. The distance between the calcifica¬ 
tion zones of the distal bone of the tarsus and of the metatarsus (designated 
as tmt value) is inversely proportional to the intensity of calcification in 
growing chicks at certain ages, and since calcification is dependent on the 
vitamin D Intake of the chicks the tmt values may be a measure of this. 
Standardization of vitamin D supplements by this method can best be ac¬ 
complished on 6-week-old chicks and requires that the vitamin D intake be 
sufficiently small to cause variations in the values. Rather large numbers of 
chicks must be included, since great individual variation in the vitamin D 
requirements of chicks was observed. Under the conditions of this test 0.176 
percent of cod-liver oil or 1.59 percent of shark-liver oil in the diet was re¬ 
quired for normal calcification in chicks to 8 weeks of age when the calcium : 
phosphorus ratio in the diet was 2 : 1. 

A bioassay of certain protein supplements when fed to baby chicks, 
S. F. Cook and K. G. Scott {8oc, Expt, Biol, and Med, Proc,, 33 {1935), No. 1, 
pp. 167-170), —^A series of chick feeding trials is reported in which five types of 
prbtein concentrate were fed as supplements to a well-balanced basal mixture. 
Tyx>es 1, 2, and 8 were commercial fish meals, type 4 a commercial casein, and 
type 6 a commercial meat scrap. Growth was comparable and approximately 
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normal on all types except for three lots which received no yeast. In all the 
groups where type 1 or type 2 fish meal was the only protein supplement, 
abnormalities in the chicks were encountered characterized by a high per¬ 
centage mortality, excessive hemorrhages, low hemoglobin levels (inversely 
proportional to the fish meal concentration), and a pronounced increase in 
blood clotting time. Apparently this syndrome can be ascribed to the fish 
meals used in that they contained objectionable materials and/or lacked some 
accessory factor. It was not possible to produce this syndrome quantitatively 
by the use of other protein supplements. 

Apparent intoxication in poultry due to nitrogenous bases, S. F. Cook 
and K. G. Scott (Science, 82 (1935), No. 2133, pp. 465-467). —Further studies 
were conducted in an effort to determine the cause of the syndrome described 
above. It was found that the two fish meals causing the syndrome were low 
in functional sulfur, and that at least a part of the symptoms were due to the 
presence of nitrogenous bases in the functionally low sulfur diets. Replace¬ 
ment of the functionally low sulfur fish meals by meat scrap, casein, or func¬ 
tionally high sulfur fish meal resulted In a definite decrease in the hemorrhagic 
symptoms. The addition to an otherwise nonhemorrhagic diet of tri-, di-, or 
monomethylamine, diethylamine, dipropylaniine, isoamylamine, ergot, and nico¬ 
tine produced symptoms similar to those on the low sulfur fish meal. Ap¬ 
parently the toxic effects of diets containing certain nitrogenous bases may be 
alleviated by the administration of materials rich in sulfur-containing amino 
acids or reducing agents derived from plant or animal materials, plus some 
haem compound if it is not otherwise present. 

The syndrome induced in poultry by an intoxication factor and its 
relation to the antiliemorrhagic factor, K. S. Scott and S. P. Cook (Calif. 
Univ. Puhs, Physiol., 8 (1936), No. 11, pp. 135-145, fig. 1). —Further trials are 
described in which groups of chicks received diets deficient in the anti- 
hemorrhagic factor, both in the iwesence and absence of nitrogenous bases, 
and also diets adequate in the antihemorrhagic factor both with and without 
nitrogenous bases. The absence of both the antihemorrhagic factor and 
nitrogenous bases resulted in hemorrhages, hemorrhagic anemia, greatly pro¬ 
longed clotting time, and moderate lymphocytosis. The addition of nitrog¬ 
enous bases to an antihemorrhagic-deficient diet increased the severity of 
anemia and also increased the leucocyte count, including the lymphocytes, 
polynuclears, and monocytes. When the diet contained the antihemorrhagic 
factor and also nitrogenous bases only slightly prolonged clotting time and 
slight hemorrhages occurred, but a nonhemorrhagic anemia and a greatly 
distorted blood picture, including a pronounced increase in lymphocytes, poly¬ 
nuclears, basophlles, and monocytes, were noted. These results indicate that 
in certain nutritional disturbances of poultry two factors may be involved, 
namely, the antihemorrhagic factor and an intoxication factor which consists 
of nitrogenous bases ingested in the ration. 

The alleged intoxication factor in fish meal, H. J. Almquist and E. L. R. 
Stokstad (Poultry Sci., 16 (1937), No. 4, pp. 261-266). —In view of the results 
reported above by Scott and Cook, experiments were conducted in which chicks 
were fed practical rations containing up to 20 percent standard feeding grade 
sardine meal. In no instance was there evidence of prolonged blood clotting 
time, leucocytosis, hemorrhage, or anemia caused by the “intoxication factor” 
in sardine meal. There were no statistically significant differences in blood 
composition between any of the groups. Prolonged blood clotting time and 
hemorrhage occurred only when the ration was deficient in the antihemar- 
rhagic vitamin. 
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Factors producing and preventing perosis in chickens, V, G. Helleb 
and R. Pbnquite (Poultry 8ci., 16 (IBSI), No. 4, pp. 243-246). —^The Oklahoma 
Experiment Station conclusively demonstrated that the factors responsible for 
the cause and cure of rickets in chicks did not aftect perosis, and that in most 
instances excessive minerals in the diet only aggravated this condition. A 
basal ration 'of yellow corn, wheat gray shorts, alfalfa leaf meal, dried butter¬ 
milk, meat-and-bone scraps, bonemeal, cod-liver oil, and salt (66.25:5:3:15:5: 
4:1:0.75) was found to produce perosis in from 76 to 100 percent of the chicks 
receiving such a diet. 

In the experiments described various materials were added to the basal diet 
or to the drinking water, and their effects on perosis were noted. Ether, alcohol, 
or water extracts of the various components of the basal ration, when added 
to the basal ration, did not further aggravate the condition. Water extracts 
of wheat bran, wheat gray shorts, wheat embryo, or alfalfa did not prove 
very effective in preventing perosis, but a drinking solution consisting of the 
water extract of rice bran largely prevented the occurrence of defective legs 
and resulted in larger, smoother, better-colored legs and accelerated growth. 
The ash of 70 lb. of rice bran added to 100 lb. of the basal ration also prevented 
I)erosls. There was evidence of a correlation between the manganese content 
of a ration and its curative properties, but the protective action of certain 
rations having no manganese additions indicated that other factors may be 
involved. 

Sexing turkeys from hatching to maturity, J. C. Hammond and S. J. 
Mabsden (Poultry 8ci,j 16 (1937), No. 4, PP* ^87, 28Sy fig. 1). —This note from the 
U. S. D. A. Bureau of Animal Industry indicates that the sex of turkeys can 
be determined at any age by an examination of the genital papillae. The 
technic for examining different aged birds is described. 

DAIRY FARMING—DAIRYING 

[Investigations with dairy cattle and dairy products in Illinois] (Illinois 
8 ta. Rpt. 1936y pp. 130-142^ figs. 7).—Results are briefly reported on methods of 
testing dairy sires, by W. W. Yapp, J. G. Cash, and W. L. Gaines; new hybrid 
strains of corn for silage, by W. V. Nevens and Yapp; legumes as silage crops, 
by Nevens and A. F. Kuhlman; and pasture improvement investigations. 

Studies in the field of processing dairy products gave information on the 
effects of small quantities of chromium, such as might be derived from chro¬ 
mium alloy equipment and from chromate-bearing washing compounds, in the 
diet of rats, and a comparison of different nutrient agar media for making 
standard plate counts of bacteria, both by M. J. Prucha; the bacterial contami¬ 
nation of pasteurized milk from milk containers, by J. M. Brannon; and factors 
affecting the keeping quality of butter, by O. R. Overman. 

[Investigations with dairy cattle and dairy products in Missouri] (Mis- 
soun 8ta. Bui. 387 (1937)y pp. 35-41y 44-46y 52-^7).—Studies with dairy cattle 
gave information on the effect of an exclusive milk diet supplemented only with 
cod-liver oil and minerals on the growth, blood picture, and related physiological 
phenomena in dairy calves, by A. C. Ragsdale, H. A. Herman, and S. Brody; the 
growth and (Jevelopment of calves fed only alfalfa hay and milk, the effects 
of forced rapid growth on dairy calves, and a comparison of lespedeza, soybean, 
and alfalfa hays for milk production, all by Ragsdale and'Herman; the ener¬ 
getic efficiency and monetary profit in milk production, by Ragsdale, Brody, 
and R. S. Cunningham; the diurnal variations in heat production and muscular 
activity, by Brody and V. Herring; respiratory quotients in dairy cattle, by 
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Brody and L. Washburn; the effect of udder irrigation and milking interval on 
milk secretion, by C. W. Turner and E. R. Garrison; seasonal variation In the 
birth rate of the milking goat, by Turner; the composition of the colostrum of 
the goat, by Turner and A. J. Bergman; precursors of the constituents of milk, 
by Turner, W. R. Graham, Jr., and E. T. Gomez; methods of predicting milk- 
and butterfat-producing abilities of dairy cattle, by Turner and A. S. Foot; 
and factors affecting the length of gestation in dairy cows, by Herman and C. 
Elder. 

Dairy cattle management and pasture improvement studies by Ragsdale and 
C. W. McIntyre at the Hatch Experiment Farm are noted. 

Results of studies with dairy products are noted on methods of determining 
lactose in milk, by Garrison; the chemical and bacteriological properties of 
milk from mastitis-infected quarters, by Garrison and Herman; and macro- and 
microphotographic studies of the crystalline structure of ice creams and sher¬ 
bets and of certain factors affecting the moisture migration in butter, and the 
relation of air conditioning to flavor and texture in ice cream, all by W. H. E. 
Reid. 

[Dairy cattle investigations in North Carolina] (North Carolina Sta. Rpt. 
19S4f pp. 49 j 52). —Results are noted on lespedeza as a supplementary pasture for 
dairy cattle, the comparative value of Lespedeza sericea v. alfalfa and peanut 
V. soybean hays for milking cows, by C. D. Grinnells; and dairy pasture improve¬ 
ment studies at the Central and Mountain Substations, by Grinnells, S. C. Clapp, 
and H. Coulter. 

[Investigations with dairy cattle and dairy products in Vermont] (Ver¬ 
mont Sta. Bui. 4^5 (1987)i pp. 22-26). —Progress is reported on dairy cattle studies 
dealing with calcium and phosphorus metabolism of milk cows, the effect of 
feeding cod-liver oil concentrate with different grades of hay to dairy calves, 
methods of ensiling legumes and grasses, and the comparative digestibility and 
feeding value of artificially dried roughages, silages, and hays. Data as to the 
causes of excessive losses of butterfat in the various steps of processing dairy 
products are noted. 

Observations on the carotene content of some typical pasture plants, 
F. W. Atkeson, W. J. Petterson, and A. E. Aldous (Jour, Dairy Set., 20 (1937), 
No. 8, pp. 557-562, figs. S). —This report from the Kansas Experiment Station 
presents data on the carotene content of 13 plants, typical of those used for 
pasture in that State. For most plants from 2 to 5 samples representing sea¬ 
sonal conditions were analyzed. All plants showed a relatively high carotene 
content in early summer, although rather wide variations among the different 
species were noted. During midsummer all plants showed a marked decrease 
in carotene content, but with the more rapid fall growth it increased in most 
species and reached early summer levels in some cases. In a few species, 
notably big bluestem and buffalo grass, the fall growth was practically devoid 
of carotene. 

Nutritive value for dairy cows of alfalfa hay injured by sulphur dioxide, 
O. C. Cunningham, L. H. A»dinqton, and L. T. Elliot (Jour. Agr. Res. [U. 8.], 
55 (1987) t No. 5y pp. 881-891, figs. 4). —^Alfalfa hay grown in close proximity to a 
commercial smelting plant and showing marked evidence of sulfur dioxide 
injury (over 25 percent of leaves acutely marked) was compared with normal 
alfalfa of the same grade in an experiment conducted by the New Mexico 
Experiment Station. Ten high-producing dairy cows were used in a double 
reversal feeding trial involving three Sfl-day experimental periods. A ration of 
mixed grain, corn silage, and alfalfa hay was employed, with the injured ha;^ 
being fed in the first and third periods and the normal hay during the second. 



240 


EXPERIMENT STATION RECORD 


[Vol. 78 


Also the last 10 days of each 30-day period were used to determine the apparent 
digestibility of the two rations. No significant differences were found in the 
apparent digestibility of the various constituents of the rations, in the amounts 
of dry matter consumed, or in the percentage of ingested energy returned in 
milk when results from feeding the two hays were compared. 

Chemical changes in the making of A. I. V. alfalfa silage and nutritive 
qualities of milk produced therefrom, W. H. Petebson, H. R. Bird, and 
W. M. Beeson {Jour, Dairy 8ci,, 20 {lOSI), No, 9, pp, 611-623, figs, 2 ),—This line 
of Investigation has been continued (E. S. R., 73, p. 376), with special emphasis 
upon the fermentative changes occurring in the silage and upon certain aspects 
of the feeding trials. Forty-two tons of unchopped alfalfa were ensiled by the 
A. I. V. method and six barrels were filled with chopped alfalfa, five receiving 
acid and the sixth left as a control with no acid. 

The data presented on fermentation products found after 5 weeks and 5 mo. 
in the barrels and after 6% and 11 mo. in the large silo indicated that alfalfa 
ensiled by the A. I. V. method had made large gains in amino and water- 
soluble nitrogen but only small increases in ammonia nitrogen. The content 
of volatile acids, ethyl alcohol, and lactic acid indicated that micro-organisms 
similar to those present in corn silage were active, and plate counts showed a 
large number of micro-organisms to be present at the various stages. The 
alfalfa ensiled without acid showed enormous numbers of bacteria and pro¬ 
duced large quantities of ammonia and butyric acid. In all cases there was 
an increase in carotene values during storage, although it is doubted that 
the increase accurately represented carotene. Cows fed A. I. V. silage during 
the winter months produced milk containing about 50 percent more carotene 
and 40 percent more vitamin A than milk produced on a well-balanced winter 
ration including alfalfa hay and corn silage. However, the milk produced on 
the A. I. V. ration was somewhat lower in both carotene and vitamin A tlian 
that from cows receiving the same dry weight equivalent of green alfalfa or 
that from cows on pasture. Rats fed on mineralized milk from the A. I. V. 
ration grew more rapidly than those fed mineralized milk from the cows on 
the normal winter ration, but no appreciable difference in growth rates was 
observed in rats fed milk from A. I. V. silage, green alfalfa, or pasture. 

Management and breeding data on a dairy herd in which Bang’s disease 
(infectious abortion) was eradicated by segregation, F. W. Miller, R. R. 
Graves, and M. H. Foreman (Jour. Dairy Sci,, 20 {1937), No, 8, pp, 537-550 ),— 
This report from the U. S. D. A. Bureau of Dairy Industry presents informa¬ 
tion on the management and breeding efficiency of a dairy herd for a period 
extending from May 10, 1926, when the herd was dividea Into abortion-negative 
and abortion-positive groups, until October 4, 1936, when the abortion-positive 
group was terminated. At the time of separation there were 65 and 82 females 
of breeding age in the negative and positive groups, respectively, and during the 
period 80 cows from the negative group were added to the positive group. 

Division of the herd alone was not effective in preventing spread of the 
disease, but with separate crews caring for the two groups and with strict 
supervision of all communication between the two groups, spread was stopped. 
Calves born in the abortion-positive group received milk from that group until 
from 50 to 6(f days of age, then milk from the negative herd for 10 days, after 
which they were isolated for an additional 10 days before being placed with 
calves in the negative group. The same bulls were bred to both herds with no 
evidence of spread by this practice. The 80 animals becoming positive during 
the period required more services per conception, had a smaller percentage of 
conceptions, and a smaller percentage of pregnancies terminating in normal 
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calving than any other group. The positive cows required more services per 
conception when bred after an abortion than when bred after normal calving. 

Working maintenance as a function of live weight in dairy cows, and its 
bearing on an energy-size index of lactation, W. L. Gaines {Jour. Dairy 
fifci., 20 (1937)f No, 8, pp. 583-598, figs. 2). —This contribution from the Illinois 
Experiment Station offers a critical comparison of the validity of the exponent 
1.00 proposed by Plaecker (E. S. R., 14, p. 1003) and the exponent 0.73 pro¬ 
posed by Brody and Proctor (E. S. R., 73, p. 663) for relating the live weight of 
dairy cows to their working maintenance requirement. 

Employing essentially the same data as used by Brody and Proctor in deriv¬ 
ing their equation =0.053W®” in whicli DN" is the pounds of total 
digestible nutrients per day for working maintenance and W the live weight 
of the animal, the author reports that for that portion of the group showing 
a gain in weight a better fit was obtained by the formula 7):^^" =0.369W® " and 
for those animals showing a loss in weiglit by 7)iV^" =0.021 It is con¬ 

cluded that the results of the whole analysis were too variable and uncertain 
to be regarded as necessitating any change in Haecker’s DjV^"=0.008TF for 
dairy cows in milk. In a comparison of a number of given formulas for ex¬ 
pressing efficiency or energy-size relationships, preference is expressed for the 
simple formula FCM/IW, in which FCM is the milk energy yield for some suit¬ 
able uniform period of the lactation and IW is the live weight of the cow at 
the start of the period. 

The effect of breed characteristics and the plane of nutrition of the 
cow on the vitamin A potency of milk, A. O. Shaw, S. I. Bechdel, N. B. 
Guereant, and R. A. Dutcher (Jour. Dairy 8ci., 20 {1937), No. 8, pp. 521-535 ).— 
This study at the Pennsylvania Experiment Station consisted of four distinct 
phases. All milk samples from individual cows were assayed for vitamin A 
potency by the usual rat feeding tests. In the first phase Guernsey and Hol¬ 
stein cows were fed a good dairy ration consisting of good quality dehydrated 
clover hay and a well-balanced grain mixture. There was a marked variation 
in the vitamin A potency of milk from different individuals within a breed as 
well as between the breeds but, in general, milks produced by Guernsey cows 
were higher in vitamin A than Holstein milks. In the second phase Guernsey 
and Holstein cows were fed a ration extremely low in pigment consisting of 
low quality timothy hay, dried beet pulp, and a grain mixture. After 7 mo. 
on such a ration the vitamin A content of the milk from each breed had de¬ 
creased approximately 70 percent, the response to adverse feeding being quite 
uniform for the two breeds. When the above cows, depleted of their vitamin 
A reserves, were fed 150,000 A. D. M. A. units of vitamin A per cow daily in 
the form of carotene, no noticeable increase in the vitamin A potency of the 
milk was observed over a 12-day experimental period. In the final phase, assay 
of milks from Guernsey, Jersey, Holstein, Ayrshire, and Brown Swiss cows 
receiving identical rations showed considerable variation in vitamin A potency 
per unit volume for the different breeds but approximately the same potency 
per gram of milk fat for all breeds, leading to the conclusion that the vitamin 
A potency of the various dairy breeds is proportional to the percentage of milk 
fat characteristic of the breed. 

The composition of milk and whey, with special reference to the 
partition of calcium and phosphorus, E. R. Ling {Jour. Dairy Res. iLondon\, 
8 {1937), No. 2, pp. 173-194, figs. 75).—This report from Midland Agricultural 
College, England, is based on the analysis of 54 samples of mixed herd mill^ 
collected at regular intervals (alternate morning and evening) over a 13-mo. 
period from a Dairy Shorthorn herd. No outstanding differences in composl- 
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tton were evident between the morning and evening samples, but the time of 
rennet coagulation was appreciably greater for evening samples, which is par¬ 
tially attributed to the longer time evening milk was In cold storage. Data 
are presented on the partition of calcium and phosphorus Into their soluble 
and insoluble, organic and inorganic phases. The time of rennet coagulation 
was found to decrease with increasing serum acidity and with an increasing 
soluble inorganic phosphorus/soluble calcium ratio and to increase with an in¬ 
creasing soluble calcium content. This anomalous effect of soluble calcium is 
believed to be associated with the action of di- and trlcitrates and diphosphates 
in prolonging rennet coagulation. A study of the relationship between caseino- 
gen and other constituents gave evidence that this protein is associated with 
tricalcium phosphate in a physical rather than in a chemical manner, the 
amount so held by caseinogen being closely related to the acidity per gram of 
this protein. 

The comparative value of milk agar and standard agar for the bac¬ 
teriological examination of raw and pasteurized milk, S. B. Thomas {Welsh 
Jour, Agr,, JS (1987), pp. 287-295). —In a study at University College, Aberyst¬ 
wyth, comparing the bacterial count of 265 samples of raw milk and 63 
samples of pasteurized milk, the addition of 1 percent skim milk to standard 
agar increased the colony count by a ratio of t.9 in raw milk and 4.8 in pas¬ 
teurized milk when both the standard and modified media were incubated at 
37® C. Tlie parasitic streptococci present in mastitis milk were able to grow 
as pin-point colonies on the milk agar, counts of over 10 million per milliliter 
frequently being obtained. The milk agar proved to be more suitable than 
yeast dextrose agar for the growth of thermophilic bacteria at 55® or at 63®. 

Thermophilic bacteria in raw and pasteurized milk, S. B. Thomas {Welsh 
Jour. Agr.^ IS {1937), pp. 295-808). —In further studies a comparison of direct 
microscopic examination, colony counts at 55° and at 63® C., methylene blue 
reduction at 55° and 63°, fermentation in 48 hr. at 56° and 63°, and miscroscopic 
examination after incubation Indicated that the methylene blue reduction test 
combined with the fermentation test at 63° was the most sensitive method of 
detecting the presence of thermophiles in raw and pasteurized milk, while 
quantitative results were best obtained by plating on milk agar (described 
above) at 63® for 2 days. Thermophiles were detected in most samples of raw 
milk produced under unsanitary conditions but in only 3 percent of the clean 
raw samples. These organisms were isolated from hay, straw, silage, bran, and 
cow manure. A brief description of the morphology and cultural characteristics 
of some thermophiles isolated from milk is presented. 

The comparative values of the colony count on milk agar, the coliform 
test, andi the methylene blue reductase test for the grading of raw milk, 
S. B. Thomas and J. A. Tudob {Welsh Jour. Agr., IS {1987), pp. 308-S17, 
figs. 2) —A comparison of results obtained In the examination of 400 summer- 
produced and 4(X) winter-produced samples of raw milk led to the conclusion 
that the methylene blue test alone is a much more lenient method of grading 
milk supplies than the combined plate count and coliform test, as previously 
used, but that a combination of the methylene blue reduction and coliform tests 
set a standard very similar to the combined plate count-coliform test. Com¬ 
parative results of these three methods are presented. 

Further studies on skim milk agar for routine milk counts, C. E. Saffobd 
and C. N. Stabk {Jour. Dairy 8ci., 20 {1937), No. 9, pp. 577-581, figs. 3).—Con¬ 
tinuing this line of investigation (B. S. R., 74, p. 252), the authors have conj- 
pared the bacterial counts of 190 samples of pasteurized milk when plated on 
standard agar and on tryptone-glucose agar plus 0.5 and 2 percent skim milk. 
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Using arithmetical averages of percentage differences* the 0.5 percent^shim milk 
agar counts were 180 percent higher and the 2 percent skim milk agar counts 
215 percent higher than the corresponding standard agar counts. The 2 percent 
skim milk agar also possesses superior differential value for bacterial types, 
which is considered especially advantageous in the bacterial examination of 
such products as butter, cheese, and starters. 

Data pertaining to studies on the comparative fairness of single can 
and weigh vat samples of milk for bacterial counts as a basis of premium 
payments to grade A dairymen* M. W. Yaie and R. S. Breed {New York 
State Sta, Mimeogr, BuL 2 {1936)^ pp. [S3]).—This is a presentation of the data 
upon which the discussions and conclusions set forth in Bulletin 673 (E. S. R., 
76, p. 91) are based. This material is issued in very limited edition. 

The creaming power of heated milk: The relationship between the 
denaturation of albumin and globulin and the reduction in creaming 
power, S. J. Rowland {Jour, Dairy Res, [London], 8 {1937), No. 2, pp. 
195-202, figs. 2). —In this study at University College, Reading, determinations 
were made of the amounts of albumin and globulin denatured and of the changes 
in creaming power produced by heating milk samples for 30 min. at temperatures 
of 57.5^ 60®, 61.5^ 63^ 65", 67.5", 70", 74.8", and 80" C. Heating at the lower 
temperatures caused an increase in the creaming power of the milk with the 
maximum occurring at 60," while at 62° the creaming power was equal to that 
of raw milk. Heating above 62° resulted in progressive and rapid reduction 
of creaming power. This reduction at temperatures above 60" was propor¬ 
tional to the percentage of total albumin and globulin denatured or to the 
residular soluble albumin and globulin content of the milk. Increase in rhe 
creaming power of samples heated up to 62° is explained on the basis of 
viscosity changes. It is concluded that the denaturation of albumin and globulin, 
especially the latter, is a major factor in the reduction of creaming pow’er of 
heated milk. 

Oxidized flavor in milk.—V, The effect of metal-developed oxidized flavor 
on the iodine number of the milk fat, W. C. Brown, R. B. Dustman, and 
L. M. Thurston (Jowr. Dairy SH., 20 {1937), No. 9, pp. 599-60Jf). —Continuing 
this series (E. S. R., 77, j). 385), 12 trials were conducted with winter-produced 
milk in which the iodine number of the milk fat was determined from fresh 
samples and from lots of the same milk in which a moderate to fairly pro¬ 
nounced oxidized flavor was induced by the addition of copper. No change In 
iodine number of the milk fat could be detected. This is considered as evidence 
that some constituent of milk other than fat is the one in which off-flavors arise 
when moderate to fairly pronounced oxidized flavor is produced. 

The composition of mare*s milk.—^II, The variation in composition dur¬ 
ing lactation. Ill, The influence of intra-mammary pressure on the 
composition of milk with special reference to the mare and cow, R. G. 
Linton {Jour. Dairy Res. [London], 8 {1937), No. 2, pp. 143-172, figs. 6). —Con¬ 
tinuing this series (E. S. R., 69, p. 409), determinations were made on the compo¬ 
sition of the milk of 8 Shetland ponies and 1 Clydesdale mare at frequent inter¬ 
vals throughout their lactation periods when the animals were kept under 
normal conditions on pasture. It was shown that the percentage composition 
of mare’s milk changed in a definite manner with advance of the lactation i)eriQd, 
the percentage of total solids, lactose, and fat increasing in a linear manner and 
the percentage of solids-not-fat, protein, calcium, and phosphorus decreasing 
lineally. The calcium-phosphorus ratio remained quite constant throughout the 
period. It is obvious that in judging normality of a sample the period of lacta¬ 
tion as well as the percentage composition must be known, and that random 
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samples ate of little value in this respect. With either cows or mares intra¬ 
mammary pressure caused by sudden cessation of the removal of the milk from 
the udder was an important factor in changing the composition of milk. 

The theory of butter-churning, W. Clayton (Food, 6 (19S7), No. 72, pp. 
475 , 476, fig. i).—A critical discussion of certain theories concerning the churning 
process, with evidence to substantiate the theory that churning results in a 
breaking of the cream emulsion due to foam formation and the resulting accumu¬ 
lation of the milk proteins at the newly created and extensive air/liquid 
interface. 

Delaying oxidative changes in butter, C. D. Dahle and D. V. Josephson 
(Natl. Butter and Cheese Jour., 28 (1937), No. 18, pp. 18-21).—In tests conducted 
at the Pennsylvania Experiment Station additions of commercial oat flour at 
the rate of 1 percent of the fat weight in the cream and of aqueous extracts 
of oat flour (equivalent to 0.5, 1, and 1.5 percent of oat flour) were made to 
various grades of cream before pasteurization and churning in an effort to con¬ 
trol surface oxidation of butter during storage. The direct addition of oat flour 
materially retarded the oxidative deterioration in butter stored at 40®-45® F. 
over 6-8 weeks, as indicated by the flavor score, but the resulting sediment in the 
butter and a positive tost for starch made this method of using the oat flour 
undesirable. The addition of the aqueous extract equivalent to 1 percent of oat 
flour offered similar protection to the butter with none of the undesirable effects 
noted from the flour. It is shown that the peroxide value of the butter is of 
less value than the actual flavor score in detec'ting oxidative deterioration. 

Stabilization of butter against oxidized flavors, V. L. Koeniq (Natl, Butter 
and Cheese Jour,, 28 (1037), No. 15, pp. 26, 28, 80). —The Oklahoma Experiment 
Station has compared the flavor score of butter wrapped in ordinary parchment 
(control) with that of lots of the same butter wrapped in parchment specially 
treated with oat flour and with other lots which were mixed with 0.06 percent 
of a hexane extract of oat flour and wrapped in ordinary parchment, samples 
of all lots being stored at 0° and 50® F. and scored at frequent intervals over a 
17-week storage period. The butter wrapped in treated parchment scored higher 
than the control samples at all stages of the test. The butter which was mixed 
with the hexane extract had a distinct off-flavor at both storage temperatures 
for the first 4 weeks of storage, but after that time it was the highest scoring 
butter of the three lots. It is concluded that the addition of a hexane extract 
of oat flour to butter exerted a greater Inhibiting action to the development of 
tallowiness and rancidity than did the use of parchment wrapping treated with 
oat flour, but that the latter method inhibits suflBiciently to undoubtedly justify 
its use. 

Improving the keeping quality of butter with treated parchment, C. D. 
Dahle and D. V. Josephson (Natl. Butter and Cheese Jour., 28 (1987), No. 14i 
pp. 6, 7). —The comparative keeping qualities of butter wrapped in ordinary 
parchment and in parchment treated with oat flour when held at various 
storage temperatures have been studied by the Pennsylvania Experiment Sta¬ 
tion. With butter stored at 45® F. the treated parchment had a beneficial 
effect in retarding flavor defects which start at the surface, surface staleness 
always appearing in the control samples earlier than in those samples wrapped 
in the treated parchment. The effect of treated parchment was slight when 
butter was stored at —15®, none of the butter showing much deterioration in 
score during storage, but when samples were removed from cold storage and 
held at higher temperatures for two weeks the beneficial effect of the treated 
parchment was again evident. 
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The rheology of cheese, butter, and other milk products; (The meas¬ 
urement of “body“ and “texture”), J. G. Davis (Jour, Dairy Rea, [London], 
8 (i9S7), No, 2y pp, 245-26i, figa, 11 ),—^This paper deals primarily with methods 
of measuring certain physical properties of cheese and other products of a 
plastic nature. The properties considered include (1) elasticity, (2) viscosity, 
(3) time of relaxation, (4) internal viscosity, (5) structural viscosity, (6) 
work hardening, (7)tnie hysteresis, and (8) relaxation flow. The apparatus 
and experimental technic employed are fully described, and results are graphi¬ 
cally presented. The relation of the physical properties of cheese and butter 
to quality of the finished product and the need of methods for more accu¬ 
rately determining the body and texture of these products are discussed. 

Studies in Cheddar cheese.—VT, The degradation of milk proteins by 
lactic acid bacteria isolated from cheese, alone, with sterile rennet, and 
with whole rennet, J. G. Davtes, W. L. Davies, and A. T. R. Mattick (Jour, 
Dairy Rea, [London], 8 (1937), No. 2, pp. 238-2/ti). —Continuing this series 
(E. S. R., 77, p. 537), it was shown by in vitro experiments with milk that 
the enzymes of commercial rennet in conjunction with the lactic acid bacteria 
occurring in Cheddar cheese can cause protein break-down similar in extent to 
that found in ripe cheese so far as the nonprotein nitrogen is concerned, although 
the amino nitrogen produced is much less than in ripened cheese. This latter 
condition is ascribed to the lower pH of the milk culture as compared with 
cheese, since it is known that acidity adversely affects the peptidases present. 

Pasteurization of milk for cheese making, C. D. Kelly (New York State 
Sta. Oirc. 175 (1937), pp. 7). —The development of pasteurization in the cheese in¬ 
dustry, the desirability of pasteurization, and problems encountered in making 
cheese from pasteurized milk are briefly discussed. 

Lactic bacteria in relation to cheese flavour.—I, I. R. Sheuwood (Jour. 
Dairy Rea. [London], 8 (1937), No. 2, pp. 224-237). —This report from the New 
Zealand Dairy Research Institute describes trials in which various strains of 
lactobacilli isolated from (’heddar cheese were added to cheese milk. Different 
strains of these organisms were found to Impart specifically characteristic 
flavors to the cheese, including many which were commonly encountered in 
commercial cheese such as pleasant aromatic, diacetyl-like, metallic, bitter, 
unclean, and fermented. Inoculation of cheese milk with natural mixtures 
of lactobacilli from mature cheeses usually caused the development of unclean 
fermented flavors, indicating that while such organisms are commonly present 
in normal mature cheeses the actual numbers present are too small to spoil the 
flavor. The group of lactobacilli are considered the most important flavor¬ 
forming factor in normal Cheddar cheese. 

Cheeses of New York State, C. D. Kelly and J. C. Maequardt (New York 
State Sta. Circ, 174 (1931), pp, 8, fig. 1 ),—The various types of cheese manu¬ 
factured in significant quantities in the State are briefly described, and a map 
indicating the important cheese-producing areas and the types of cheese for 
which each is noted is presented. 

Sodium alginate as a stabilizer for ice cream, E. O. Anderson, L. R. Dowd, 
and H. Helmboldt (Ice Cream Rev., 20 (1937), No. 11, pp. 88, 90, 91 ).—^Thls 
article presents results essentially confirming previous reports by Mack (E. S. R., 
77, p. 98) and by Stebnitz and Sommer (E. S. R., 77, p. 537) on the desirability 
of sodium alginate as a stabilizer for ice cream. 

Preventing flavor defects in ice cream caused by fat o.Yidation, C. D. 
Dahle and D. V. Josephson (Ice Cream Rev., 20 (19S7), No. 11, pp. 31-34)--n 
The Pennsylvania Experiment Station has studied the effect of adding com- 
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mercially prepared oat flour to ice cream mixes on the occurrence of oxidized 
flavor in the mixes and in the frozen ice cream after several weeks of storage. 
Various lots studied included both homogenized and unhomogenized mixes and 
ones prepared from summer-produced and winter-produced milks and straw¬ 
berry and vanilla ice creams. In most Instances copper was Introduced into 
the mixes at the rate of 2 p. p. m. to accelerate the development of oxidized 
flavor. The addition of from 0.5 to 0.7 percent of the oat flour delayed or 
prevented the onset of oxidized flavors for several weeks In most cases. Addi¬ 
tions of 0.5 percent to 2 percent of oat flour to fresh cream before being frozen 
afforded definite protection against oxidized flavor in ice cream mixes employing 
such frozen cream (frozen 130 days) as the sole source of butterfat. The body 
score of the ice cream was favorably affected at either 0.6- or 0.7-percent 
levels, but more than 0.5 percent unduly increased the viscosity of the mix. 
The addition of 0.5 percent of oat flour to ice cream mixes is recommended. 
It can best be added by thoroughly mixing it with the sugar, and direct addition 
to the liquid mix is not recommended. 

VETERINARY MEDICINE 

[Work in animal pathology and parasitology by the Illinois Station] 
(Illinois 8ta, Rpt. 1936, pp. 81-91,106-110,111-120,123, figs, 6), —Reporting upon 
the activities of the year (B. S. R., 77, p. 390), by R. Graham, C. A. Brandly, 
F. Thorp, Jr., J. P. Torrey, H. W. Johnson, B. H. Barger, G. L. Dunlap, L. B. 
Boley, B. Roberts, and L. E. Card, reference is made to studies of methods of 
testing for and status of the control of Bang’s disease, progress in the experi¬ 
mental study of Johne*s disease, horse iiarasite control work, progress in ex¬ 
periments with cornstalk disease of horses, control work with pullorum disease, 
study of laryngotracheitis vaccine, studies of flltrable virus diseases of domestic 
animals, value of sanitation in disease control, and breeding for resistance to 
pullorum disease. 

[Work in animal pathology and parasitology by the Missouri Station] 
(Missouri Sta, Bui, 387 (1937), pp. 95-101, 112, 113), —Report is made of the 
work of the year (E. S. R., 76, p. 689), including fowl paralysis, fowl leucosis, and 
blackhead in turkeys, all by A. J. Durant and EL C. McDougie; cattle with low 
titer reaction to the Bang agglutination test, by O. Elder; comparative results of 
tube agglutination and rapid or plate tests on low-reacting serums, by Elder 
and P. L. Piercy; the significance of low agglutination reaction in unbred vir¬ 
gin gilts and transmission of Bang’s abortion infection from swine to cattle 
under pasture conditions, both by Elder; toxemia in sheep, by Elder and A. W. 
Uren; tapeworms in sheep, by Elder; and routine control work, by Piercy, 
Durant, and McDougie. 

Animal diseases ([Gt, Brit'l Agr, Res, Council Rpt,, 2 (1933-35), pp, 69- 
98), —The work conducted in animal pathology and parasitology is reported 
upon, particularly that relating to braxy and braxylike diseases of sheep; 
tuberculosis of livestock; Bang’s disease; Johne’s disease; bovine mastitis; hog 
cholera, necrotic enteritis, and similar diseases of pigs; sheep blowflies; fowl 
paralysis ajjd allied diseases and coccidiosis; and blackhead in turkeys. 

Annual report of the department of veterinary science and animal 
husbandry, 1035, EE. J. Lowe et ax. (Tanganyika Dept, Vet. 8ci. and Anim. 
Hush. Atm. Rpt, 1935, pp. 155, pis. 8, figs. 19). —In addition to the report on the 
occurrence and control of infectious diseases and parasites of livestock (B. S. 
R., 74, p. 540), some notes on Brucella infection in Tanganyika, by S. A. Evans 
(j^ 21-25), and salt poisoning of fowls, by M. H. French (pp. 25-27), are pre- 
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sented. Research work reported upon Includes tr 3 rx)anosomlasis of pigs due to 
Trypanosoma simiaCf by H. E. Hornby (pp. 43Hi8), studies concerning the effect 
of the plane of nutrition on the course of animal trypanosomiasis, by M. H. 
French and H. E. Hornby (pp. 49-73), and the nitrogen and mineral metabolism 
during a chronic case of T, congolense disease in an ox (pp. 73*-77), the nitrogen 
and mineral metabolism during acute infections of sheep with T, trucei (pp. 
77-81), and a preliminary blood survey of the cattle on the volcanic regions in 
the Northern Province (pp. 81-88), all by M. H. French. 

Veterinary division.—Annual report, 1935, C. R. Turbet {Fiji Dept. 
Agr, Ann, Bui., 1935, pp, 32-41), —The occurrence of and control work with Infec¬ 
tious diseases and parasites are reported upon (E. S. R., 74, p. 694). 

[Contributions on animal pathology] {Indian Sci. Cong, Proc, [Calcutta), 
23 {1936), pp, 486, 487, 488), —Among the contributions presented are the fol¬ 
lowing: The Nature of the Allergic Reaction in Tuberculosis (p. 486), and An 
Easy Method of Transplanting Tubercle Bacilli Directly From Solid to Liquid 
Culture Media (p. 487), both by M. B. Soparkar, and Pneumonia in Foals Due 
to Corynelacterium equi, by V. R. Rajagopalan (pp. 487, 488). 

The chemistry of stock-poisoning plants, J. F. Couch {Jour. Chem, Ed., 
14 {1937), No. 1, pp. 16-30, figs. 27), —An address summarizing information on 
the subject, jiresented with a list of 119 references to the literature. 

Range studies of bitterweed, V. L. Cory and W. H. Dameron {Southwest. 
Sheep and Goat Raiser, 7 {1937), No, 11, pp. 8, 9, 32, 33, figs. 3). —This is a 
practical summary of work with Actinea odorata conducted by the Texas 
Experiment Station from 1931 to 1936, inclusive (E. S. R., 68, p. 673). 

Selenium distribution in and seasonal variation of type vegetation 
occurring on seleniferous soils, O. A. Beath, H. F. Eppson, and C. S. Gilbert 
{Jour, Amer. Pharm. Assoc., 26 {1937), No. 5, pp. 394-405, figs. 6). —An attempt 
is made in this contribution to show that the amount of selenium in a sclenif- 
erous plant is not constant nor its distribution in the plant uniform in any 
one part during a growing season. See also previous work (E. S. R., 73, 
p. 843; 76, p. 633), 

Selenium in Hawaii and its probable source in the United States, H. G. 
Byers, K. T. Williams, and H. W. Lakin {Indus, and Engin. Chem., 28 {1936), 
No, 7, pp. 821-823, fig, 1), —^A sample of lava covered with a sulfur deposit, 
secured near Kilauea on the island of Hawaii, when ground and the lava and 
sulfur together tested for selenium, was found to contain 0.14 percent. Seven 
soil profiles from the island of Hawaii, five from Maui, one from Molokai, and 
one from Kauai were examined for selenium with positive results, the analyses 
being reported in detail. 

The conclusion that selenium from the Hawaiian soils is derived chiefiy from 
the volcanic gases or sublimates, and is carried down into the soils by rain and 
there held in a highly soluble form, is considered warranted. 

The excretion of selenium and its distribution in the tissues, M. I. Smith, 
B. B. Westfall, and E. F. Stohlman {Jour, Pharmacol, and Expt. Ther., 
60 {1937), No. 2, pp. 119,120), —^The excretion level of selenium in relation to its 
intake and its distribution in the tissues is dealt with in this contribution. 

Note on “Prontosil” poisoning in mice, 0. L. Oakley {Biochem, Jour., 
31 {1937), No. 5, pp. 729, 730).—The author has found that when single large 
doses (40 mg), or repeated small doses (1 mg), of Prontosil are given to mice 
by mouth, the great majority of the animals become deeply pigmented, later 
show signs of illness, and not uncommonly die. With large doses, death mi^y 
occur in a few days. With a daily dose of 1 mg, though pigmentation appears 
early, ssrmptoms may be delayed for a month. In the latter case withdrawal 
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of the drug relieves the symptoms. The author considers it quite evident that 
Prontosily which is not very soluble in water and even less soluble in the pres¬ 
ence of salts, is filtered through the glomeruli and then precipitated during 
concentration of the filtrate in the tubules, precipitation being favored not only 
by abstraction of solvent but also by increase in the concentration of salts. 
The calculi so formed produce a partial and increasing obstruction to tubular 
outflow, leading to dilatation of the tubules and then of the kidney, and finally 
to death from renal failure. 

Erysipelas treated with Prontostl, G. E. Breen and I. Taylor {Lancet 
[London], 19Sly /, pp. lSSi-13S6, figs, 5).-—The authors report upon a 

series of 46 cases of erysipelas in which treatment with Prontosil was found to 
be of undoubted value. The drug is best administered by mouth. Repeated 
doses are necessary in order to maintain the requisite concentration, and these 
arc more easily administered by mouth than by reix^ated injections. 

Sulphaemoglobinaemia: Its cause and prevention, with special reference 
to treatment with sulphanilamide, H. E. Archer and G. Discombe {Lancet 
[London], 1937, II, No. 8, pp. 432-435 ).—It is pointed out that the condition 
originally called enterogenous cyanosis, thought to be due to intestinal toxemia, 
has been shown to be due to the presence of sulfomoglobin or metliemoglobin 
in the blood. A large majority of the cases reported have been associated with 
prolonged or otherwise excessive Ingestion of drugs derived from aniline or nitro¬ 
benzene, of which the most important are phenacetin, acetanilide, methylacetani- 
lide, the more recently introduced sulfanilamide, and nitrobenzene itself. 

It has been found that “the Intracorpuscular sulfemoglobinemia associated 
with the administration of drugs derived from aniline results from the combina¬ 
tion of hemoglobin with the hydrogen sulfide absorbed from the intestinal tract; 
this reaction is catalyzed by the drug circulating in the blood. The normal ab¬ 
sorption of protein digestion products in the small intestine is diminished by 
purgation, causing Increased putrefaction in the colon and a production of hydro¬ 
gen sulfide much in excess of normal. Saline cathartics are most active in this 
process because their osmotic action maintains the contents of the colon in a 
semifluid state, thus accelerating putrefaction. The development of sulfemo¬ 
globinemia can be prevented or considerably delayed by keeping the colon free 
from food residues.” 

The consumption of chloramine in milk: Bacteriological investigation, 
H. Hedstrom {Skand. Vet. Tidskr., 27 {1937), No. 5, pp. 259-269; Eng. abs., pp. 
268, 269 ).—Tests of the disinfectant use of chloramine (Sterisol) against mas¬ 
titis streptococci of the types Streptococcus achiitz and S. agalactiae, emulsifled 
in a physiological saline solution and in milk, are reported. Chloramine in a 
concentration of 0.2:.1,000 (1:6,000) was found to kill mastitis streptococci, 
emulsifled in a physiological saline solution, within 1 hr. Chloramine in a con¬ 
centration of 2.5:1,0(X) killed mastitis streptococci emulsifled in milk within 
1 hr., but the chloramine concentration of 2:1,000 is not sufficient to obtain this 
disinfecting effect, even if the period of action is extended to 24 hr. 

Experimental disinfection with chloramine acting on tubercle bacilli, 
G. HOlphers {Skand. Vet. Tidskr., 27 {1937), No. 5, pp. 213-221; Eng. aba., pp. 
220t 221 ).—The results of experimental disinfection by chloramine of tubercle 
bacilli in s^uta from man and cattle, of secretions from the bovine uterus, and 
of pure culture of bovine tubercle bacilli are reported upon. 

The tubercle bacilli in sputa from man were killed within an hour by 3- and 
5-percent solutions of chloramine, in sputa from cattle within 2 hr. by 6-percent 
solutions, and in secretion from the uterus of cattle within 2 hr. by 3- and 
S-percwt^'solutions. A 6-percent solution of chloramine and salt in equal parts 
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killed tubercle bacilli in uterine secretion from cattle within 1 hr. This did not 
happen with a 3-percent solution of chloramine and salt in equal parts. In 
this case the tubercle bacilli still were living after 5 hours* exposure to the dis¬ 
infectant. In the experiments 1 part sputum from man and from the uterine 
secretion and 1 part sediment from the bovine sputum were each mixed with 
10 parts of chloramine solution. 

In the experiments with pure cultures of bovine tubercle bacilli, they were 
not killed by a 5-porcent chloramine solution within 24 hr. 

Chemotherapy of streptococcal infections with p-benzylamino-benzene- 
sulphonamide, B. A. PB;ni,Rs and li. V. Havard (Lancet [London], 1937, /, 
No. 22, pp. 1278, 127'i). —In reporting upon the results obtained in the ad¬ 
ministration of Prosept a sine (p-benzylaminobenzenesulfonamide) for several 
streptococcal infections, the spread of erysipelas is said to have been arrested 
in 24 hr. in all of 47 cases. In 31 cases the temperature was normal within 24 hr. 
and in a further 12 within 48 hr. A similar result was observed in other types 
of streptococcal infection. 

The treatment of streptococcal infections in mice with 4:4' diaminodi- 
phenylsulphone, G. A. H. Buttij:, D. Stephenson, S. Smith, T. Dewing, and 
G. E. Foster (Lancet [Loy\don], 1937, I, No. 23, pp. 1331-133i). —The authors 
found that 4,4-diaminodiphenylsulfone (diaminosulfone) is active in curing 
streptococcal infections of mice in doses of about one-hundredth of those re¬ 
quired with p-aminobeuzenesulfonamide (sulfanilamide). It is, however, 25 
times as toxic. The drug is not more toxic than sulfanilamide in normal rabbits 
or monkeys, except that it is more active in producing methemoglobinemia in 
the latter animal. The corresponding dinitro compound (dinitrosulfone) is not 
so toxic to mice as sulfanilamide and its antistreptococcal activity in mice is 
not inferior to that of the latter substance. 

Allergy: A review of the literature, F. M. Rackemann (Arch. Int. Med., 
57 (1936), No. 1, pp. 18Jt~212; 59 (1937), No. 1, pp. 1^-172).—A review of the 
literature of 1935 accompanied by a list of 137 references and of 1936 accom¬ 
panied by 140 references (E. S. R., 74, p. 100). 

The chemical constitution and biological activity of the toxic fraction 
of Brucella cells, I. F. Huddleson and R. Pennell (2. Internatl. Cong. Micro¬ 
biol., London, 1936, Rpt. Proc., pp. ^28, 1^29). —^A further contribution (E. S. R., 
77, p. 393) on the chemical properties, together with information on the bio¬ 
logical properties, of the toxic fraction of Brucella cells. 

Fifth progress report of the Foot-and-Mouth Disease Research Com¬ 
mittee, J. A. ArivWRIGht et al. (London: Min. Agr. and Fisheries, 1937, pp. 
386, pis. 27, figs. 10). —In this further report (E. S. R., 66, p. 667), research 
work on (1) characteristics of the foot-and-mouth disease virus, (2) immunity 
and the determination of types (hyperimmune serum), (3) nutrition of animals 
in relation to infection, (4) means by which the disease may be Introduced into 
Great Britain, (5) carriers of the disease among farm animals, (6) means by 
which the disease is spread, (7) infection of small animals and birds, ticks, and 
the wild fauna, and (8) methods of dealing with foot-and-mouth disease abroad 
are dealt with (pp. 9-33). The several appendixes (pp. 34-386) consist of (1) 
a detailed report of work at the Experimental Station at Pirbright, (2) a detailed 
report of work at the Lister Institute of Preventive Medicine, London, and the 
Experimental Station at Pirbright, (3) a detailed report of work at the National 
Institute for Medical Research at Hampstead, (4) a paper by T. Hare on foot- 
and-mouth disease lesions in the ear epidermis of inoculated guinea pigs, and 
(5) a report on faunal surveys of foot-and-mouth disease areas undertaken by 
the Bureau of Animal Population, Oxford University. 
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Epizootic rabies in domestic animals in Brazil and other countries of 
South America, and its transmission by vampire bats [trans. title], Y. Cab- 
KBiBO (Arch. Inst Biol. [8do Paulo], 7 (19S6), pp. 273-322, fig. 1; Eng, abs,, pp, 
313-319), —An extended account based upon a review of the literature, to which 
78 references are given, and observations conducted by the Biological Institute 
of SSLo Paulo. 

A strain of endemic typhus fever isolated from a field mouse, G. D. 
Brigham (Pub. Health Rpta, [U. 8.], 52 (1937), No, 21, pp. 659, 680).—An old- 
field mouse of the species Peromyacus poUonotua polionotua trapped on rural 
premises in the southeastern part of Alabama in the fall of 1936 was found 
Infected with the virus of endemic typhus fever. 

Susceptibility of animals to endemic typhus fever, G. D. Brigham (Pub. 
Health Rpta. (U. 8.], 52 (1937), No. 21, pp. 660-662), —Reporting further (E. S. 
R., 75, p. 373), the author found old-field mice, cotton mice, golden mice, cotton 
rats, rice rats, wood rats, flying squirrels, and cats trapped in Alabama to be 
susceptible to the virus of endemic typhus fever. Raccoons were not found 
susceptible. 

Manual of human parasitology, D. L. Bexding (Boston: Author, 1936, 2. ed,, 
pp. 318, figs. 129), —Section 1 is devoted to general parasitology (pp. 9-89), 
section 2 to spirochetes (pp. 99-111), section 3 to Protozoa (pp. 112-181), sec¬ 
tion 4 to Helminthes (pp. 182-264), and section 5 to Arthropoda (pp. 265-307). 

[Contributions on animal parasitology] (Helminthol, 8oc, Wash. Proc., 3 
(1936), Nob. 1, pp. 16, 22-32, 34-36, figs. 5; 2, pp. 39-52, 56-61, 62, 63-66, figs. 2).— 
The contributions presented relating to parasitology (E. S. R., 74, p. 846) in¬ 
clude the following: 

No. 1. —The Occurrence of the Cestode Moniezia benedeni (Anaplocephalidae) 
in the American Moose {Alcea americanus], by W. L. Jellison (p. 16); Compara¬ 
tive Morphology and Development of Infective Larvae of Some Horse Stron- 
gyles, by J. T. Lucker (pp. 22-25); Metroliaathea lucida, a Cestode of Galliform 
Birds, in Arthropod and Avian Hosts, by M. F. Jones (pp. 26-30) ; A New Het- 
erophyld Trematode of the Genus Aacocotyle (Centrocestinae), by E. W. Price 
(pp. 31, 32) ; and A New Trematode, Laterotrema americana n. sp. (Stomylotre- 
matidae). From Song Birds (pp. 34, 35) and A New Trematode, Oyrabaacua 
echinus n. sp.. From the Yellow-Breasted Chat ilcteria virena] (pp. 35, 36), 
both by A. McIntosh. 

No. 2. —Observations on the Chemical Nature of the Cuticle of Ascaria lumbfir 
coidea var. suia, by B, G. Chitwood (pp. 39-49) ; A New Species of Cestode, 
Davainea meleagridis (Davaineldae) From the Turkey, With a Key to Species 
of Davainea From Galliform Birds, by M. F. Jones (pp. 49-52) ; New Terrestrial 
and Aquatic Intermediate Hosts for Brachylaemua virginiana (Dickerson) 
Erull (Trematoda: Brachylaemidae) (pp. 56-58) and Additional Second Inter¬ 
mediate Hosts for Oorgodera ampUcava Looss 1899 (Trematoda: Gorgoderidae 
(p. 58), both by W. H. Krull; Parasitic Worms of Equines in Panama, by A. O. 
Foster (pp. 59, GO); Some Observations on the Emission of Cercariae of 8chiato- 
soma mansoni (Trematoda: Schistosomatidae) From Australorbis glabratus, by 
A. Giovannola (pp. 60, 61) ; An Abnormal Ovary in Fasciola hepatica (Trema¬ 
toda: FasciolMae), by W. A. Hoffman (p. 62); On the Assignment of Echino- 
rhynchua dirua to the Genus Acanthocephalus, by H. J. Van Cleave and L. H. 
Townsend (p. 63); A Method for Obtaining Adults of Btephanofilaria stilesi 
(Nematoda: Stephanofilarildae) (p. 64) and The Springbuck (Antidorcas 
marsupialis), a New Host of the Lungworm Bronchonema magna MGnnig 1932 
(Nematoda: Metastrongylidae) (p. 64), both by G. Dikmans; A Method for 
Recovering the Strongyle Larvae of the Horse, by H. L. Van Volkenberg (p. 65), 
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and A Note on the Use of Brilliant Green as an Anthelmintic for Chickens, by 
W. H. Wright and H. L. Van Volkenberg (p. 65), both contributed from the 
Puerto Rico Experiment Station; and Notes on the Spread, in One Year, of 
Helminths From Infected to Uninfected Poultry Yards, by M. W. Horsfall 

(p. 66). 

The coccidia of domestic animals In Brazil [trans. title], V. L. [W. L.] 
Yakimoff (Arch. Inst. Biol. [Sdo Paulo], 7 (1986), pp. 167-187; Enti. ahs., pp. 
186, 187). —Studies conducted by the author of the feces of various domestic 
animals received from the State of SSo Paulo led to the conclusion that eimeriosis 
exists in cattle, sheep, pigs, and fowls. The forms identified from these several 
hosts are considered, their Incidence having been as follows: In cattle 24.4 
percent, sheep 48.9, pigs 84.9, and in fowls 19.8 percent. 

A study of parasite control in Puerto Rico over a period of five and a 
half years, Q. W. Bachman, R. RonafouEz Molina, W. A. Hoffman, and J. O. 
GonzAlez (Puerto Rico Jour. Pub. Health and Trap. Med., 12 (1937), No. 4 j PP- 
369-888, figs. 10). —^Thls is a review, presented with a list of 20 references. 

Studies of Clostridium chauvoei and its morphological variation [trans. 
title], C. Rodrigues (Arch. Inst. Biol. [Sdo Paulo], 7 (1936), pp. 235~2U, pis. 7, 
fig. 1; Eng. aba., p. 2H). —^The author’s observations have shown a large vari¬ 
ability in the morphological appearance of colonies formed by different strains of 
C. chauvei. 

Stephanoftlariasis, VI, VII, F. C. Kbaneveld (Nederland. Indische Bl. Dier- 
geneesk., (1585), Nos. 3-i, pp. 183-186, Oer., Eng. abs. pp. 185, 186; 6, pp. 310- 
316, pis. 3, Oer., Eng. abs. p. 816). —The occurrence of Stephanafilaria dedoesi 
in cattle and goats (pp. 183-186) and as an ear Infection of the buffalo (pp. 310- 
816) is reported upon (B. S. R., 73, p. 241). 

The ticks parasitic on the principal domestic animals in Formosa, 
Japan, K. Ogura (Mem. Faculty Sci. and Agr., Taihoku Imp. Univ., 19 (1936), No. 
2, pp. 75-85, pis. 5). —In the course of a study of piroplasmosls of cattle in Tai¬ 
wan (Formosa) during a period of 3 yr., six species of ticks were collected 
from cattle, water buffaloes, pigs, and dogs in various parts of Taiwan, namely, 
Boophilus annulatus var. caudatus (Neum.), the brown dog tick, Amblyomma 
testudinarium Koch, Haemaphysalia hystricis Supino, H. flava Neum., and H. 
formosensis Neum. Technical descriptions and photographic reproductions of 
the males and females are here presented. 

Immunity in protozoal diseases, H. E. Shortt (Indian Sci. Cong. Proc. 
[Calcutta], 23 (1936), pp. 455-482). —This contribution, presented as a presi¬ 
dential address at the Twenty-third Indian Science Congress held at Indore 
in January 1936, is accompanied by a list of 77 references to the literature. 

The experimental pathology and pathologic histology produced by the 
toxin of Vibrion septique in animals, J. G. Pasternack and I. A. Bengtson 
( U. S. Pub. Health Serv., Natl. Inst. Health Bui. 168 (1936), pp. IV+46, pis. 10) .— 
Following a brief introduction and discussion of the relation of the amount of 
toxin administered to length of survival of animals and the action of the V. 
septique toxin, the details of its pathology in rabbits, mice, guinea pigs, and 
pigeons are reported upon at length. 

Albuminuria and nephritis in dairy cows, H. J.. Metzger, F. E. Hull, and 
F. Ely (Kentucky Sta. Bui. 373 (1937), pp. 89-118, figs. 6).—A study made-of 
the occurrence of albuminuria and nephritis in the station dairy herd from 
October 1930 to April 1937 is reported upon, the details being presented In 
tables and charts. During this period 108 Jerseys, 45 Holstelns, and 8 Guerp- 
seys were under observation. 
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“Some of the Jerseys showed albuminuria more or less regularly since calf- 
hood, and 13 of them finally developed nephritis. While some animals of the 
other breeds showed albumin in the urine, it did not appear regularly and they 
developed no nephritis. The kidneys from these nephritis cases showed a wide 
variety of lesions and the cultures showed either a colon organism, a non¬ 
hemolytic streptococcus, a staphylococcus, or a combination of these organisms. 
The history of these cases, the variety of lesions found, and the different types 
of organisms occurring in the urinary tract, all indicate that this nephritis was 
not caused by a specific infection. The possibility is suggested that we are 
working with a strain of Jerseys which is susceptible to conditions affecting the 
urinary tract. A study of the pedigree of these alllicted animals strengthens 
this argument. 

“A favorable report is given regarding the use of cod-liver oil on one case 
of nephritis.” 

The incidence of streptococcic infection in the udders of Bang’s disease 
positive and negative cows, H. B. Morrison and P. E. Hinx {Kentucky 8ta. 
Bui. S72 (1937) t pp. 77-87). —It having been shown by several workers that 
Brucella abortus may cause a low-grade or chronic insterstitial mastitis and 
there being little information available regarding the frequency of streptococcic 
infection of udders of Bang’s disease positive and negative cows, a study was 
made of the milk from cows in two large commercial dairies, both of which 
contained positive and negative animals. 

Examinations of 710 milk samples drawn aseptically from individual quar¬ 
ters of the udders of the cow’s maintained in these dairies, made for streptococci 
and agglutination reaction, are reported, with the details given in tables. Of 
these samples, 332 were from 87 Bang’s disease positive and 378 from 97 Bang’s 
disease negative cows. The distinctly different systems of management used in 
caring for each herd are described. 

“Streptococci were found in milk from 60.7 percent of the Bang’s disease 
positive and 40.2 percent of the negative cows. Of the milk samples, 46.4 per¬ 
cent from the positive and 22.2 x)ercent from the negative cows contained 
streptococci. The percentage of both cows and samples with streptococci was 
quite uniform among the Bang’s disease positive cows . . . but varied widely 
among the negative cows. Milk from 66.7 percent of the Bang’s disease positive 
cows and 1 percent of the negative cows showed agglutination. From the posi¬ 
tive cows 50.6 percent of the milk samples showed agglutination, while only 0.3 
percent of the samples from negative cow^s were agglutinated. From Bang’s 
disease positive cows having streptococci in their milk from one or more quar¬ 
ters 69.7 percent of the samples showed streptococci, while 55 percent of the 
samples from a similar group of negative cows contained streptococci. The 
average number of infected quarters per cow was 2.7 for the positive and 2.1 
for the negative cows. Of the streptococcus infected Bang’s disease positive 
cows 53.5 percent had three or more quarters infected, while only 33.3 percent 
of the negative cows had three or more quarters infected. No relation was 
found between the presence of streptococci and agglutination in the same sample 
of milk. Streptococci were found in milk samples from all quarters of the 
udder about equally, although there were a few more reactions in samples from 
the right side •f the udder. Agglutinations were distributed very evenly in 
milk samples from the different quarters of the udders. Attention is called to 
the possibility of Bang’s disease positive cows as a source of udder infection 
of negative cows.” 

Investigations of Bang’s disease in Bernese dairy herds [trans. title], 
P. Kabtu (Landw. Jahrb. Schweiz^ 51 (1937), No. 2, pp. 186-232; Fr. aba., pp. 
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USl, An extended report of studies of Bang’s disease as found in Bern, 

Switzerland, and its environs. 

Control of Bang’s disease by tests and segregation, W. S. Cunningham 
and R. N. Davis (Arizona Sta. Bui. 157 (1037)^ pp. 129-139). —In the course of 
work aimed at (1) determination of the extent of Bang’s disease in the State 
and (2) means of control in badly infected herds, 73 of 89 herds tested were 
found to contain reacting animals. Of the animals included in the first test on 
each farm, 2,380 in number, 24 percent reacted. Five herds that were selected 
for an abortion control study were tested at regular Intervals, the reactors being 
segregated from the nonreactors but kept on the same farm. Two herds did 
not have a new reactor develop after segregation. Two others cleaned up after 
about 2 years’ testing. The reactors of 4 herds were sold as soon as there 
were enough negative cows to provide sufficient milk for the market. One herd 
still maintained the positive cows to the end. The findings indicate that it is 
possible and feasible under Arizona conditions to eradicate Bang’s disease from 
dairy herds by testing and segregating on the same farm. It is pointed out that 
reactors should be removed as far from the negative cows as practicable. Good 
fences and careful supervision are necessary in any segregation plan. Pur¬ 
chased cows should be quarantined and retested in 60 days before being allowed 
contact with the regular herd. 

Control of Bang’s disease in Missouri, C. Elder (Missouri Sta. Bui. S88 
(1937), pp. H, figs. 2). —The progress made in the control of Bang’s disease in 
Missouri is shown by the compiled data here presented. 

Pyrethrin and prophylaxis of pulmonary strongylosis [trans. title], H. 
Velu and G. Zottner (Bui. Acad. V6t. France, 10 (1937), No. 1, pp. 53-58 ).— 
Aqueous suspensions of pyrethrin administered nasally to the bovine in a seated 
position have been found to be given readily without ill effect and effective 
in the treatment of Dictyocaulus. 

Some observations on vaginal Trichomonas (T. foetus) and the Tricho¬ 
monas in the digestive tract of cows in culture, B. M. Das Gupta (Indian 
Jour. Med. Res., 24 (1936), No. 2, pp. 541-544, fgs. 5). —Report is made upon a 
study of the trichomonad flagellates from the vagina and cecum of cows for 
comparative purposes under identical conditions of culture. “The vaginal forms 
differ from those of the cecum in that they are slender and longer organisms, 
conspicuous by their possession of a well-developed undulating membrane with 
about four deep curves, they do not Ingest any solid food particles, such as 
starch, bacteria, yeasts, etc., in marked contrast to the cecal organisms which 
are voracious feeders. Further the pathogenicity of T. foetus has been proved 
beyond any doubt, while the intestinal forms are apparently harmless as they 
are present in healthy animals with no lesions in the cecum.” 

The early history of bovine tuberculosis control work in Pennsylvania, 
C. J. Marshall (Penn. Univ., Vet. Ext. Quart. No. 65 (1937), pp. 8-11). —In the 
course of this account, presented at a gathering on December 16, 1936, in cele¬ 
bration of the Federal accreditment of Pennsylvania, reference is made to the 
results of the first tuberculin test in the Northern Hemisphere, made in Pennsyl¬ 
vania on March 16 and 17, 1892, and the author’s observations of autopsies on 
some of the 51 reactors in the herd of 79 head. The history of the campaign 
against bovine tuberculosis in Pennsylvania is divided into three periods; The 
pioneer period, 1892-96, the Pennsylvania plan, 1896-1919, and the Federal-State 
accredited plan, 1919-36. Reference is made to the summary of the Pennsyl¬ 
vania plan as presented in 1901 (E. S. R., 13, p. 591). 

dassifleation of Bacterium coll from diseased calves, R. Lovell (Jour,. 
Path, and Bact., 44 (1937), No. 1, pp. 125-139, pi. i).—The author found that 
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on using the precipitin test as a method of classification 79 of 110 strains of 
B. coli isolated from calves fell into one or the other of 8 types. It is concluded 
that special races of B. coli pathogenic for young calves exist, but that more 
than one race may be present in a herd and sometimes more than one type may 
be isolated from an Individual calf. 

The treatment of verminous bronchopneumonia of sheep [trans. title], 

1. Dumitru (Ann. Inst. Natl. Zootech. Roumanie, 5 (1936) ^ pp. 114-136^ pis. 2, 
figs. 5). —An account is given of the successful treatment of verminous broncho¬ 
pneumonia of sheep through intratrachea injections of a solution consisting of 
18 cc of tincture of iodine, 150 cc of glycerine, and sterile water 750 cc. Creosote 
mixed with the oil of turpentine and alcohol to which, after homogenization, a 
glycerine solution or simply water is added, injected intratracheally was found 
to have a strongyliclde action and therapeutic effect upon pulmonary 
strongylosis that Is superior to that of tincture of iodine (1.5-2 percent). The 
dose is from 5 to 10 cc for lambs, 10 cc for rams, and 20 cc for young and 
adult ewes. 

An epizootic of infectious abortion of sheep caused by Salmonella abortus 
ovis in Rumania [trans. title], I. Suhaci and I. Isopescu (Arh. Vet., 29 (1937), 
No. 2, pp. 17-27; Oer., Eng. ahs., pp. 26, 27). —During an epizootic in ewes, with 
a percentage of 13.7 abortions, a Gram-negative organism identified culturally, 
serologically, and by experimental inoculations as S. abortus ovis was isolated. 
Vaccination by two successive inoculations with anaculture in doses of 1 cc for 
the first and of 2 cc for the second, 8 days later, gave good results, the cases of 
abortion having ceased completely after the last inoculation. 

The control of sheep parasites, D. W. Baker (Cornell Vet., 27 (19S7), No. 

2, pp. 218-221). —A short r(?sum(5 of the information available. 

The physiology of the sheep tapeworm, Moniezia expansa Blanchard, 
R. A. Wardle (Canad. Jour. Res., 15 (1937), No. 6, Sect. D, pp. 117-126 ).— 
The author found that sheep tapeworms may live 2 or 3 days in balanced salines, 
although in the majority of experiments they died in 9 to 12 hr. Addition of 
glucose abbreviates the longevity period in saline media. The water content is 
affected only slightly by balanced salines, but is influenced by the concentration 
of sodium chloride and by the presence of sugars and amino acids; behavior 
in saline media cannot be correlated wholly with changes in water content. 
The polysaccharide content is not signiflcantly different from mammalian gly¬ 
cogen, constitutes from 0.35 to 5.25 percent of the fresh weight, remains stable 
during immersion of the living worm for 6 hr. in media that reduce muscle 
tonus, but decreases during immersion in media that encourage muscle tonus. 
Glycogen increase occurs when the medium contains glucose up to 1 percent, 
but not when the glucose content exceeds this amount or when the glucose is 
replaced by other sugars, by amino acids, or by glycoproteins. Saline media 
are adjudged unfavorable to tapeworm existence In vitro. 

The effect of oral feeding of the Infective larvae of Ostertagla clrcnm- 
cincta (Stadelman 1804) Ransom 1907 upon the normal blood picture 
of Its host, Ovis aries, W. L. Thbelkeld and T. O. Downing (Va. Acad. Sci. 
Proo., 1934, p. 59).—This is an abstract of a contribution on 0. circumoinota, 
which was administered to nine lambs of varying age. 

‘‘The doses ot larvae employed in experimental Infections ranged in number 
from 5,000 to 1,000,000. The dosage was varied over short and long periods. 
A departure from the normal blood pictures was obtained in three animals. 
TMi was manifested in the total white cell and red cell counts, the changes in 
the percentage of hemoglobin, and the differential counts. The most positive 
reeulta were obtained in animals which had received 225,000 and 1,600,000 
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larvae within a very short period of time (10 days). In these cases there were 
accompanying symptoms, such as interrupted growth, loss of weight, intermit¬ 
tent constipation, distended abdomen, and general run-down condition.” 

A census of intestinal parasites of lambs in south Wales, D. W. Fenwick 
(Jour, Helminthol.f 15 (1937), No, 3, pp, 169-176 ).—The census here reported, 
made in order to supply information on the numbers of different species of 
parasites in lambs, completes earlier work by Davey on the abomasal parasites 
of lambs (E. S. R., 76, p. 251). It is based upon material obtained at the Roath 
Abattoir, Cardiff. 

The swine erysipelas bacterium a cause of septicemia in lambs [trans. 
title], G. CoEDiER and J. M^nageb (Rec, M6d, 113 (1937), No. 4, pp. 215- 
221, figs. 2 ).—^The authors have found the swine erysipelas organism to be the 
cause of a septicemia in lambs in Tunis, the infection probably being of umbil¬ 
ical origin. It is pointed out that this bacterium has been reported as affecting 
many of the domestic animals, including bovines, ovlnes, and fowl as well as 
swine. Reference is made to the report by H. Carr6® of its importance as the 
cause of a chronic arthritis of lambs in Franco. 

A note on the pathogenicity of the organism of contagious bovine pleuro¬ 
pneumonia for goats, A. T. Dick (Jour. Council 8ci. and Indus. Res. [Austral.}, 
10 (1937), No. 2, pp. 164-167 ).—When goats more than 12 mo. old were injected 
subcutaneously with broth cultures of the causal organism of pleuropneumonia 
contagiosa bovum, large inflammatory edematous swellings developed. Just as 
they would under similar circumstances in cattle. The animals showed a thermal 
response, produced complement-fixing antibodies, and developed an immunity 
to further injections. When 4-month-old goats were given injections of the 
same cultures, these swellings did not develop and there was no thermal 
reaction. 

The treatment of equine colic by intravenous injections of formalin [trans. 
title], M. R. Nicolae (Arh. Vet., 29 (1937), No. 2, pp. 1-11; Eng., Oer. abs., 
p. 11 ).—The administration intrajugularly of 20 cc of a 40-percent commercial 
solution of formalin diluted with water 1 part to 10 in the treatment of colic 
in horses in 1934 and 1935 was found to give good results. When the sedative 
effect is not manifested after 15 min., a second injection of 10 or 20 cc must be 
administered. 

Dourine in South Africa, K. C. A. Schultz and J. J. C. Keppel (Farming 
in So. Africa, 12 (1937), No. 130, pp. 35, 44* fios. 3 ).—A discussion of this disease 
which is said to occur in South Africa in the western portion of the Orange 
Free State, Qriqualand West, Bechuanaland, South-West Africa, and in the 
Bredasdorp and Worcester divisions of the western Cape of Good Hope. 

On the value of various chemical substances as a means of destroying 
infective larvae of horse sclerostomes in the field, J. W. G. Leipee (Jour. 
Helminthol., 15 (1937), No. 3, pp. 153-166 ).—In the experiments reported h 3 ^- 
chlorite was found to be of no practical value for field and stable use against 
Infective larvae of sclerostomes. Preliminary investigations on the use of cal¬ 
cium cyanamide on heavily infected grass plats show that approximately 70 
percent of the sclerostome larvae in the grass and 47 percent in the undergrowth 
are destroyed by an application of 7 cwt. per acre during February without 
any permanent damage to the grass. 

On Weil’s disease in dogs and foxes, S. Rubaeth (Skand. Vet. Tidskr., 27 
(1937), No. 6, pp. 285-306, figs. 4; Oer., Eng. abs., pp. 302, 303).—WeiVs disease 
in Sweden seems mostly to occur sporadically and has at times assumed an 


•Rev. Gfin. MM. V6t., 40 (1931), No. 470, pp. 60-77. 

Bui. Acad. V4t. France, 6 (1932), No. 7, pp. 301-807. figs. 2. 
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enzootic character in both dogs and foxes. On a fox farm of some 30 animals 
approximately one-half were aflf^ted within the course of a few days. 

In dogs, the author’s material includes Weil cases both with and without 
icterus. Of the latter type there occur examples of both a peracute hemorrhagic 
form and a uremic one (so-called Stuttgart disease of dogs). 

Paratyphus in foxes, G. Wbamby (Skand. Vet. Tidskr., 27 (1937), No. 5, pp. 
222-247; Eng. ahs.^ pp. 246). —^Rei)ort is made of a study conducted in 

Sweden during the summer of 1936, when paratyphus was enzootic and occa¬ 
sioned great losses (89.1 percent of affected foxes) on a large number of fox¬ 
breeding farms. On 15 of the 22 farms reported upon, paratyphus organisms 
(Ghrtner (group D) type Salmmiella cnteritidis var. duhlin) were found to be 
the cause. On 3 fox-breeding farms 8. cliolerae suis was the causative organism. 
Serum treatment proved to be of little or no value. Administration of specific 
bacterin, in doses of 1 cc, gave good results, the mortality being reduced to from 
2 to 4 percent. 

“As a suitable treatment against paratyphus in foxes there is proposed the 
avoidance of meat food which displays signs of being tainted; bacterin treatment 
with specific bacterin; hygienic measures; the extermination of rats; and the 
discovery, by means of bacteriological Investigation, of possible chronical car¬ 
riers among the foxes and isolation of such animals.” 

[Work with poultry diseases by the North Carolina Station] (North Caro¬ 
lina 8ta. Rpt. 1934y PP- 53^7). —Reference is made to investigations (B. S. R., 
74, p. 99) of septicemic diseases among fowls in the State (E. S. R., 77, p. 548); 
serological studies on adult carriers of pullorum disease; and normal and patho¬ 
logical hematology of the fowl, already noted (E. S. R., 75, p. 109). 

Doyle’s disease of fowls: Its diagnosis and control, L. Sahai (Agr. and 
Livestock in India, 7 (1937), No. 1, pp. 11-17), —A practical summary of informa¬ 
tion, based upon recent investigations by the author, on Doyle’s disease (B. S. R., 
66, p. 371), formerly known as Ranikhet disease and Newcastle disease. This is 
perhaps the most common disease of fowls in Bihar and Orissa Provinces. 

A description of a highly fatal virus disease of poultry new to east Africa, 
J. R. Hudson (East African Agr. Jour., 2 (1937), No. 6, pp. -^95-457).—An 
account is given of an outbreak of a disease of fowls in Kenya Colony, the symp¬ 
toms and post-mortem findings of which agree with those of the so-called 
Newcastle disease. 

The etiology of fowl paralysis, leukemia, and allied conditions in ani¬ 
mals, IX, X, M. W. Emmex (Florida 8ta. Bui. 313 (1937), pp. 24 j figs. 2 ).— 
This continuation of the studies noted (B. S. R., 77, p. 546) gives the results of 
experiments in which attempts were made to ascertain the respective ability of 
Salmonella enteritidis and of 8, schottmuUeri to induce the various pathologic 
manifestations of this group of diseases in the chicken. 

In the exi)eriment reiwrted in part 9 (pp. 5-16), 8. enteritidis was adminis¬ 
tered by an intrayolk sac Injection, a repeated intravenous injection, and an oral 
exposure of parasite-free birds and through oral exposure to 8. enteritidis of 
birds naturally and artificially parasitized to Eimeria, Ascaridia, and Taenia. 

It was found that the organism induced a septicemic disease when a suspen¬ 
sion of 0.1 cc was injected into the yolk sac of 20 day-old Barred Rock chicks. 
“Twenty 3-wee|^old Barred Rock chicks exposed to 8. enteritidis in the drinking 
water for 1 day developed hemocytoblastosis; fowl paralysis and erythroleucosls 
each occurred in 1 bird after an incubation period 15 and 45 days, respectively. 
The daily exposure for 30 days of 20 10-week-old parasite-free White Leghorn 
chickens to 8. enteritidis in the drinking water and 19 birds of similar age and 
breed for a period of 60 days resulted in the development of hemocytoblastosis 
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but none of the other pathologic manifestations. The repeated intravenous Injec¬ 
tion of suspensions of 8, enteritidia into 100 parasite-J^ree birds 6 to 20 weeks of 
age resulted in the development of one of the pathologic manifestations in 57 
birds; hemocytoblastosis with recovery occurred in the remaining 43 birds. 

“Ninety-six of 175 birds of four breeds affected with artificial or natural 
Eitneriaf Ascaridia, or Taenia infestation developed one of the pathologic mani¬ 
festations following oral exposure to 8. enteritidia. Fowl paralysis occurred in 
46 birds, lymphomatosis in 27, myeloid leukemia in 13, erythroleucosis, ‘light’ and 
anemia, fowl paralysis, and leukemia each occurred in 2 birds, fowl paralysis 
and lymphomatosis in 3 birds, while anemia occurred in 1. The incubation period 
for fowl paralysis was from 15 to 66 days, lymphomatosis from 25 to 82 days, 
myeloid leukemia from 78 to 137 days, erythroleucosis from 64 to 81 days, light 
and anemia from 23 to 27 days, and anemia 15 days. 

“8>. enteritidia is a causal micro-organism for fowl paralysis, leukemia, and 
allied conditions in chickens. Two strains of 8. enteritidia of avian origin and 
two of human origin did not materially differ in their ability to induce the various 
pathologic manifestations. The ability of 8. enteritidia to induce this group of 
diseases compared most favorably with the more pathogenic strains of 8. 
aertrycke*' 

In part 10 (pp. 17-24) experiments with 8. achottmiilleri similar to those with 
Sf. enteritidia are reported. “The intrayolk sac injection of 0.1 cc of a suspension 
of 8. achottmiilleri into day-old Buff Orpington chicks induced a septicemic 
disease. Twenty 1-week-old Buff Orpington chicks exposed to 8. achott- 
mulleri in the drinking water for 1 day developed hemocytoblastosis; 1 chick 
developed anemia in 10 days; 4 died of septicemia in 4 days. The oral ex¬ 
posure of 20 3-week-old Buff Orpington chicks to 8. achottmiilleri in the drink¬ 
ing water for 2 days resulted in the development of fowl paralysis in 1 bird in 
22 days and anemia in another in 19 days; the remainder develoi)ed hemocyto¬ 
blastosis and recovered. The daily exposure of 20 11-week-old parasite-free 
Rhode Island Red chickens to 8. achottmiilleri in the drinking water for 30 days 
and of 20 birds of similar age and breed for 90 days resulted in the development 
of hemocytoblastosis, but none of the other pathologic manifestations. The 
repeated intravenous injection of suspensions of 8. achottmulleri into 95 parasite- 
free birds 8 to 16 weeks of age resulted in the development of one of the patho¬ 
logic manifestations in 37 birds; hemocytoblastosis alone with subsequent 
recovery occurred in the remaining 58 birds. 

“Eighty-four of 195 birds of three breeds affected with artificial or natural 
Eimeriat Aacaridia, or Taenia infestation developed one of the pathologic mani¬ 
festations following oral exposure to 8. achottmulleri. Fowl paralysis occurred 
In 34 birds, lymphomatosis in 26, myeloid leukemia in 13, erythroleucosis in 3, 
anemia, light and anemia, fowl paralysis and leukemia, and fowl paralysis and 
lymphomatosis each occurred in 2 birds. The incubation period for fowl paraly¬ 
sis was 16 to 60 days, lymphomatosis from 29 to 67 days, myeloid leukemia 
from 82 to 137 days, erythroleucosis from 70 to 101 days, anemia from 19 to 20 
days, and light and anemia from 17 to 22 days. 

“iSf. achottmulleri is a causal micro-organism for fowl paralysis, leukemia, and 
allied conditions in the chicken. Four human strains of 8. achottmulleri in¬ 
duced the various pathological manifestations but with less ability to do so 
than the two avian strains. The ability of 8. achottmiilleri to induce this group 
of diseases was not as great as in the instance of 8. aertryoke and 8. enteritidia 
under similar conditions.” 

A study of leukemia and allied diseases with particular reference to leu¬ 
kemia of chickens and its relation to tumors, E. L. Stubbs (Penn. TJtUv., 
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Vet Ext Quart No. 65 U9S7), pp. 5-7, flga. 8).—The finding in the course of a 
study of leukemia of chickens of an organism that could readily be transferred 
from fowl to fowl (E. S. R., 65, p. 881) led to work with a strain that has been 
carried in series for 6 yr., particularly as to the nature of Its etiology. *Tour 
young healthy chickens were injected with the blood from a leukemia chicken. 
Two of the four developed in addition to leukemia a tumor at the site of injec¬ 
tion. The point of Injection was in the wing vein, and the tumor appeared over 
this site. Transfers from a chicken with this tumor were made and have been 
continued in series. Some chickens show leukemia, some show tumor, others 
show a combination of leukemia and tumors .... After the Intravenous in¬ 
jection of blood procured from chickens known to have this type of tumor or 
with finely minced tumor extract in Ringer’s solution, Internal tumor forma¬ 
tion frequently follows, appearing as hematomalike formations, most commonly 
found in the liver, spleen, bone marrow, and gonads, and less frequently in the 
ovary, kidney, and heart. Fatal hemorrhages from the liver or spleen seem to 
be the most frequent cause of death.” 

A histopathological examination is reported upon, and the passages of this 
tumor and the results of successfve intramuscular injections are shown by 
accompanying figures. 

The etiology and histogenesis of leucosis and lymphomatosis of fowls, 
E. P. Johnson (Va. Acad. Sci. Proc., 1934t p. 63). —This is an abstract of a 
contribution on leucosis and lymphomatosis of fowls, earlier studies of which 
at the Virginia Experiment Station have been noted (E. S. R., 67, p. 747; 70, 
p. 101; 71, p. 704; 76, p. 107; 78, p. 109). 

Neoplastic diseases in poultry, C. Jackson (Jour. 8o. African Vet Med. 
Assoc., 7 (1936), No. 3, pp. 69-85). —In this review it is pointed out that while 
neoplasia of domesticated mammals cannot be regarded as of general economic 
importance, in domesticated birds the incidence is high and tumors and tumor¬ 
like diseases constitute so common a cause of mortality as to demand serious 
consideration from an economic standpoint. 

Appearance of pullorum infection in flocks previously negative, H. Van 
Roekel (New England Poultryman and Northeast. Breeder, 24 (1937), No. 2, p. 
31). —^This contribution from the Massachusetts Experiment Station deals with 
the reappearance of pullorum disease in flocks. 

Worm diseases of poultry in India and their control, G. D. Bhalebo (Agr. 
and Livestock in India, 6 (1936), No. 1, pp. 4^53). —A practical summary of 
knowledge of the worm parasites of poultry in India, including symptoms, treat¬ 
ment, and means of prevention. 

Studies on the biology and control of the large roundworm of fowls, 
Ascaridia galli (Schrank 1788) Freeborn 1923, I-VII, F. H. S. Roberts 
(Queensland Agr. Jour., 46 (1936), Nos. 1, pp. 38-50; 2, pp. 173-191, figs. 23; 
3, pp. 328-356, figs. 7; 4* PP- 468-479, fig. 1; 5, pp. 586-601; 6, pp. 729-746, figs. 
4; 47 (1937), No. 1, pp. 8-16).—In part 1 (pp. 88-50), following a brief intro¬ 
duction with references to the literature and a discussion of the prevalence and 
distribution and the economic importance of A. galU in Queensland, the author 
reports upon studies of the preparasitic phase (pp. 40-50). Part 2 deals with 
the parasitic phases in the life cycle of A. galli (pp. 173-191); part 8, the 
pathogenicity o^infestation with A. galli (pp. 328-856); part 4, the resistance 
of the chicken to infestation with A. galli (pp. 468-479); parts 5 and 6, the 
control of A. galli (pp. 686-601; 729-746); and part 7 with prophylaxis (pp. 
8-12^ 

A IM is given of 101 references to the literature (pp. 12-16). 
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The experimental infection of pigeons and poultry with Ascaridia and 
Heterakis, M. J. Milleb {Canad. Jour, Rea,, 15 (1587), No, 5, Sect, D, pp, 105-- 
110, figs, 2 ),—Investigations on the intertransmission of pigeon and fowl para¬ 
sites have shown that J7. gallinae and A. galli from the fowl are not transmis¬ 
sible to pigeons. Larval A, columhae, however, will develop in young chicks to 
a 9G~hr. stage, although they are not present 120 hr. after infection. 

Prevention and control of intestinal trichomoniasis in turkeys, W. R. 
Hinshaw (Nulaid News, 15 (1937), No, 1, pp, 9, 18). —In considering the trl- 
chomonad enteritis of turkeys in California, suggestions are given for its pre¬ 
vention and cure, based upon experience with the disease in that State since 
1933. 

Diseases of upland game birds, J. E. Shiixingkb and L. C. Morley (U, 8, 
Dept Agr,, Farmers' Bui, 1781 (1937), pp, II-\-3Jf, figs, 8), —^A practical account 
is given of the diseases and parasites of upland game birds, with a view to 
assisting organizations and individuals concerned with the management of 
such fowl. 


AGRICULTURAL ENGINEERING 

[Agricultural engineering investigations by the Illinois Station] (Illinois 
8ta, Rpt. 1936, pp. 110, 219-2^2, figs. 5), —^The progress results are briefly pre¬ 
sented of investigations by C. W. Crawford, E. T. Robbins, and W. M. Dawson 
on the mechanical measurement of the pulling ability of horses; on the use 
of electricity on farms, by E. W. Lehmann and A. L. Young; farm sewage dis¬ 
posal, by Lehmann and A. M. Bnswell; tractor fuels and use of high-compres* 
Sion tractor engines, both by R. I. Shawl; covering devices on plows, by Young, 
Shawl, and T. Cleaver; soil erosion control, by Lehmann and R. C. Hay; use 
of the small combine, by Young, Shawl, W. M. Hurst, W. R. Humphries, and 
Cleaver; development of machinery for artichoke culture, by Lehmann and 
Shawl; hay and grain drying, by Lehmann, R. H. Reed, W. L. Burlison, and 
G. H. Dungan; stationary spraying-plant design, by Lehmann, Reed, H. W. 
Anderson, and R. L. McMunn; development of apple-washing machinery, by 
Reed; and development of farm-waste gas plants, by Buswell, Lehmann, and 
E. B. DeTurk. 

[Agricultural engineering investigations by the Missouri Station], J. C. 
WooLEY, M. M. Jones, G. W. Giles, and P. Doll (Missouri Sta. Bui. 387 (1937), 
pp, 17, 18), —The progress results are briefly presented of investigations on the 
efficiency of tillage methods for growing corn and on the housing of laying 
bens. 

Ground water in Avra-Altar Valley, Arizona, D. A. Andrews (TJ, 8, Geol, 
Survey, Water-Supply Paper 796-E (1937), pp, 11+163-180, pis. 4, fig. 1 ).—^This 
report relates to the geography, geology, ground-water conditions, ground-water 
developments, and quality of ground water of an area in Pima County, south¬ 
eastern Arizona, of nearly 1,400 sq. miles. 

The demands for water in the area are almost wholly for domestic needs and 
stock, with only limited uses for irrigation. Water in moderate amounts is 
obtained from wells in the lower alluvial lands at depths of about 150 to 350 
ft A few wells on the higher alluvial slopes have been drilled to the water 
table at 650 to 800 ft. In some parts of the pediment zone small amounts- of 
water are obtained at depths of about 20 to 100 ft. in disintegrated rock. In 
most places the ground water is of good quality, but in a few places in the 
pediment zone where sandstone and shale of Cretaceous age are penetrated the 
water is hard and contains undesirable quantities of soluble salts. 



260 


BXPBBIMBNT STATION RECORD 


[Vol. 7d 


Effect of soil moisture characteristics on irrigation requirements, N. E. 
Edlefsbn {Agr, Engin,, 18 (19S7), No, 6, pp, 247-250j fig, 1 ),—survey by the 
California Bxpriment Station shows that the soils of the Paradise Irrigation 
District will hold only a very narrow range of moisture that is available to 
plants, although their field capacity is comparatively high. This makes irriga¬ 
tion more frequent than is necessary on most soils of similar texture, and the 
rate of use of water for a crop of given age may be expected to be higher. 
In the case of potatoes this condition is aggravated because the nature of the 
soU is such that the active roots seem to be confined to the surface foot. The 
survey shows that 18 in. of Irrigation water per season is necessary in this 
district to produce a crop of either apples or potatoes. 

The survey shows the influence of the root zone on water refiuirement of crops 
and the need for a knowledge of soil moisture characteristics in making an 
estimate of the irrigation requirements In a particular location. 

[Soil erosion investigations by the North Carolina Station], F. O. Bartel 
(North Carolina 8ta, Rpt, 19S4t pp, 15-26 ),—The progress results are briefly 
reported of soil erosion research at the station, with a summary of engineering 
experiments in soil erosion control. These relate to spacing for short graded 
terraces on steep slopes, spacing of graded terraces on moderate slopes, grades 
for short terraces, effect of spacing upon long variable graded terraces, grades 
for long terraces, length of terraces with uniform grades, spacing for short level 
terraces on steep land, possibility of retaining all of the rainfall on terraced 
land, benefits derived from terracing, cost of terrace construction, design of farm 
machinery for operation on terraced land, use of check dams, run-off losses from 
terraced and unterraced watersheds, and erosion control in terrace outlets. 

The permeability of woods to liquids and factors affecting the rate of 
flow, H. D. Erickson, H. Schmitz, and R. A. Gortner {Minnesota 8ta, Tech, 
Bui, 122 (1937) t pp, 4^1 —Studies are reported on the longitudinal per¬ 

meability of a number of species of wood which has been determined on both 
the heartwood and sapwood in the seasoned and unseasoned conditions. The 
effect on permeability of duration of continuous flow, seasoning, and various 
liquids was also studied, and the comparative permeability of heartwood, sap- 
wood, sprlngwood, and summerwood was found for several species. 

In general, the rate of flow of liquid through wood decreased with continued 
flow and approached equilibrium after about 3 hr., depending upon the kind of 
wood. The decrease in flow with time was generally considerably greater with 
water than with zinc chloride solution or commercial benzene. 

The ratio of the sapwood to heartwood permeability varied for each of the 
three species tested. The ratios for a given species differed, usually depending 
on the liquid used and to some extent <m the seasoning treatment. On the 
basis of increasing ratio of sapwood to heartwood permeability, the order was 
paper birch, western hemlock, and coast Douglas fir. The comparative per¬ 
meability of sapwood to heartwood is probably very different for the various 
species. 

The change in the permeability of sapwoods caused by seasoning varied with 
the kind of wood. With a few exceptions, no great change occurred with sea¬ 
soning. Seasoned heartwoods were generally about as permeable as the un¬ 
seasoned. Eithfer pit aspiration does not occur as extensively and Intensively 
as reported in the literature or else it does not greatly influence longitudinal 
permeability. 

The kind of liquid used very definitely affected the equilibrium rate of flow 
in practically all of the woods. The order of increased flow was water < zinc 
chloride solution < benzene. The initial rates of flow of the liquids also 
differed under certain conditions and with various woods. 
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The character of a liquid may so affect the permeability that the viscosity 
factor may be completely obscured. There is evidence that electroklnetic effects 
and polarity of the liquid affect the flow of liquids through wood. Successive 
changes of water and zinc chloride solutions forced through one kind of wood 
were accompanied by definite differences in the trend of the rate of fiow. Ap¬ 
parently the pore size of the wood membrane was not permanently affected by 
the salt. 

Woods differ in their permeability to a given liquid both in the magnitude 
of flow and in the extent of the decrease in the rate of flow with time. Spring- 
wood was considerably more permeable longitudinally to water than the sum- 
merwood in the seasoned and unseasoned sapwoods of two southern pines. 
Under the conditions of the experiment, resin ducts apparently did not assist 
the flow of water through the sections. 

The unseasoned sapwoods of the species studied have a limited range of per¬ 
meability. The majority fall within a spread of about 100 percent. The un¬ 
seasoned heartwoods exhibited a wider range of permeability and less uni¬ 
formity, as a group and Individually, than did the sapwoods. 

The orders of arrangement of the woods based on final rates of flow are given. 
With unseasoned sapwoods the orders are about the same for both water and 
zinc chloride solution. The orders of arrangement of seasoned sapwoods are 
shifted somewhat from that of the unseasoned sapwoods, but are not greatly 
different for the three liquids. The orders of arrangement of the heartwoods 
are essentially alike for the three liquids used and for the seasoned and un¬ 
seasoned sections. 

A list of 34 references to literature bearing on the subject is included. 

Public Roads, [October 1937] (Z7. 8, Dept, Agr.^ Public Roads, 18 (1937), 
No. 8, pp. [2]+149-168+[2], figs, H), —This number of this periodical contains 
the current status of various highway projects receiving Federal funds as of 
September 30, 1937, and an article entitled Distribution of Wheel Loads and 
Design of Reinforced Concrete Bridge Floor Slabs, by H. R. Erps, A. L. Googins, 
and J. L. Parker (pp. 149-167). 

A study of the operation of tractors and implements under farm con¬ 
ditions, H. E. Mukdock {Montana Sta. Bui. 344 {1937), pp. 102, figs. 92). —The 
results of studies over the past 7 yr. relating to the mechanical factors involved 
in the operation of tractors and implements are summarized. The results show 
that under Montana conditions implements should be operated as deep as is 
necessary to do a good job of weed killing but no deeper. Tractors operate 
most efliciently near their rated capacity. For economy, therefore, they should 
always be loaded up to nearly a full load. Light draft implements should be 
hitched in gangs of two or more to make an economical load for the tractor. 
By matching the load to the tractor the best speed for the operation may be 
used. If the draft is too light, a speed too high for the implements may be 
necessary to get efladent use of the power, whereas, if the draft is too great 
it may cause excessive slip with too slow speed. It is important that the proper 
carburetor adjustment be maintained. Excessive use of fuel may result from 
improper setting of the valves that regulate the ratio of fuel to air. 

Results of field studies of small combines, W. M. Hubst and W. R. Hum¬ 
phries {Agr. Engin., 18 {1937), No. 6, pp. 265-267, figs. 3). —Field studies con¬ 
ducted by the U. S. D. A. Bureau of Agricultural Engineering are briefly 
reported. 

In harvesting wheat and oats, threshing losses—grain thrown out with the 
straw and chaff—were somewhat lower for the 5- and 8-ft. combines than for 
those of 8-ft and larger sizes. Cutter bar losses, on the other hand, were 
slightly higher for the small machine, with very little difference in total losses 
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for the two size groups. Available Information shows no significant difference 
in the quality of small grain harvested with the small and larger sizes. 

In harvesting soybeans the 5- and 6-ft. combines also gave slightly lower 
threshing losses but somewhat higher cutter bar losses than the 8-ft. and 
larger sizes. In 1935 in Illinois, the total loss was less for the small machine 
but the reverse was true in 1936. In the South, with a limited number of 
tests, the quality of the beans obtained (U. S. grade) with 5- and 6-ft. combines 
was slightly higher than with larger machines. In Illinois the reverse was true, 
due doubtless to difference in machine adjustments for the two areas. The 
quality of beans obtained with a combine, especially with reference to splits, 
depends to a large extent upon cylinder speed and concave adjustment. Ample 
evidence is available to indicate that with proper adjustments a No. 1 or No. 2 
grade of beans can be obtained with any size combine in good mechanical condi¬ 
tion, provided the beans are not damaged prior to harvest. 

The threshing unit in all sizes of combines tested appeared more effective in 
wheat and oats than the separator, as much more threshed grain was thrown 
over with the straw and chaff than unthreshed heads. 

Small power take-off combines mounted on rubber tires are usually pulled 
at a speed of from 0.5 to 1.0 m. p. h. faster than machines equipped with an 
auxiliary engine and steel tires. Under favorable crop and field conditions the 
6- and 6-ft. machines will usually give satisfactory results when pulled at 
5 m. p. h., which is approximately twice as fast as the average speed of other 
sizes. 

A device to assist In mowing kudzn, E. G. Dtsekeb (Alabama Sta, Leaflet 
16 (1987), pp. i, figs, 5).—An attachment to a standard mower is described and 
illustrated, the purpose of which is to assist in cutting the long, tough vines of 
the kudzu plant. 

Drying seed com with electricity, P. W. Duffee (Agr, Engin,, 18 (1937), 
No, PP- 149-151, figs, 5 ),—^A description is given of equipment developed at 
the Wisconsin Experiment Station for the drying of seed corn, using electricity 
as the source of power. The method involved in this equipment is Intended 
for use by those who make a business of producing seed corn. The usual plan 
is to install rows of bins on each side of a central air duct, which is divided 
horizontally through the middle, giving an upper duct and a lower duct. The 
bins, which are usually 10 ft. deep, have slatted floors approximately 1 ft above 
the tight floor. The corn is filled in on top of the slatted fioor from 7 to 8 ft. 
deep. Suitable air ports serve to connect the space underneath the slatted floor 
with the lower air duct and the free space above the corn with the upper air 
duct. Every 12-hr. iieriod the flow of air through the corn is reversed by means 
of a simple valve between the fan and the air ducts. This reversal of the air 
flow is quite important in securing uniform drying. 

A flow of 60 cu. ft. per minute of air for each square foot of bin area is spec¬ 
ified at a static pressure of 1 in. of water if the corn is 7 ft deep in the bin, 
and 1% in. of static pressure if the corn is 8 ft. deep, the static pressure meas¬ 
ured a few feet from the discharge of the fan. This quantity of air gives a 
velocity sufficient to produce strong circulation around all of the ears and ap¬ 
parently in between the kernels as drying progresses, and sufficient to remove 
moisture films from the kernels so as to produce rapid drying. Any very ap¬ 
preciable reduction in the volume of air will result in considerable reduction 
in the rate of drying. The air entering the air duct of the drier should not 
exceed a temperature of 112® F. 

the total operating cost has been found to vary from 5 to 15 ct. per bushel, 
exclusive of overhead, for which with an original investment of from 50 ct to $1 
per bushel of capacity it seems fair to charge about 5 to 10 ct. per bushel. 
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Chopped hay storage in ventilated containers, S. A. Witzkl {Agr. Engin,, 
18 (1937)f No. 6, pp. 251, 252). —^This brief report of studies in progress at the 
Wisconsin Experiment Station indicates on the basis of the data secured to 
date that the major factor determining the temperature and keeping qualities 
of hay stored in ventilated bins is the density or length of cut. The longer cut 
keeps better and does not heat as much as shorter cuts. Width of the storage 
unit is not a very important factor. The differences in the keeping qualities 
and temperatures between a 3- and a 9-ft. box are not extremely marked, al¬ 
though definitely measureable, but will probably be a controlling factor, along 
with density, in the elimination of danger of spontaneous combustion in the 
storing of hay that is too damp. 

The nature of the ventilation wall is apparently not extremely important In 
a few comparisons of tight walls, slatted walls with al)out 30 percent of the 
surface open, and walls lined with netting with fully 90 percent of the surface 
is exposed to the ventilating fines, no appreciable difference was noted between 
the slatted walls and the netting walls. If the hay is of rather high moisture 
content, say 30 percent, and a tight wall is used, when the hay heats, causing 
moisture to be liberated at a rather high temperature, the moisture moves to the 
outside of the hay mass, comes in contact with the tight wall, which of course 
Is cooler, and condenses there. The moisture content of the hay next to the 
wall is thereby increased, and mold, or even rotting, will occur. The wall 
design should be such as to permit dissipation of this moisture. It also seems 
likely that a type of wall should be used that will keep down condensation as 
much as possible. 

AGRICULTURAL ECONOMICS 

[Papers presented at the twenty-seventh annual meeting of the American 
Farm Economic Association] (Jour. Farm Econ., 19 (1937), Nos. 1, pp. 400, figs. 
5; 2, pp. 401-635, figs. 7). —Included are the following papers with discussions 
thereon, abstracts, etc., presented at the annual meetijig held at Chicago, Ill., 
December 28-30, 1936: 

No. 1. —^Agricultural Conservation—an Aspect of Land Utilization, by M. L. 
Wilson (pp. 3-12); Economic Implications of the Agricultural Conservation 
Program, by F. F. Elliott (pp, 13-27) ; An Appraisal of Aspects of the Transi¬ 
tion Program for Agriculture, by M. R. Benedict (pp. 28-40), with discus¬ 
sions by W. C. Lowdermilk (pp. 40-^5) and J. A. Hopkins (pp. 45-47) ; The 
Federal Land Banks and Agricultural Stability, by J. K. Galbraith (pp. 48-68), 
with discussion by F. F. Hill (pp. 58-65) ; Farm Mortgage Investments of 
Insurance Companies, by S. F. Westbrook (pp. 66-80) ; Important Issues in 
Future Farm Credit Administration Policy, by W. I. Myers (pp. 81-92), with 
discussion by N. A. Olsen (pp. 92-95) ; The Broadening Field of Agricultural 
Economics, by M. Ezekiel (pp. 96-101) ; Land Tenure Research in a National 
Land Policy, by J. G. Maddox (pp. 102-111); Tenure Problems and Research 
Needs in the Middle West, by R. Schlckele (pp. 112-127) ; Tenure Problems 
and Research Needs in the South, by C. A. WUey (pp. 128-139), with discus¬ 
sions by L. Nelson (pp. 139-141), O. G. Lloyd (pp. 142, 143), and T. L. Smith 
(pp. 143-147); Observations on Land Value Trends, by B. R. Stauber (pp. 148- 
160); Appraisal Theory and Practice, by D. H. Doane (pp. 161-168), with dis¬ 
cussions by C. H. Hammar (pp. 168-171) and G. S. Wehrwein (pp. 171, 172) ; 
Land Valuation in Germany, by K. Brandt (pp. 173-187), with discussion by 
C. L. Stewart (pp. 187-189); An Appraisal of Resettlement, by G. S. Wehrwein 
(pp. 190-202), with discussion by C. H. Hammar (pp. 202-205); Experience, of 
Resettlement Administration Program In Lake States, by R. I. Nowell (pp. 206- 
220), with discussion by W. D. Nicholls (pp. 220-228); Interregional Oompeti- 
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tion and Comparative Advantage in Agriculture, by S. E. Johnson (pp. 224- 
238), with discussion by W. 0. Waite (pp. 238-240) ; Is It Practical to Plan 
Farm Operations on Agricultural Forecasts? by M. L. Mosher (pp. 241-251), 
with discussion by W. B. Grimes (pp. 251, 252); Canadian Agricultural Policy— 
Some Selected Lessons, by H. C. Grant (pp. 263^283); British Agricultural 
Policy—Some Selected Lessons, by L. A. Wheeler (pp. 264-271), with discus- 
Sion by H. G. L. Strange (pp. 271-279) ; Soviet Agricultural Policy—Some 
Selected Lessons, by L. Volin (pp. 280-286) ; German Agricultural Policy— 
Some Selected Lessons, by K. Brandt (pp. 287-290) ; Past and Present Theory 
Regarding Futures Trading, by G. W. Holffman (pp. 300-309), with discussion 
by H. Working (pp. 309-312); Objectives of Federal Regulations of the Com¬ 
modity Exchanges, by J. M. Mehl (pp. 313-318), with discussion by L. S. 
Tenney (pp. 318-320) ; Essentials of an Effective Futures Market, by A. F. 
Lindley (pp. 321-330), with discussion by H. S. Irwin (pp. 331-333); New 
Developments in Agricultural Economics Extension Work, by H. M. Dixon 
(pp. 334-344), with discussion by L. G. Allbaugh (pp. 344-346) ; and Use and 
Possibilities of the County Agricultural Planning Project in Ohio in Develop¬ 
ing Programs and Policies, by G. W. Miller (pp. 347-356), with discussion by 
R. M. Turner (pp. 366, 357). 

The reports of officers and committees of the association and notes on Migra¬ 
tion of Population and the Flow of Farm Wealth, by F. R. Yoder (pp. 358, 
360), and The Response of Kansas Farmers to the Wheat Adjustment Program, 
by M. L. Robinson (pp. 359-362), are also included. 

Vo. 2.—The Appraisal of Farm Lands, by P. L. Gaddis (pp. 401-415) ; Using 
Economic Information in Building an Annual Farm Program, by C. E. Brehm 
(pp. 416-422), with discussion by F. A. Harper (pp. 422M24) ; Operating Pro¬ 
cedure and Problems Under Section 32 [of Amendments Approved August 24, 
1935, to the Agricultural Adjustment Act], by J. W. Tapp and F. R. Wilcox 
(pp. 425-440) ; Commodity Surplus Diversion and Agricultural Adjustment, 
by B. H. Hibbard (pp. 441-451), with discussion by E. A. Duddy (pp. 451- 
453); Selection of Areas for Sample Agricultural Enumerations.—I, How the 
Statistics Most Needed Could be Secured, by J. B. Shepard, and II, Tests of 
Various Sampling Methods, by H. H. Schutz (pp. 454-467), with discussion by 
Z. R. Pettet (pp. 467-469) ; What Type of Farm Management, Individual, 
Professional, or Institutional? by D. W. Trick (pp. 470-478) ; and 3 papers 
noted on page 267. Abstracts of papers included are (1) by J. B. Davidson of 
papers by E. L. Langsford on Mule v. Tractor Power on Plantations (pp. 476- 
483), by W. M. Hurst on New Types of Farm Equipment and Economic Impli¬ 
cations (pp. 483-487), and by J. A. Hodges on The Power Problem in Relation 
to the Farm Business (pp. 487-492), with discussion by L. J. Fletcher (pp. 492, 
493); (2) by L. Spencer of papers by C. G. McBride on Possibilities and Limi¬ 
tations of Public Control in Milk Marketing (pp. 494-496), by J. M. Tinley 
on Plant Operating Efficiency in tlje Market Milk Industry (pp. 496-600), by 
T. K. Cowden on The Supply and Utilization of Milk in Pennsylvania (pp. 601- 
505), and by W. P. Mortenson on Competitive Market Forces and Their Effect 
Upon Fluid Milk Consumption (pp. 505-607); (3) by G. W. Forster of papers 
by J. S. Hathcock on The Past, Present, and Future of Cooperative Cotton 
Marketing (pp. 520-634), and by J. G. Knapp on The Future of Cooperative 
Purchasing of Farm Supplies in the South (pp. 634-539); (4) by W. G. Murray 
of papers by L. J. Norton, E. C. Johnson, and C. R. Arnold on Production Credit 
(pp. 540-552) ; (5) by H. M. Haag of papers by R. R. Renne on Research in 
Measuring the Efficiency of Local Governments (pp. 553-557), and by D. Jack- 
son on The Farm Real Estate Tax Series of the Bureau of Agricultural Eco¬ 
nomics (pp. 557-568), with discussions by W. L. Bradshaw and H. E. Moore 
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(pp. 568-571); (6) by J. A. Becker of papers by R. L. GlUett on Problems and 
Progress In Dairy Statistics (pp. 672-678), and by S. A. Jones on Statistics 
of Poultry and Egg Production (pp. 678-685), with discussion by S. W. Russell 
(pp. 585-687) ; and (7) by G. E. Young of papers by C. C. Taylor on The Social 
Aspects of Land Adjustment Problems (pp. 588-594), and by E. H. Wiecklng 
on Application of Research to Action Programs (pp. 594-602), with discussions 
by J. B. Kohlmeyer, C. A. Wiley, L. H. Hauter, G. Wehrwein, C. E. Lively, 

G. F. Warren, and R. E. Willard (pp. 602-604). 

A summarization, by A. F. Vass and O. V. Wells, of the round table discus¬ 
sion on The Influence of the Soil Conservation Program on Regional Livestock 
Adjustments (pp. 508-519) is also included. 

Proceedings of the Fourth International Conference of Agricultural 
Economists, held at St. Andrews, Scotland, 30 August to 6 September, 
1036 {London: Oxford Univ. Press, 1937, pp, XIV-\^528, [pis. 2], figs. [3 ^]).— 
Included are the following iJapers (with discussions) : The Relations of Agri¬ 
culture to Industry and the Community, by W. R. Scott (pp. 24-32) ; The Rela¬ 
tions of Land Tenure to the Economic and Social Development of Agriculture, 
by M. Sering (pp. 73-86) and A. W. Ashby (pp. 87-103) ; The Pro\islon of 
Agricultural Credit—Farm Credit in the United States, by F. F. Hill (pp. 127- 
143), A Sound Basis for Farm Mortgage Credit, by E. H. Thomson (pp. 144- 
168), Experience of Debt Adjustment in Czechoslovakia, by E. Patka (pp. 
169-163), and Some Problems of the Production Credit System, by A. L. Deer- 
ing (pp. 104-171) ; Commercial Policy and the Outlook for International Trade 
in Agricultural Products, by A. Cairns (pp. 176-183) ; Farm Organization With 
Special Reference to the Needs of Technical, Industrial, and Economic Develop¬ 
ment of Agriculture, by A. Bridges (pp. 204-215), H. Zorner (pp. 216-226), and 

H. R, Tolley (pp. 227-239) ; Problems of Milk Marketing Regulation, by W. H. 
Bronson (pp. 297-307) ; The Agricultural Situation in Belgium, by G. Baptist 
(pp. 322-327) ; Compulsory Syndicates for Regulating Agricultural Prices, by 
C. von Dietze (pp. 328-341) ; How the Natural Products Marketing Act Oper¬ 
ates in British Columbia, by F. M. Clement (pp. 342-355) ; Government Regula¬ 
tion of Public Utilities in the United States, by M. C. Burritt (pp. 356-366) ; 
Relation of Changes in Meat Production and Consumption to Changes in Farm 
Income From Live Stock in the United States, by P. Richards (pp. 367-373) ; 
The Work of the Agricultural Service of the International Labour Office, by 
F. von Billow (pp. 374-380) ; Part-Time Holdings for Urban Workers, by 
H. Krause (pp. 381-390) and K. Hood (pp. 391-398) ; Problems of Consumption 
of Agricultural Products, by E. P. Cathcart (pp. 412-421) and R. B. Forrester 
(pp. 422-429) ; The Evolution of the American Family Farm, by A. Boss (pp. 
484-491) ; and Changes in Chinese Currency and Their Effect Upon Commodity 
Prices, by A. B. Lewis (pp. 499-606). 

A list of the persons attending this conference, a brief history and the con¬ 
stitution of the conference, and a list of its members are also included. 

[Investigations in agricultural economics and farm management by the 
Illinois Station, 1935-36] {Illinois 8ta. Rpt, 1936, pp, 7-9, 172--218, figs, 6).— 
Results of Investigations not previously noted are reported as follows: (1) 
Table, by H. W. Mumford and J. D. Bilsborrow, showing by the type-of-farming 
areas of the State, as compared with 1929, the use of lands in 1934, the intended 
use in 1936, and the intended use in 1936 with farm practices adjusted to 
maintain soil fertility and to control erosion; (2) tables, by H. C. M. Case 
and M. L. Mosher, comparing the 10-yr. average capital investments, receipts 
and net increases, expenses and net decreases, returns, etc., on all and on the 
19 most profitable and 19 least profitable of 57 farms enrolled in the farm 
bureau farm management service in Livingston, McLean, Tazewell, and Wood- 
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ford Counties, and the cash receipts, cash expenses, and other factors for all 
farms included in the service by the years 1926--35; (3) table, by P. B. Johnston, 
J. B. Cunningham, Case, and B. L. Sauer, showing by counties and groups of 
counties a summary of business records obtained from 1,639 farms In 1936; 
(4) some findings, by E. J. Working, as to the sources of the United States 
supply of soybeans, 1912-36, the factory consumption of soybean oil in the 
United States for major purposes, 1929-36, the factors influencing the demand 
for and prices of soybeans, etc.; (6) findings as to reasons for the expansion 
of soybean acreage in Illinois, by R. C. Ross; (6) tables, by Case, R. H. Wilcox 
and E. B. Colegrove, showing the growing and harvesting costs, taxes, interest 
on land, and yields per acre, 1933-34, of important crops in east-central Illinois, 
and the average and extreme variations in the man labor, horse work, seed, 
machinery investment, and pounds of twine used per acre in 1933 on 33 Cham¬ 
paign and Platt County farms; (7) table, by Ross, showing the total acreages 
cut, proportions of home and custom cutting, and the average harvesting costs 
per acre of wheat, oats, and soybeans for 83 combines in 1935; (8) some find- ^ 
ings, by R. R. Hudelson, as to percentages of lands in different crops in different 
townships in the same county; (9) suggestions for desirable adjustment in land 
use—crop and livestock production—^based on a study by Mumford and Case 
in cooperation with C. L. Holmes and F. F. Elliott, of the Bureau of Agricul¬ 
tural Economics, U. S. D. A.; (10) findings, by Johnston and J. E. Wills, as to 
the average (1930-34) combined man labor, horse, and machinery costs per 
crop acre on 6,390 central Illinois farms with different types of power; (11) 
findings, by Case and J. Ackerman, as to earnings on Investment on farms 
operated under different types of tenure; (12) findings, by C. L. Stewart, as 
to the trends, 1000-1935, of number of farms, acreage and value of Illinois 
farms operated by managers, owners, part-owners, and tenants, and the relation 
between valuation of lands and percentage of tenancy; (13) table, by Wilcox 
and L. E. Card, comparing the average costs of producing eggs and pullets in 
36 farm flocks in 1935 with the costs found in a study in the years 1932, 1933, 
and 1934; (14) findings, by R. C. Ashby and Card, as to the effects of method 
of shipment and initial quality of eggs on the quality of shipments on their 
arrival in New York City; (15) findings, by Johnston and V. W. Kelley, as 
to the factors affecting orchard profits on 41 farms studied in 1935; and (16) 
findings, by J. W. Lloyd, as to possible methods of reducing packing shed costs 
for apples, peaches, and pears. 

[Investigations in agricultural economics by the Missouri Station, 1035- 
86] {Missouri Sta. Bui. S87 (1937), pp. fig. i).—Included are (1) a table 

by O. R. Johnson showing the changes from 1931 to 1933 in Atchison County 
and from 1929 to 1933 in Nodaway and Linn Counties of approximately 90 
factors entering into the analysis of the farm business, grouped under the 
headings size factors, production factors, use of labor and equipment, invest¬ 
ment factors, and earnings of capital and wages of labor; (2) some general 
findings as to the problem areas in Missouri as shown by a study of adjust¬ 
ments in farming by regions and type-of-farming areas from the standpoint of 
agricultural adjustment and planning, Including soil conservation, by Johnson 
and G. T. ^arton; (3) a table by B. H. Frame based on 384 records showing 
the average quantities, prices, and values of different home-produced com¬ 
modities used in farm homes of the State; and (4) tables by Frame showing 
the time required for mowing hay, raking hay, plowing land, and cutting small 
grain, using various power units. 

The world agricultural situation in 1085-80 {Roma: Internatl. Inst. Aj/r., 
1987f pp. y///-f-S52H-[i]).—^This commentary on the International Yearbook 
of i^cultural Statistics for 1935-36 and 1936-37, noted on page 271, is the 
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seventh volume in the series previously noted (B. S. B., 76, p. 706). In part 1, 
world agriculture, “the principal factors of the present recovery in world agri¬ 
culture are analyzed, and the nature of the revival, as well as the problems to 
which it gives rise, are discussed. ... A si)eclal chapter deals with the markets 
and prices of the principal agricultural products.” The information is brought 
up to the beginning of 1037. In part 2, agricultural policy and conditions in 
the different countries, information relating to government measures of farm 
relief and the economic conditions of agriculture is brought together for each 
country. 

American agricultural conditions and remedies {New York: Natl. Indus. 
Conf. Bd., Inc., pp. VI+57, [figs. 2}). —This preliminary general review 

of the findings in the study begun in 1935 is divided into four sections—the 
American agricultural picture today, the measurement of agricultural condi¬ 
tions, past attempts to help agriculture, and positive programs for agricultural 
improvement. 

“Study shows that there is no disparity between real farm and city income 
sufficiently large and general to support the doctrine that forced redistribu¬ 
tion of money incomes would provide a lasting solution of farm problems. Like¬ 
wise, analysis of experiments made in this and other countries shows that con¬ 
certed limitation of production beyond the natural adjustments made by the 
millions of farmers gives no permanent help. . . . The bulk of our farmers 
may improve their economic position and benefit the Nation socially by pro¬ 
ducing a larger share of their requirements on their own farms. . . . Farmers 
also have many sources of income outside the scale of products, and these may 
be further enlarged with the cooperation of business and industry. New uses 
and expanded old uses are being developed for farm products. By abolishing 
malnutrition in the cities and on the farms, and stimulating the demand for 
an improved dietary, demands for food will be expanded. Farm costs may be 
reduced by better farming. The farmer can also be assured of a larger share 
of the domestic market by more effective tariff policies. Since farm income and 
factory wages move up and down together, the greatest chance to improve farm 
prosperity is to improve general business activity and increase the general 
national productivity.” 

Historical aspects of agricultural adjustment {Agr. Hist., 11 {19S1), No. 3, 
pp. 221-251, figs. 4; also i/n Jour. Farm Econ., 19 (1937), No. 2, pp. 605-635 ).— 
Included are the following papers: The Historical Approach to the Economic 
Problems of Agriculture, by H. C. Taylor (pp. 221-223) ; A Century of Adjust¬ 
ments in a New Hampshire Back Area, by H. C. Woodworth (pp. 223-237) ; 
and The Depression of 1873-79, by O. V. Wells (pp. 237-249), with discussion 
by O. O. Stine (pp. 249-261). 

Foreign Agriculture, [October 1937] (U. 8. Dept. Agr., Bur. Agr. Econ., 
Foreign Agr., 1 {1937), No. 10, pp. 469-528, figs. 7).—Included are an article 
on World Agriculture—Conditions and Trends (pp. 471-502), which is part of 
chapter 1, part 1, of The World Agricultural Situation in 1935-36 noted on page 
266; an article on The Hog Industry in Yugoslavia, by H. E. Reed (pp. 503-524); 
and notes on recent developments in foreign agricultural policy, as follows: 
Agrarian policy developments in Argentina, Canary Islands adjust tomato out¬ 
put to export demand, operation of the Hungarian land settlement law, and 
Latvia to encourage increased agricultural output. 

The land and the unemployed industrial worker in Great Britain, P. La- 
MAETiNH Yates {Intematl. Labor Off., Oendve, Intematl. Labor Rev., 34 {1936), 
No, 3, pp, 339-360), —The various types of land settlement that have been use<^ 
their advantages and disadvantages, and the factors tending to success or failure 
are discussed. Results on similar holdings in other countries are also described. 
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Tenure of new agricultural holdings in several European countries, E. 
Kraemsb (17. 8. Dept Agr,, Farm Security Admin, and Bur. Agr. Econ., Social 
Res. Rpt, 2 (19S7), pp. —^This report deals with certain aspects of land 

tenure In England, Wales, Scotland, Germany, Denmark, Norway, and Sweden. 

What is an equitable farm lease? A preliminary report, C. E. Allsed 
and E. E. Bbineb {Tennessee Sta., Agr. Econ. and Rural Sociol. Dept. Monog. 
52 {1937), pp. figs. 6 ).—“This is a preliminary study of the con¬ 

tractual relation of landlord and tenant, based on actual contracts between land¬ 
lords and tenants, with various types of rental arrangements.” The farms 
studied were located in the northern part of the east-central part of the State. 
A method for comparing contributions and receipts of landlord and tenant and 
how certain items—valuation of property, interest, depreciation, repairs, insur¬ 
ance, tax, feed bought, wages for labor, team labor, value for management, risk, 
etc.—should be valued are discussed. An analysis is made of the contributions 
and receipts of the landlord and tenant on a farm under a cropper contract, one 
under a two-thirds crop-share contract, and one under a half crop-share contract. 

Human and physical resources of Tennessee.—X, Agriculture, C. E. Aix- 
BED, S. W. Atkins, and W. E. Hendbix {Tenn. Agr. Col., Agr. Econ. and Rural 
Sociol. Dept. Monog. 55 {1957), pp. [l)+V-\-150-166, figs. 11 ).—Included are 
data as to the number and size of farms, farm population, income, and wealth, 
and production of different crops and kinds of livestock. 

Human and physical resources of Tennessee.—VII, Land utilization. 
Vin, Land drainage, C. B. Allbed, S. W. Atkins, and W. E. Hendbix {Tenn. 
Agr. Col., Agr. Econ. and Rural Sociol. Dept. Monog. 48 {1957), pp. [i]-{-y-}-84- 
101, figs. 7 ).—In the section on land utilization, tables, charts, and maps are 
included and discussed, showing the present land use in Tennessee, by regions, 
and the changes that have taken place in the acreage in total farm area, im¬ 
proved farm lands, and crop lands harvested. In the section on drainage, data 
are discussed regarding distribution and development of, condition of land in, and 
delinquency of drainage districts in the payment of interest and bonds and the 
acreages of land provided with drainage. 

Studiles of the range sheep business In Nevada: Physical factors, re¬ 
ceipts, costs, and earning power balance, C. E. Fleming and C. A. Bbennen 
{Nevada Sta. Bui. 145 {1957), pp. 15, figs. -}).—Tlie findings as to receipts, costs, 
and earning power of sheep outfits, studied from 1933 to 1936, inclusive, are 
presented. The number of outfits studied increased gradually from 11 running 
51,257 sheep in 1933 to 20 running 92,726 sheep in 1936. Tables are included 
and discussed showing for each year (1) the weather conditions and data as 
to average death losses, lamb crop, weight of lambs, pounds produced and sold 
per sheep unit, and wool sold i)er unit; and (2) by items per sheep unit the 
receipts, carrying cost, herd charges, and earning power balance, and the 
inventory value per head of mature sheep. Due to weather and economic 
conditions during the period studied, no averages for the 4 yr. are Included. 

The total receipts per sheep unit were |3.15 in 1933, $3.26 in 1934, $4.17 in 
1935, and $5.10 in 1936. The total costs, excluding all interest charges, were 
$3.91, $4.26, $3.57, and $3.84, and the earning power balances per sheep unit 
—76 ct., —$1, +60 ct„ and +$1.26 in the respective years. 

Economic survey of the live-poultry industry in New York City, G. W. 
Spbagub, a. Stubges, and J. H. Radabaugh (17. S. Dept. Agr., Misc. PuO. 285 
{1957), pp. 116, figs. 4S )>—^Thls survey was made in cooperation with the Agri¬ 
cultural Adjustment Administration and the New York Live Poultry Industry 
Code Authority. It was begun because of the code supervisor’s powers and 
($hty to study problems of the inspection, cost of handling, and method of 
arriving at the dally market price of poultry, and to make recommendations 
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to the Secretary of Agriculture, and to cooperate with the Bureau of Agricul¬ 
tural Economics in the preparation of uniform grades, standards, and termi¬ 
nology for the various products of the industry. Studies of the consumption 
of poultry and the agencies involved in live-poultry marketing were also in¬ 
cluded. Most of the data were collected before January 1, 1936, and did not 
include changes in the poultry Industry resulting from the amendment of the 
Packers and Stockyards Act, 1921, relating to live-poultry dealers and handlers, 
which became effective in New York on November 25, 1935. The data are 
analyzed and discussed under the following heads: Marketing organization 
of the poultry industry; poultry trends in volume and value at New York 
City; physical organization of the live-poultry market in New York City; 
live-poultry dealers in New York City; wholesale dealer organization; influence 
of Jewish customs on the live-poultry industry; prices, grades, and Inspection; 
consumption of poultry in New York City; and costs and margins in poultry 
marketing. 

Farmers grain elevators: Factors influencing their successful operation, 
L. J. Norton {Illinois Sta. Cire. 476 {1937), pp. 18, figs. 3). —This circular, deal¬ 
ing with the factors influencing the successful operation of farmers’ grain 
elevators, is based chiefly on data for the year ended June 30, 1936, for S8 
farmers* elevators. Rates earned, effects of volume of business on earnings 
and of volume of grain and proportion of merchandise sales of total business 
on expense per dollar of sales, gross margins earned on grain, earnings from 
merchandise, and net worth of companies are discussed. A set of questions 
designed to assist in the analysis of an individual company is included. Some 
of the findings were as follows: ‘With profit margins and expenses as they 
were in 1935, a company would have to handle around 300,000 bu. of grain 
or supplement the grain business with an equivalent volume of merchandise 
business in order to earn ordinary rates of return on the capital required in 
the business. . . . Expenses of operation decline as the volume of grain 
handled increases. . . . The margins taken on merchandise average about 
three times as large as those taken on grain, when measured by percentage 
of sale value. This higher margin approximately measures differences in 
costs of handling merchandise and grain. Margins taken on merchandise 
decrease as the volume of grain handled increases and as the relative im¬ 
portance of merchandise in the business decreases. The gross margin earned 
on grain is not closely correlated with the volume of grain handled, except 
for corn, where the margin declines wdth volume. The variation from year 
to year in margin per bushel of grain is closely related to the trend in the 
price of grain during the year. . . . Differences in margins earned on 
grain, more than any other factor, explain the diffefencos in the earnings of 
the companies handling adequate volumes of business. The rate at which 
merchandise is turned over Influences the capital requirements of a mer¬ 
chandise business. Companies handling relatively little merchandise have 
more rapid turnovers than those for which merchandise sales are more im¬ 
portant. Receivables materially increase capital requirements. As an average 
for the companies studied, receivables represented nearly 40 percent of the 
current assets.” 

Marketing strawberries cooperatively in Tennessee, C. E. Allred, S. W. 
Atkins, B. H. Luebke, E. J. Hopkins, and S. R. Neskaug {Tennessee Sta., Agr. 
Econ. and Rural Social. Dept. Monog. 43 {1937), pp. figs. 8).—Data 

were collected by field trips from 88 growers representing members of active 
and inactive cooperative associations and growers patronizing independent 
dealers. The problems of strawberry marketing; the distribution and trend 
in number of associations; organization, control, and financing of associations; 



270 


EXPERIMENT STATION RECORD 


[Vol 78 


the purpose of organization and the functions attempted; and the accomplish¬ 
ments of cooperative associations are discussed. 

Marketing livestock cooperatively in Tennessee, C. B. Au^bicd, J. P. But¬ 
terfield, and S. R. Neskaug (Tenn, Agr, Col,, Agr. Econ, end Rural Sociol, Dept, 
Mwiog, 49 (1937), pp. [il+Z/Z+S?, figs. The findings in a study made in 
1936 are presented in chapters on producing areas; trend, location, and size of 
associations; cooperative marketing of sheep and wool; other meat animals 
marketed cooperatively; cooperative marketing of poultry; and some factors 
in the success and failure of livestock marketing associations. 

“At present the number of cooperative purchasing and marketing associations 
is decreasing, but membership and volume are increasing. . . . Inauguration of 
motor transportation permits quicker delivery and less shrinkage, thus en¬ 
couraging direct marketing by producers. Auction companies and livestock 
buyers are strong competitors of the cooperative marketing agencies.” 

Milk: Report of Reorganisation Commission for Great Britain, A. E, 
CuTFOBTH ET AL. ([Of. Brit.} Min, Agr. and Fisheries^ Econ. Ser. 44 (7036) t pp. 
X-\~362, fig. 1). —^Thls is the report of the commission appointed February 11, 
1935, to consider the working of organized milk marketing under milk market¬ 
ing schemes and the extent to which and manner in which organization could 
be facilitated by closer cooperation between the marketing boards in Great 
Britain and Great Britain and Northern Ireland. The milk marketing schemes 
and their effects and the general principles relating to milk marketing are 
discussed and recommendations made for the future of organized milk 
marketing. 

[Use of milk and dairy products in Burlington, Vermont] (Vemonf 8ta. 
Bui. 425 (1937), pp. 16, 17).—Findings based on interviews with over 3,600 
families are included as to the number of families using fresh and canned milk 
and cream; per capita use of milk, cream, and cheese; sources of milk pur¬ 
chases ; and effects of income on amount of milk drunk and purchased. 

Organization and operation of cooperative irrigation companies, W. A. 
Hutchins {Farm Credit Admin. [U. S.}, Coop. Div., Ciro. C-102 {1936), pp. 
/V-l-54f figs. 16). —The legal basis, organization and capital structure, manage¬ 
ment and policies, operation and maintenance, accounting practices, and finan¬ 
cial policies of mutual irrigation companies are described. A list of selected 
references is included. 

Farmers’ mutual fire insurance in Tennessee.—I, Development, C. B. 
Allbed, T. L. Robinson, and B. H. Luebke {Tennessee Sta., Agr. Econ. and Rural 
Sociol. Dept. Monog. 4^ {1937), pp. ll}-^in-\-21, figs. 9). —The purposes of this 
first part of the study are “to show the need, status, growth, distribution, and 
accomplishments of farmers’ mutual fire insurance companies in Tennessee.” 

Index numbers of prices received by Tennessee farmers, 1010—1936, 
with comparisons, 0. E. Allred, P. T. Sant, and C. M. Smith {Tennessee 8ta., 
Agr. Econ. and Rural Social. Dept. Monog. 41 {1937), pp. [l]+///+37, figs. 21 ).— 
“The Tennessee index of farm prices, as constructed in this study, contains 22 
products of major importance. The fixed-weight aggregate formula is used, 
with a base period from 1910 to 1914, inclusive, and weighted by average annual 
marketings of these commodities for the period 1924 to 1928.” Index numbers 
are also incltlded for the following groups: Grains, cotton and cottonseed, dairy 
products, poultry products, meat animals, and miscellaneous crops. Including 
sweetpotatoes, potatoes, tobacco,, hay, wool, and apples. The indexes for 
Tennessee are compared with those for the United States and other States. 

“The composite index of Tennessee farm prices rose to 227.7 percent of the 
prewar period during 1919, and fell to 127.7 percent in 1921. For the next 8 yr. 
prices fiuctuated around 150 percent of the base period. In 1929 prices fell, and 
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in 1982 reached the extreme low of 63.8 percent of the base period. Beginning in 
1933 general recovery helped raise the farm price index, and in 1936 it reached 
119.8 percent.” 

Seasonal prices of farm products in Tennessee, 1008 to 1036, 0. E. 
Aixbed, P. T. Sant, and 0. M. Smith {Tennessee Sta., Agr, Boon, and Rural 
Sociol. Dept. Monog. 51 (1937), pp. [l]-|-J//H-45, figs. 35). —A table and charts 
are included and discussed showing the seasonal variations in prices of the 
more important agricultural products of the State. “The ratio-to-trend method 
is used in measuring the seasonal variation for cotton, cottonseed, corn, wheat, 
Irish potatoes, sweeti)otatoes, hogs, beef cattle, lambs, and eggs. The simple 
average method is used for oats, barley, rye, apples, hay, veal, calves, sheep, 
chickens, butter, milk, wool, cabbage, tomatoes, and peaches. The link-relative 
method is used for mules, horses, and milk cows.” 

Regional differences In farm price of hogs, Tennessee and United States, 
C. E. Ajxred, P. T. Sant, and C. M. Smith {Tennessee 8ta., Agr. Been, and 
Rural ^ociol. Dept. Monog. 37 {1937), pp. figs. 20). —“The purposes 

of this monograph are to show the geographical variations in prices paid to 
producers of hogs in Tennessee; the variation in hog prices in certain other 
States and United States, compared with Tennessee; and discuss certain factors 
contributing to these regional differences.” 

Crops and Markets, [September 1937] {U. S. Dept. Agr., Crops and Markets, 
Ik {1937), No. 9, pp. 181-204, fig. 1). —Included are seasonal reports on the 
conditions of Important crops, fertilizer sales in cotton States, sugarcane, sugar 
beets, and wheat (by classes) production; crop and livestock production re¬ 
ports ; index numbers of prices paid and received by farmers; and market reports 
of cotton, dairy and poultry products, feeds, seeds, grains, livestock, and live¬ 
stock products. 

International yearbook of agricultural statistics, 1935-30 and 1936- 
37 {Jntcmatl. Inst. Agr. [Roma}, Internatl. Yearbook Agr. Statis., 1935-37, pp. 
XXXV1009). —^This volume continues the series previously noted (E. S. R., 76, 
p. 712). The figures for 1936-37 are generally provisional. Other changes con¬ 
sist of the inclusion of data on the distribution of crops and on plant and animal 
production in a number of additional countries, expansion and improvement of 
the statistics of vine products and coffee, a breaking up of the data on the 
production of and trade in citrus fruits, and the addition of stati.stlcs on 
exports and Imports of dates. 

RURAL SOCIOLOGY 

[Miscellaneous contributions on rural sociology] {Rural SocioL, 2 {1937), 
No. 1, pp. 10-28, 40-50, 59-75). —Among the contributions here presented are 
Structural Changes in Rural Russia, by N. S. Timasheff (pp. 16-28) ; Relation¬ 
ship Between Social and Economic Conditions in Rural India, by S. K. Bedekar 
(pp. 46-50); The Modifying Influence of the Family-Farm Upon Choice of Occu¬ 
pation, by R. H. Holmes (pp. 59-65); and A Qualitative Study of Depopulation 
in a Remote Rural District, 1900-1930, by C. F. Reuss (pp. 66-75). 

Research memorandum on rural life in the depression, D. SANmsBSON 
{Social Sci. Res. Council BuL 34 {1937), pp. F/Z-f739).—This is one of a series 
of 13 monographs on rural-life research sponsored by the Social Science Re¬ 
search Council to stimulate the study of the effects of depression on social 
Institutions. 

**The length of the agricultural depression and the sudden reversal froni 
the prosperity of the first two decades of this century brought about an 
Intensive scientific study of the economic problems of agriculture which has 
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demonstrated its utility. If the problems of the social aspects of rural life 
which have been made acute during the industrial depression have revealed 
the importance of obtaining a more accurate and adequate knowledge concerning 
them, through scientific methods of research, and if this situation gives rise to 
the means for carrying on such research, both under governmental and private 
auspices, it is probable that a more realistic view of the problems of rural life 
may be obtained and that facts may be made available which will Implement 
measures for rural improvement.” 

The effect of the depression on tenancy in the Central States, D. Sander¬ 
son {Rural Sociol.y 2 (1.937), No. J, pp. 3-9). —Considering both the North and 
the South, the largest proportion of tenancy was in the Central States. In all of 
the North Central States the proportion of tenancy increased, but in Illinois, Wis¬ 
consin, Minnesota, and Iowa the i)ercentage of all farms operated by tenants 
increased less than from 1925 to 1930. In the South Central States the per¬ 
centage of tenants declined in all States except Kentucky, in which the Increase 
was less than from 1925 to 1930, and Tennessee, which remained the same. 
These facts indicate that the effect of the depression on tenancy was very dif¬ 
ferent in the North than in the South, and different in some States from others. 

Unemployment relief in Arizona from October 1, 1932, through Decem¬ 
ber 81, 1936, with a special analysis of rural and town relief households, 
E. D. Tetreau {Arizona Sta. Bui. 156 (7.937), pp. 69-128, fiifs. 5). —An analysis 
made in cooperation with the Federal Works Progress Administration. 

Beet workers on relief in Weld County, Colorado, O. F. Larson {Colorado 
Sta. Res. Bui. 4 {1937), pp. [S]-f3i, fir/. /).—A survey was made of 25 percent 
of the rural-residing “Spanish-speaking” cases which received emergency relief 
in Weld County at any time during the period February-October 1935, inclusive, 
and which had a head whose usual occupation was beet laborer or who took 
employment at beet labor upon leaving the relief rolls. This sample was com¬ 
posed of 231 cases, of which 192 were located as still resident within the county 
at the time of the survey in the spring of 1936. 

The average size of a case was 5.6 persons. About half the population was 
in the “dependent” age groups of 15 or less, or 65 or over. Bach case received 
public assistance during 1935-36 almost 6 mo. out of the 12; the average amount 
received was $172. Beet laborer has been the usual occupation for most of the 
heads of these cases a relatively long time; 6 out of every 10 have been so 
engaged 10 yr. or more. Cost of living for cases having two or more persons 
and which were operated as a household for the full 12-mo. period studied 
averaged $564 per case, or $120 per consumption unit. Food was the most 
important single item in the cost of living, accounting for one-half of the total 
costs. Practically no school attendance was recorded for persons 16 yr. of age 
and over. Males missed an average of 35 days of school out of approximately 
180, and females an average of 41 school days during the 1935-36 term. A 
high birth rate is indicated by the ratio of 804 children under the age of 5 per 
1,000 women aged 1.5-44; the unbroken families reported an average of 5.3 live 
births. Infant mortality rates have been high. 

The rural relief population of ten Ohio counties, June 1935, C. L. Folse 
and C. E. Livexy {Ohio State Vniv., Dept. Rural Econ. Mimeogr. Bui. 100 (7957), 
pp. [5]-}-79, 5). —This bulletin reports the findings of a survey. 

Farmers on relief and rehabilitation, B. Asch and A. R. Manous {Works 
Prog. Admin. [U. S.], Div. Social Res., Res. Monog. 8 (7937), pp. XX-^226, pis. 8, 
figs. 18). —This study was undertaken to assemble information concerning the 
relief and rehabilitation needs of fanners and to clarify the problems of the* 
farm' families that became dex>endent on public assistance during the depression. 
Data are presented on the extent of the farm relief problem and the underlying 
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causes of distress, the development of the administrative programs which were 
formulated to meet the situation, the types and amounts of assistance given 
farm households, the social characteristics of these households, the relation of 
farmers on relief to the land with respect to residence and tenure and their 
relation to the factors of production and experience, and the trend of farm 
relief through 1935. 

An analysis of methods and criteria used in selecting families for coloni¬ 
zation projects, J. B. Holt (U. 8. Dept Agr., Farm Security Admin, and Bur. 
Agr. Econ.f Social Res. Rpt., 1 (1937), pp. [41—The author presents the 
first phase of the results of research designed to supply administrators with 
needed information concerning the problems and conditions with which they 
deal practically. 

Rating marginal homes from observation, E. L. Kirkpatbick (Rural Sociol., 
2 (1937), No. 1, pp. 51-58). —Welfare programs should be based upon careful 
studies rather than mere guesses. 

Recent trends in rural planning, W. E. Cole and H. P. Crowe (New York: 
Prentice-Hall, 1937, pp. XV-\-579, pi. 1, figs. 55). —In this compilation of vari¬ 
ous attempts at solving rural problems and ifianning rural life of individual 
adequacy and social effectiveness, experiences in rural planning in this and 
other countries are drawn upon. 

Human and physical resources of Tennessee.—IX, Population, C. E. All- 
bed, S. W. Atkins, B. D. Raskopf, and W. E. Hendrix (Tenn. Agr. Col., Agr. 
Econ. and Rural Sociol. Dept. Monog. 50 (1937), pp. [1^+V’\-102-127, figs. 11 ).— 
Thirty-four percent of the population of Tennessee is urban, these being dis¬ 
tributed in 41 counties. Memphis, Nashville, Chattanooga, and Knoxville have 
70.6 percent of the total urban population of the State. The proportion of 
urban population increased from about one-fifth In 1910 to about one-third in 
1930. Nineteen percent of the State’s population was rural nonfarm in 1930. 
For every 100 females there were 99.5 males in 1930. In the farm population 
males exceed females. Gainfully employed persons in Tennessee constitute 36.7 
percent of the total population. 

Agriculture is the most important occupation with 39 percent, and manufac¬ 
turing and mechanical industries rank second with 21 percent. Trade and 
domestic service employ about 10 percent each, and mining, forestry, and 
fishing combined only 2 percent. 

The effect of recent public policies on the future population prospect, 
O. E. Baker (Rural Sociol., 2 (1937), No. 2, pp. 123-141, figs. 8). —In this con¬ 
tribution the author discusses the relief program, the Agricultural Adjustment 
program, the increase in farm population, 193(K35, the agricultural dilemma, 
and Government policies and population growth, as they affect the future 
population prospect of the Nation. 

The physical equipment of homes in relation to their residential holding 
power, J. L. Hypes (Jour. Home Econ., 29 (1937), No. 6, pp. 397-404, fig. 1 ).— 
The data presented are taken from a larger study on the mobility of the rural 
population of Connecticut which was noted previously (E. S. R., 72, p. 412). 
The relationship of the quality of the paternal homes to their residential hold¬ 
ing power over sons and daughters 16 yr. of age and older was studied in 
616 rural families. Contrary to the results among the sons, the daughters 
showed a rather marked disposition to leave the poorly equipped paternal home 
and to remain in the well-equipped home. 

Membership of the American Farm Bureau Federation, 1920->1935, 
R. Russell (Rural Sociol., 2 (1937), No. 1, pp. 29-35, fig. 1). —The membership 
of the American Farm Bureau Federation was 278,869 in 1926, and in 1935 it 
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was 280,916. From 1927 to 1930 it rose to a high of 321,203 and fell to a low 
of 158,356 by 1933. Flnctuatious in membership tended to follow in general 
the changes in farm income. 

Rural fiction as interpreter of rural life, G. B. Sherman {Rural Sociol, 2 
{1937)y No. i, pj). 36-45) .—Prior to 1900 only three novels were published that 
are now considered as genuine studies of American rural life, but rural Action 
has since greatly increased in diversity and volume. Many examples are 
presented by the autlior. 

AGRICULTUKAL AND HOME ECONOMICS EDUCATION 

Courses in agricultural economics and rural sociology, land grant col¬ 
leges, 1935-1930, C. E. Allued and ^Y. E. Hendrix (Tcnv. Apr. Col., Agr. 
Econ. and Rural Social. Dept. Monog. 39 {1937), pp. [/]-}-//+-0» 4)- —“The 

purpose of this study is to show the kind and number of courses offered in 
agricultural economics and rural sociology by Slate agricultural colleges.” The 
total .number is 1,089, of which 872 are undergraduate courses. 

Federal legislation, regulations, and rulings affecting cooperative exten¬ 
sion work in agriculture and home economics {U. S. Dept. Agr., Mi»c. Pub. 
285 {1937), pp. 31). —This is a revision of the material relating to cooperative 
extension work in agriculture and home economics (E. S. R., 40, p. 195). 

Fanning attracts large share of 4-H club members {Illifiois Sta. Rpt. 1936, 
pp. 9-11) .—Bata collected by D. E. Bindstrom and H. W. Mumford showing the 
occupational i)referonces of 876 boys in north-central Illinois in 1932 are 
tabulated to show the preferences of farm boys (members and nonmembers 
of 4-H clubs) and town boys. 

POODS—HUMAN NUTRITION 

[Foods and nutrition studies by the Illinois Station] {Illinois Sta. Rpt. 
1936, pp. 123-129, 285-297, figs. 4)- —This progress report deals with a continua¬ 
tion of work (E. S. R., 77, p. 235) on the availability of calcium in dried 
skim milk powder and in raw liquid skim milk and a comparison of dried 
skim milk powder with other high calcium foods in the diet, by B. W. Fair¬ 
banks and H. H. Mitchell; a series of studies on the metabolism of lead and 
arsenic compounds in rats and the conditions governing the accumulation 
of lead and arsenic in the body, by Mitchell, J. B. Shields, W. A. Ruth, and 
J. P. Outhouse; the dietary requirements for successful lactation in the rat, 
by Outhouse; the relative vitamin A value of several varieti(*s of yellow corn, 
by Outhouse and M. Hathaway; the use of the Birch-Hirschfeld photometer in 
vitamin A studies, by Outhouse; the effect of lactose on the mineral metabolism 
of rats and of humans, by Outhouse, I. Twomey, and Hathawny; the separa¬ 
tion of the important constituents of cornstarch and the behavior of starch 
under varying conditions, by S. Woodruff and M. M. MacMasters; the effect 
of bleaching on the baking quality of Illinois wheat hours, by Woodruff 
et al.; and the use of soybeans as human food, by Woodruff and H. Klaas. 

The influence of the condition of the ewe on the cooking •quality of mut¬ 
ton, J. A, Cj.iNE and T. M. Eckblad {Missouri Sfa. Bui. 387 {1937), pp. 70, 71). — 
In this progress report the carcasses from old thin ewes, old fat, and young fat 
ewes were compared as to cooking lo.sses, cooking time, palatabillty, and 
serving value. 

Some milk superstitions, J. 11. Frandsen {Jour. Home Econ., 29 {1937), No. 
4, pp. 242 , 243 ).—In this contribution from the Massachusetts Experiment Sta¬ 
tion facts are cited from the literature to discredit a number of false notions 
about the use of milk Ir the diet. 
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Contribution to data on the composition of some of the more common 
Tegetables, R. Louohltn {Jour. Home Econ.j 20 (10,37), No. 4, pp. 255-2,57 ).— 
In this contribution from the U. S. D. A. Bureau of Home Economics, data are 
given on the amount of refuse and the calcium and phosphorus content of 
spinach and beet greens (2 samples of each) and rutabagas, chard, beet roots, 
and kale (1 sample of each), purchased on the retail market. The methods 
used were those of the A. O. A. C. for 11)30. 

Refuse content equaling 45 p(»rcent and over is reported for beet roots and kale 
leaves and from 15 to 33 percent for the other vegetables tested. Rutabagas 
were 90 percent edible, chard 84, spinach 70-79, beet greens 67-85, kale 55, and 
beet roots 39 percent. Expressed as percentages of fresh material, the calcium 
values were for kale 0.291 per(*ent, beet leaves 0.131-0.191, chard 0.117, spinach 
0.07-0.115, rutabagas 0.055, and beet roots 0.02 percent. The following values 
are given for phosphorus content: Kale 0.082 percent, spinach 0.041-0.10G, beet 
roots 0.053, chard 0.052, beet greens 0.046-0.052, and rutabagas 0.042 percent. 

Deuterium as an indicator in the study of intermediary metabolism, 
I-VIII (Jour. Biol. Chew.. Jit (10,35), No. /, pp. 10,3-102. figs. 4; 11,3 (10,30), 
No. 2, pp. 505-510; 114 (10,36), No. 2, pp. 381-306, fig. 1; 115 (1036), No. 3, pp. 
635-640; 117 (1037), No. 2, pp. 48,5-400). —Eight papers are presented in this 
series. 

I. [Introduction]. R. Schoenheimer and D. Rittenberg (pp. 163-168).—The use 
of the hydrogen isotope deuterium is proposed for the study of intermediary 
metabolic processes, and the preparation of deuterium-containing stearic acid 
from liiioleic acid is described. Analysis for deuterium serves to indicate the 
route taken by t)rganic molecules containing stably bound hydrogen atoms after 
administration to the organism. The possibilities and limitations of the physio¬ 
logical applications of deuterium are briefly disc ussed. 

II. Methods. D. Rittenberg and R. Schoenheimer (pp. 160-174).—The authors 
discuss the methods for the generation of deuterium gas from heavy water, the 
combustion of deuterium-containing organic substances, the purification of small 
amounts of water, and the determination of the deuterium content in such 
samples. 

III. The role of the fat tissues, R. Schoenheimer and D. Rittenberg (pp. 175- 
181).—Mice were fed a diet containing whole wheat bread and 20, 4, and 1 per¬ 
cent deuterium-containing partially h.vdrogenated linseed oil for from 2 to 10 
days. The deuterium content of the fat depots, of the fat of the internal organs, 
and of the body fluids was then determined. 

The exiieriments indicate that the largest part of the dietary fat is deposited 
in the fat tissues before it is utilized, since in the mice receiving a diet contain¬ 
ing 1 percent of fat over a 4-day period 47 percent of the ingested fat was 
recovered in the fat depots and heavy water equivalent to 20 i^rcent of the 
ingested fat was found in the body fluids, with only a small amount of the 
absorbed fat present in the internal organs. 

IV. The mechanism of eoprostcrol formation, R. Schoenheimer, D. Rittenlierg, 
and M. Graff (pp. 183-192).—Feeding experiments were carried out on dogs 
to which coiirostanone into which deuterium had been introduced to form 
coprostanone 4-5f/2 and cholestenone were fed. One experimental diet was com¬ 
posed of dog biscuit with small amounts of pork lard, Liebig moat extract, and. 
cod-liver oil, and the other was largely chopped meat with pork lard and ether- 
extracted wool. A healthy 24-year-old human subject was given 1 g of copro¬ 
stanone \4-5d3 dissolved in butter and eaten with bread daily on 2 successive 
days. Grape seeds eaten 5 hr. before and after the test meals served as an indi¬ 
cator in the stools. 
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The cholestenone was converted into cholesterol by the dog maintained on 
the biscuit ration and into coprosterol by the dog receiving the meat diet. The 
coprostanone was converted into coprosterol by the dog and human subject. 

V. The desaturation of fatty acids in the organism, R. Schoenheimer and D. 
Rittenberg (pp. 505-510).—^The authors demonstrated that unsaturated fatty 
acids containing deuterium can be isolated from the fat of mice which have been 
fed fats prepared from the methyl esters of the fatty acids from linseed oil 
and saturated with deuterium. The unsaturated fatty acids freed from the 
animal body were high in deuterium, and it is concluded that they were derived 
directly from the saturated ones which were fed. 

VI. Synthesis and destruction of fatty acids in the organism, H. Schoenheimer 
and D. Rittenberg (pp. 381-390).—In the following experiments the hydrogen 
isotope deuterium was successfully used as an indicator: The synthesis and 
destruction of fatty acids in mice on a carbohydrate-rich diet, the separation of 
unsaturated fatty acids, ozonization and oxidation of unsaturated acids and 
the isolation of azeliac acid from the oxidation mixture, and a study of the 
development of chick embryos in the medium of heavy water. 

VII. Studies in bile acid formation, R. Schoenheimer, D. Rittenberg, B. N. 
Berg, and L. Rousselot (pp. 635-640).—^To test the possibility of converting 
coprostanone into the bile acids, 3 dogs with bile fistulas were injected intra¬ 
venously with an emulsion of coprostanone 4r-5da containing 3.44 atoms percent of 
deuterium, and a deuterium-containing unsaponlfiable substance was recovered 
in the fistula bile. The cholic acid isolated from the bile did not contain any 
deuterium. The exi)eriments indicate that coprostanone is not an Intermediate 
product in the hypothetical conversion of cholesterol into cholic acid. 

VIII. Hydrogenation of fatty acids in the animal organism, D. Rittenberg and 
R. Schoenheimer (pp. 485-490).—^To determine whether the animal body is 
capable of transforming unsaturated into saturated fatty acids, experiments 
were conducted on mice fed unsaturated deutero fatty acids prepared from 
linoleic acid desaturated biologically by mice. The saturated fatty acids were 
isolated from the total fatty acids of the animal body, using the deuterium con¬ 
tent as the indicator. These data, together with previous findings, indicate that 
saturation and desaturation of fatty acids in animals is a physiologically 
reversible process. 

The influence of carbohydrate and nitrogen metabolism in the normal 
nutritional state, P. S. Labson and I. L. Chaikoff {Jour, Nutr., 13 {1937), No, 
3, pp. 287-30/f). —Seven normal adult female dogs receiving a synthetic diet were 
brought into nitrogen equilibrium in which the 24-hr. nitrogen excretion over 
long periods of time rarely varied by more than 0.3 g. At various intervals 
following the ingestion of the daily meal given in the morning additional quan¬ 
tities of carbohydrate were fed. The dogs were catheterized just before the 
meal and some received a second catheterization before an additional evening 
meal. Ammonia, urea, total nitrogen, and inorganic sulfur were determined in 
the urine and nitrogen in the feces samples. 

From the experimental results the authors conclude that in the normal 
nutritive state the single administration of extra carbohydrate spares nitro¬ 
gen only when it is ingested at a definite time in relation to the ingestion of 
protein, and 1;hat no nitrogen retention occurs when the extra carbohydrate is 
administered at intervals beyond the limits of 4 hr. before and 4 hr. after the 
Ingestion of the daily meal. Thus a time factor is established in the protein- 
sparing action of carbohydrate, and it is suggested that carbohydrate effectively 
spares protein only if it is available to the animal at a time when an increase 
in protein metabolism is in progress. The nitrogen spared under the Influence 
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of a single feeding of extra carbohydrate is not permanent and its elimination 
begins several hours after its storage is effected. Nitrogen retention results 
from repeated daily additions of extra carbohydrate at the same time that 
protein is ingested, but continues only as long as the daily administration of 
oxtra carbohydrate is maintained. 

An increased nitrogen output in the early hours after protein ingestion was 
observed for several days after an Interruption of extra carbohydrate feeding, 
which would seem to indicate that the immediate fate of ingested protein is 
determined in part by the animal’s previous carbohydrate intake and that the 
nitrogen metabolism in the animal is In a '‘continuing” state. 

Some aspects of protein intake in relation to growth and the rate of 
calcification, R. T. Conner and H. C. Sherman (Jour. Biol. Chem., 115 (19S6), 
No. 3, pp. 695-706). —In continuation of previous studies (B. S. R., 75, p. 881), 
exi)eriments are reported on the effects of protein enrichment with and without 
increases in the calcium or calcium and phosphorus content of the stock diet 16, 
which consists of five-sixths ground whole wheat and one-sixth dried whole milk, 
with sodium chloride added in an amount equivalent to 2 percent of the weight 
of the wheat, and contains from 0.19 to 0.2 percent of calcium, 0.44 of phosphorus, 
and 14 percent of protein. In some of the tests the diet was also enriched in its 
vitamin values. The exi)eriments were made on matched lots of rats which 
had been reared on diet 16 and were carried through the second and third genera¬ 
tions. 

Increasing the protein content of the diet to 18.8 percent resulted in a more 
rapid growth from the twenty-eighth to the fifty-sixth day of age and also an 
Increased rate of calcification. When the calcium content was increased from 
0.64 to 0.8 percent, increasing the protein content to from 14 to 18.8 percent gave 
variable results, but when the protein content was increased to 25 percent a 
further increase in growth was noted in both male and female rats. A protein 
content of 40 percent, with or without a simultaneous increase in vitamin values, 
did not improve the growth rate over that shown with 25 percent. 

The effect of liberal intakes of calcium or calcium and phosphorus on 
growth and body calcium, E. W. Toepfeb and H. C. Shfjiman (Jour. Biol. 
Chem., 115 (1936)^ No. 3, pp. 685-694). —In continuation of earlier studies (E. S. 
R., 77, p. 727), the authors report a study conducted on matched lots of rats 
receiving an adequate diet containing from 0.19 to 0.2 percent of calcium and 
from 0.4 to 0.43 percent of phosphorus to which additional amounts of calcium 
or calcium and phosphorus were added, and the effect upon growth and body 
weight was studied in the second generation. At a level of intake of 0.64 per¬ 
cent of calcium the animals showed a more rapid and eflacient grrowth than was 
shown by the animals receiving the unsupplemented ration, and at an 0.8-percent 
level of calcium even greater growth was exhibited, accompanied by an improve¬ 
ment in the normal process of calcification. 

Infiuence of the inorganic salts in the diet on the composition of the ash 
of certain tissues of the rat, E. S. Eppright and A. H. Smith (Jour. Biol. 
Chetn., 118 (J9S7), No. 3, pp. 679-692). —In continuation of previous studiea by 
Swanson, Storvick, and Smith (E. S. R., 75, p. 881), six groiqis of male rats were 
maintained for 60 days on purified diets containing varying amounts and combi¬ 
nations of the inorganic salts, the amount given daily being calculated from the 
average intake of the rats on the low salt diet previously studied. Under ether 
anesthesia the animals were bled from the abdominal aorta, and tissue samples 
were removed, ashed, and analyzed for potassium, sodium, chlorides, and total 
lipids. 

The authors observe that the potassium and sodium contents of muscle are in¬ 
fluenced more by the calcium than by the potassium and sodium contents of the 
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diets, since a normal ratio of potassium: sodium was found when calcium was 
abundantly supplied and the other elements were restricted. In general a di¬ 
minished i)otassium and augmented sodium accompanied a poor nutritional state. 
The chloride content varied directly with the level of chloride in the diet. The 
removal of calcium and phosphorus from the diet greatly reduced the lipids 
in the tissues and particularly in the skin. 

Influence of salts in the diet on the intestinal flora of the albino rat, 
E. S. Eppright, G. Valley, and A. H. Smith {Jour. Bact., 34 (1937)^ No. i, pp. 
81-97, figs. 4). —bacteriological examinations were made on the feces of six 
groups of rats maintained on a basal diet consisting of casein 18 percent, hydro¬ 
genated fat 27, and dextrin 55 percent, with vitamin supplements, and of one 
group in which the casein in the diet was replaced by low ash lactalbumin. 
Supplements of calcium, phosphorus, sodium chloride, potassium, calcium car¬ 
bonate, and the Osborne and Mendel salt mixture complete and minus sodium 
chloride and potassium were fed daily. The procedure described above was 
followed. 

On the low salt intakes the usual aciduric intestinal flora with Lactohadllus 
acidophilus was replaced by flora consisting mainly of organisms of the Esche¬ 
richia coli and Proteus types and streptococcus fccalis. The Osborne and 
Mendel salt mixture was effective in maintaining a flora high in L. acidophilus 
and in restoring the balance of bacillary acidurics in the intestinal flora pre¬ 
viously altered by the ingestion of a diet deficient in inorganic salts. The normal 
flora was not maintained by the addition of a calcium or i)hosphorus supple¬ 
ment alone. When sodium chloride and potassium were given, the L. acidoph¬ 
ilus did not flourish in the intestinal flora, and upon their removal the lacto- 
bacillus did not disappear. 

The lipid and mineral distribution in the scrum and erythrocytes of 
normal children, B. N. Erickson, H. H. Williams, F. C. Hummel, and I. G. 
Macy {Jour. Biol. Chem., 118 {1937), No. 1, pp. 15-35). —In this investigation, 
which is one of several on the chemicophysiologieal changes coincident with 
growth and the transformation of the normal child from the period of variation 
and adjustment to that of mature stability, simultaneous analyses were made of 
the minerals and lipids in the blood plasma and cells of 21 normal preadolescent 
children, together with complete hematological observations and some physio- 
chemical studies. 

The findings indicate that the blood plasma is lower in lipid content during 
preadolescence than during adult life. The serum mineral content remains con¬ 
stant and similar to that reported for adults, while the minerals in the cells 
are more variable and appear to be more susceptible to environmental influences 
such as diet. The concentration of lipids in the cells of children is similar to 
that in adults. It is suggested that the concentrati(*n of minerals in the plasma 
may indicate the ability of the organism to maintain equilibrium in spite of 
changing structure and function, whereas the concentration of lipids in the 
plasma may indicate the progressive stages of development between infancy and 
maturity. 

The lipid and mineral distribution of the serum and erythrocytes in the 
hemolytic and hypochromic anemias of childhood, B. N. Erickson, H. H. 
Williams, F.*C. Hummel, P. Lee, and I. G. Maoy (Jour. Biol. Chem., 118 {1937), 
No. 3, pp. 569-598, figs. 2). —Following the procedure described in the paper 
noted above on normal children and using them for control subjects, simul¬ 
taneous analyses were made on children with hemolytic (erythroblastic, sickle 
cell, and hemolytic icterus) and hypochromic anemia to determine the sodium; 
potassium, chloride, nitrogen, and complete lipid distribution in blood cells and 
plasma. The chemical studies were accompanied by hematological and physlco- 
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chemical observations on the erythrocytes, such as cell volume, weight, diameter, 
thickness, specific gravity, water content, and resistance to hemolysis against 
saponin and hypotonic sodium chloride solutions. The chemical composition of 
the cells was calculated in terms of the mean concentration per single red 
corpuscle. 

The most characteristic changes in the iilasma lipid contents were found 
occurring in the neutral fat fraction, which shows a marked elevation in 
eiythroblastic anemia, with lesser increases in the other types. More of the 
total lipid content in the form of free cholesterol occurs in all but erythroblastic 
anemia and hemolytic icterus before splenectomy. The percentage of phospho- 
li)ii(ls as absolute alcohol soluble in the ifiasma of hemolytic anemia is about 
the same or slightly higher and in hypochromic anemia is lower than that in 
normal children. The concentration of minerals in the scrum is within the 
normal range for calcium, low for sodium, and variable for potassium. With 
the exception of hypochromic anemia the potassium: sodium ratio of the eryth¬ 
rocyte is decreased. The variations in the lipid and mineral contents of the 
erythrocyte apiiear to be dependent ui)on the type of anemia and to be re¬ 
lated to the characteristic retl blood cell typical of the anemia. The cells of 
erythroblastic, sickle cell, and hypochromic anemias are more discoidal and 
those of hemolytic anemia more spherical than normal. A correlation seems 
to exist between the shape and the fragility of the corpuscles in the hemolytic 
anemias. 

The lipid and mineral distribution of the serum and erythrocytes in 
pernicious anemia, H. H. Williams, H. N. Erickson, S. Bkrnstein, F. C. 
IIUMMET., and I. G. Macy Biol. Chem., 118 {1937) y Xo. 3, pp. 599-318, 

2).—In continuation of the paper noted above, this report presents hema¬ 
tological, chemical, and physiochemical observations made on the lipid and 
mineral distribution in the red cell and plasma of patients with pernicious 
anemia both before and after therapeusis. 

The plasma lipids show an increa.sed content of normal fat with a con¬ 
comitant deficiency of cholesterol esters and phospholipid which returns to 
normal levels after therapy. The serum minerals are unchanged in pernicious 
anemia. Ahnormnlities occur in the erythroc>~te minerals with soilium and 
potassium elevated during relapse and the iKitassium still elevated during 
the partial remission stage. The chloride content during relapse and partial 
remission is slightly higher than in complete remission or normal. In relapse 
the cell cation is incrcfised out of proportion to the elevation of the cell anion, 
thus causing the formation of an excess of cations in partial and complete 
remission. The macrocyte of pernicious anemia is slightly more spherical than 
normal and a relationship exists between the degree of spherocity, the cell 
volume, and the cori)uscular hemoglobin. Excessive amounts of cholesterol 
esters and deficiencies of phospholipid and free cholesterol in the red cells 
occur in a relapse of pernicious anemia. Following therapy the composition 
of the erythrocyte becomes normal, with subsequent improvement of tlie hema¬ 
tological and clinical picture upon complete remission. 

Physiological and nutritional anemias of infancy, G. R. Alpert {Arch. 
Ped.y 51f {1937), Xo. 5, pp. 268-290). —In this review article, the author discusses 
recent findings in the anemias of premature and full-term infants and their 
treatment by the therapeutic agents iron, copper, liver, and blocHl transfusion. 
“Prophylaxis of physiological anemia in infancy should be considered as a 
routine pro<*edure for all infants.” 

Nutritional anaemia in the east end of London, L. Findlay {Brit. Med. 
Jmir.y No. 3965 (1937), pp. 12, 13, figs. 2). —Hemoglobin and red cell values were 
estimated from blood examinations made on 290 hospitalized children varying 
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In age from a few days to 14 yr. When the individual hemoglobin estimations 
for each month during the first year of life and for each year thereafter up 
to 14 yr. were charted, the general trend showed the high level present 
immediately after birth, the rapid fall during the early weeks of life but 
tapering off later, and the recovery during the late months of infancy which 
continues through childhood. During the first 3 mo. of life many infants 
showed abnormal hemoglobin values which were attributed to congenital 
causes or hemorrhage at birth. A few cases of anemia during later infancy 
and childhood were probably the result of the toxic condition of the subjects. 
Nutritional anemia is not common among these children, representing the 
poorest stratum of society. 

Additional observations on the anemia caused by deaminized casein, A. G. 
Hogan, R. E. Guereant, and W. S. Ritchie {Jour. Biol. Chem.y 115 {19S6), No. 
3, pp. 650-672, figs. 5).—Further studies (B. S. R., 75, p. 889), at the Missouri 
Experiment Station indicated that the approximate amount of casein required 
to prevent anemia in rats was equivalent to 5 percent of the ration, while the 
minimum amount of deaminized casein required to produce anemia was from 
5 to 10 percent of the ration. A miscellaneous group of substances, including 
milk, egg yolk, wheat germ oil, ventriculin, muscle, liver, and stomach, were 
ineffective when given in amounts of from 100 to 400 mg of dry matter daily. 
The anemic condition was not prevented or healed by the administration of 
laboratory preparations of lactalbumin, ovovitellin, and in most cases ovalbumin. 
Commercial preparations of lactalbumin and ovalbumin prevented the anemia 
consistently, as did 18 percent of dried yeast. Autoclaved casein and yeast 
were Ineffective curative agents. The active agent was recovered in the 
hydrolysate when both casein and deaminized casein were hydrolyzed with 
25 percent of sulfuric acid at atmospheric pressure. 

Studies on the copper and iron content of tissues and organs in nutri¬ 
tional anemia, M. O. Schultze, C. A. Elvehjem, and E. B. Hart {Jour. Biol. 
Chem., 116 {1936), No. 1, pp. 93-106, fig. 1). —In this contribution from the Wis¬ 
consin Experiment Station the site of action of copper in the formation of 
hemoglobin was studied in rats and young pigs made severely anemic on an 
exclusive milk diet. When the hemoglobin content of the blood was about 2 g 
per 100 cc some of the animals were killed and analyzed, while litter mates 
were fed purified iron daily as ferric chloride or copper as copper sulfate, or 
both, for a 7-day period. Copper determinations were made by the Fischer 
and Lcopoldi method, total iron by a modification of the bipyridine method, and 
inorganic iron by the method essentially as described by Kohler et al. (B. S. R., 
76, p. 582). 

The feeding of copper and iron for seven days caused only a small retention 
of copper, although maximum hemoglogin formation resulted in the severely 
anemic rats. The results with young pigs suggest that these animals suffer 
from anemia due to lack of iron which responds to treatment with iron only 
when the body stores of copper are adequate during the first few weeks of life. 
Young pigs suffering from both iron and copper deficiency cannot form 
hemoglobin or erythrocytes when pure iron alone is supplied. Although 
hematopoiesis proceeded rapidly, the feeding of iron and copper to anemic 
pigs suffering from a deficiency of these minerals did not bring about an accumu¬ 
lation of copper in the distal ends of the ribs or in the liver and spleen. 
“Evidently it is impossible to localize the action of copper in the sense that 
failure of the anemic animal to regenerate is due to the fact that the copper 
concentration of any of the three organs mentioned is too low.” 

Studies on the copper content of the blood In nutritional anemia, M. O. 
Schultz®, C. A. Elvehjem, and E. B. Hast {Jour. Biol. Chem., 116 {1936), No* 
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1, pp, 101--11S, figs. 5).—In continuation of the study noted above, weekly copper 
analyses were made on a litter of young pigs, some of which had received small 
amounts of pure iron added to the milk diet in order to delay the onset of 
anemia. From these values and the cell volume the approximate copper content 
of the blood cells was calculated. 

The copper content of the blood fell to extremely low levels in the pigs suffer¬ 
ing from iron and copper deficiencies. A very rapid and significant increase 
of copper content resulted when from 2 to 4 mg of copper per day, together 
with iron, were fed. It is suggested that 20 /ig of copper per 100 cc of blood 
is the minimum level necessary to insure rapid continuous hematopoiesis in 
young pigs. The study of the chemical changes in the blood during recovery 
from severe nutritional anemia appears to be the most promising approach 
toward an understanding of the functions of copper in blood formation. 

Studies on the glutathione content of the blood in nutritional anemia, 
M. O. ScHULTZE and C. A. Elvehjem {Jour. Biol. Chem.^ 116 (1936), No. 2, pp. 
711-716). —Data are presented on the reduced and total glutathione in the blood 
of stock rats, rats made anemic by milk feeding, and anemic rats after the 
administration for 5 days of 0.5 mg Fe and 0.1 mg Cu, alone and together. 

In the anemic rats receiving no supplements and those receiving only iron 
or copper, the content of reduced glutathione w^as much lower than in the 
normal rats or anemic rats which had been given the iron and copper treatment 
for the short period of 5 days. In the normal rats the reduced form of 
glutathione accounted for from 90 to 100 percent of the total, while in the 
anemic rats it amounted to less than 50 percent of the total. 

In similar experiments with pigs there was an increase of both total and 
reduced glutathione in the erythrocytes as the anemia became severe. 

Sex variations in the utilization of iron by anemic rats, M. C. Smith and 
L. Otis {Sciencej 85 {1937)y No. 2196y pp. 125y 126). —In an investigation of the 
hematopoietic value of foodstuffs by the method developed by Elvehjem and his 
coworkers (E. S. R., 73, p. 416), a marked difference in response between the 
male and female test rats was consistently noted. The Elvehjem and Keiumerer 
technic (E. S. R., 67, p. 90) of preparing the anemic rats was followed. Hemo¬ 
globin determinations were made on samples taken from the tail by comparison 
with a standard Newcomber plate in a Duboscq colorimeter. After from 4 to 5 
weeks on the whole milk powder diet, at which time the hemoglobin level aver¬ 
aged 3.9 g per 100 cc of blood, varying amounts of iron supplements in the form 
of ferric chloride or contained in whole wheat, rolled oats, and dried lima beans 
and 0.05 mg of copper as copper sulfate and 0.04 mg of manganese as manganese 
chloride were given daily for 6 weeks. At least 10 rats of each sex were used 
on each level of iron intake. 

The results show that hemoglobin regeneration was greater in the females 
than in the males fed at the same level of iron Intake up to 0.2 mg, above 
Which the intake was large enough to promote maximum hemoglobin develop¬ 
ment in all the rats so that the difference between the sexes was less apparent, 

“Whatever is the explanation of this greater hemoglobin regeneration in 
anemic female rats as compared with males, it is the authors* belief that ignor¬ 
ance of this fact may explain some of the discrepancies of the same magnitude 
in the findings in various laboratories relative to the availability of iron in 
foodstuffs.” 

Sex differences in anemic rats, H. H. Mttcheix and T. S. ITamixton {Science, 
85 {1037), No. 2206, pp. 364-366). —^The authors present experimental evidence 
on the question as to whether the sex difference reported by Smith and Otis in the 
paper noted above and by H. S. Mitchell (E. S. R., 68, p. 712) is a primary 
difference in iron or copper metabolism or is merely a sequel of a primary dif- 
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ference in growth impulse. A series of experiments are presented in which 
rats were paired according to initial weight and hemoglobin concentration of 
the blood with animals of the same or opposite sex. One rat in each pair re¬ 
ceived milk solids ad libitum and the pair mate received two-thirds as much 
as was voluntarily consumed by the other rat. Varying amounts of iron and 
copper supplements were fed in equal daily doses to each pair. 

The results show that 0.2 mg of iron with 0.02 mg of copper promoted a more 
rapid regeneration of hemoglobin in rats maintained on the smaller intake of 
milk solids, and after 2 weeks of feeding a difference of approximately 2 g per 
100 cc of blood developed. When the iron and copper supplements were ad¬ 
ministered in the amounts of 0.5 and 0.05 mg, respectively, the differences in 
hemoglobin regeneration between rats of the same or of opposite sex were less 
apparent. “It may be concluded that the sex difference in the development of 
nutritional anemia noted by H. S. Mitchell, as well as that in the recovery from 
nutritional anemia noted by Smith and Otis, may be partially or entirely the 
result of a greater intake of the anemogcnic basal diet by male rats.” 

Hemoglobin regeneration in anemic rats in relation to iron intake, M. C. 
Smith and L. Otis (Jour. Nutr., 13 (1937), Vo. d, pp. 573-582, fig. 1 ).— In this 
paper, which is essentially noted above, the authors suggest modifying the 
bio-assay method developed by Elvehjem and his coworkers (E. S. R., 71, p. 
330) and later modified by them (E. S. R., 73, p. 416) for the determination of 
the available iron in foods by comparing the gains in hemoglobin regeneration 
shown by anemic rats fed a food source of iron with those of litter mate anemic 
rats given the same amount of iron as ferric chloride at levels below 0.2 mg 
daily and preferably in the range of 0.03-0.15 mg. By so doing, smaller differ¬ 
ences in iron availability may bo detected, as the hemoglobin rosiionse per unit 
weight of iron fed is greater when loss than 0.3 mg is given. Comparisons of 
Iron availability should be confined to rats of the same sex. During prepara¬ 
tion of the anemic rats the iron reserve's should be depleted in the presence of 
sufficient copper so that the hemoglobin response in the test animals would be 
a measure only of the utilization of iron. 

Graphic curves are presented which show the hemoglobin gains resulting 
from daily feeding of iron in a completely available form at different levels to 
male and female anemic rats, and may be used to determine the amount of 
available iron in a given food supplement if the hemoglobin gain resulting from 
the daily feeding of the food is known. 

The content of available iron in 13 foodstuffs, as determined by bio-assay, is 
given, and except for 4 foods agrees closely with the values obtained by the 
dipyridine method. It is suggested that the lower percentage availability of 
iron in apricots, raisins, cabbage, and dates, when determined by bio-assay, may 
be due to their relatively high roughage content, which serves as a mechanical 
obstruction to the absorption of the iron. 

Vitamins in theory and practice, L. J. Harris (Veto York: Macmillan Co.; 
Cambridge, Etig.: TJniv. Press, [7.9371, 2. ed., XIX-\-2Ji2, figs. 67>).—The first 
edition (E. S. R., 75, p. 425) has been brought up to date by adding material 
on “the more significant advances which have been made during the year since 
the appearance of the first edition—the chemical characterization of vitamin 
Bi, the isolatidli of vitamin E, and the recognition that ‘vitamin B/ is a complex 
consisting of at least three factors.” 

Effects of prolonged chronic vitamin A deficiency in the rat with special 
reference to odontomas, A. U. Orten, C. G. Burn, and A. H. Smith (Soo, 
Expt. Biol, and Med. Proc., 36 (1937), No. 1, pp. 82-84). —A chronic vitamin A’ 
deficiency of long duration was produced in rats by the withdrawal of the 
vitamin A from the mother’s diet before the young were 13 days old, and when 
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the young reached 21 days a purified vitamin A-free ration was fed until the 
beginning of weight decline, the first stages of xerophthalmia, or the continued 
excess cornlfication of the vaginal epithelium of the female rats appeared, 
whereupon a small quantity of vitamin A in the form of cod-liver oil was given 
by mouth. The daily allowance of vitamin A, which depended upon the clinical 
state of each rat, varied from 0.7 to 6 international units, the dose being 
increased progressively throughout the experiment. 

The most startling and consistent effect of the chronic deficiency was found 
in the incisor teeth, which showed progressively a loss of the normal orange 
pigment, the development of opacity, a distortion of shai^e, and eventual exfolia¬ 
tion of the erupted portion, with histological changes similar to those observed 
by Wolbach and Howe (E. S. It., 70, p. 725). The majority of the animals 
surviving 365 days on the diet dcveloiied tumor growths arising from the pulp 
of the incisor teeth. Otitis media, sinusitis, and congested nares were commonly 
observed. 

The influence of lack of vitamin A in the diet on the phagocytosis pro¬ 
moting properties of the blood scrum, E. Gellhorn and J. O. Dunn {Jour, 
Nutr.f 13 {VJ31)y No. 3, pp. 317-328, fig. 1). —Experiments were carried out on 
57 vitamin A-deficieiit and 22 control rats, with the phagocytic index determined 
by the Hamburger method which is described in detail. 

Both increases and decreases in the normal phagocytic index were shown by 
the vitamin A-deflcient rats. This is attributed to the fact that the infectious 
processes which occur under vitamin A deficiency elicit the production of anti¬ 
bodies to an increased degree during the earlier state of the deficiency, but later 
the production of the antibodies does not keep pace with the demands of the 
organism and so the phagocytic index decreases and the animal is rendered more 
susceptible to infection. Vitamin A does not seem to be indispensable for the 
production of antibodies. Weight loss and severity of symptoms do not parallel 
the phagocytic index chang(‘s, and these changes completely reverse when the 
vitamin A-deficient animals are placed on a normal diet for a sulficient length of 
time. 

The determination of vitamins B and G in human urine by the rat-growth 
method, O. M. Helmer {Jour. Nutr., IS {1V31), No. 3, pp. 279-286, fig. 1). —In 
continuation of a previous study (E. S. R., 74, p. 132), the author describes a 
simplified method for preparing human urine supplements by means of adsorp¬ 
tion of the vitamins B and G on Lloyd’s reagent, and reports the results of 
determinations made on urine samples obtained from five subjects which were 
tested for vitamins B and G activity by the rat-growth method. The method 
is similar to the technic described by Harris and Leong (E. S. R., 76, p. 425). 

The results agree with those of Harris and Leong, with acid clay used for 
the adsorption of vitamin B, and the bradycardia method of Harris, which has 
the advantage of requiring less urine for the test, and with the results reported 
previously by the author and by Roscoe (E. S. R., 76, p. 885) that vitamin G or 
flavine is excreted in normal urine. The urine samples tested contained larger 
amounts of vitamin G than of vitamin B. 

A study of the effect of vitamin B and iodine on the weight, iodine con¬ 
tent and structure of the tliyroid gland of the rat, M. D. Carpenter and G. 
R. Shabpless {Jour. Niitr., 13 {1937), No. 3, pp. 235-247, figs. 4). —This study 
was conducted on male and female animals divided into three groups and main¬ 
tained on well-controiled purified diets at different levels of iodine intake for 
41, 82, and 123 days, respectively, with the latter two groups also receiving yeast 
supplement. Iodine determinations were made on the diet materials and on one^ 
lobe of the thyroid of each rat. The hypophyses were also weighed, since a rela¬ 
tionship is known to exist between the hypophysis and the thyroid. 
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The results suggest that some factor present In yeast, which is not destroyed 
by autoclaving and which is not supplied by a vitamin B-containing extract, 
causes an increase in the iodine content and concentration of the thyroid. The 
rats receiving the vitamin B-deflcient diet containing 0.0038 percent of iodine 
developed a thyroid gland that microscopically simulated colloid goiter, while 
the rats on the same diet containing 0.019 percent of iodine or vitamin B failed 
to develop this condition. The differences in the weights of the hypophyses of 
the rats were not statistically significant. 

On the fractionation of the vitamin Ba complex from various source 
materials, N. Haixiday and 11. M. Evans (Jour. Biol. Chem., 118 (1937) ^ No. I, 
pp. 255-267, fig- 1 ).—The authors studied the extent of the influence of the 
“filtrate factor” of Lepkovsky et al. (E. S. R., 76, p. 839) in tests for vitamin 
Bo. The basal diet (787--B) contained 8 percent filtered butterfat and 68 percent 
of cornstarch, and in diets 793 and 794 the butterfat was reduced to 3 percent 
and 73 percent of sucrose replaced the cornstarch. Tlie casein for diets 787-B 
and 793 was extracted four times with boiling 95 i)ercent alcohol, twice with 
cold 60 percent, and once with cold 95 percent alcohol for 24 hr. each. In diet 
794 the casein was washed for 1 week in acidulated water, dried, and extracted 
continuously for 1 week with 70 percent alcohol. All test materials were pre¬ 
pared in a darkened room and stored in dark bottles. The relative vitamin Be 
potency of the following materials was determined: Brewers’ yeast preparations 
(irradiated and nonirradiated), fresh and dried liver preparations, wheat germ 
oil, hepatoflavine, whole wheat preparations, rice bran filtrate, and the Lep¬ 
kovsky-Jukes filtrate factor concentrate. 

During the depletion period the basal diet was supplemented by vitamin Bi 
only, and in from 4 to 5 weeks for diet 787-B and from 3 to 4 weeks for diets 
793 and 794 the growth ceased and mild dermatitis developed. The experimental 
results for a 4-week period are reported. The dermatitis symptoms were scored 
from 1-f to 4-f, denoting progressive changes from a mild condition and no 
signs of growth to the final stage in which the rats had lost from 10 to 20 g in 
weight and exhibited rawness about the mouth and nose, closed eyes, edematous 
condition of the feet and forelegs, and bloody urine. It was assumed that the 
presence of the filtrate factor separated from vitamin Ba is indicated by induced 
growth without protection from dermatitis. Applying these criteria to the 
data presented, the following observations are made; 

The liver extract of Lepkovsky and Jukes contains no vitamin Bo, but is a 
good source of the filtrate factor. Fractions prepared from whole wheat and 
from liver stimulated growth without protecting the rats from dermatitis. The 
vitamin Ba was almost completely recovered from eluates of liver and whole 
wheat preparations after adsorption. The vitamin Bo activity was not com¬ 
pletely removed from the rice bran extract after four adsorptions. The growth- 
promoting activity of vitamin Bo in the liver filtrate was slightly lowered by 
autoclaving at pH 9 for 1 hr. and was lost by storage in the cold. Both the 
vitamin Bo and the filtrate factor can be dialyzed. No vitamin Bo activity was 
found in wheat germ oil nor destruction of any factor pre.sent in brewers’ yeast 
extract after 10 hr. of irradiation. “It would seem that an eluate from dialyzed 
freshly prepared liver filtrate or from whole wheat extract would be a promising 
source material to be used for further work in concentrating vitamin Bo.” 
The conclusions of Lepkovsky and Jukes regarding the growth-stimulating 
action of the filtrate factor are confirmed. 

Dietary production of the syndrome of deficiency in vitamin Bo, N. HaIt- 
ODAY and H. M, Evans (Jour. Nutr., 13 (1937), No. 6, pp. 657-667, fig. I).—fn 
addition to the findings noted previously from a preliminary report (E. S. R., 
76, p. 728), the authors describe tests made on rats after modifying the car- 
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bohydrate and fat contents of the original Sherman-Spohn diet to give tbe 
experimental diet 787-A which contains sugar in place of cornstarch, and 
diets 787~B, 793, and 794, referred to in the abstract preceding this. 

It is concluded that diets 793 and 794, which are high in sucrose, low in fat, 
and contain casein extracted with both boiling 95-percent alcohol and cold 60- 
percent alcohol, can be depended upon to induce the syndrome of vitamin B« 
deficiency with regularity and uniformity. A system of scoring symptoms is 
presented which permits quantitative comparison of the animals in the various 
groups. 

A new essential dietary factor, C. A. Elvehjem, C. J. Koeiin, Jb., and J. J. 
Oleson {Jour, Biol, Chem., 115 {19S6), No, 3, pp, 707-719^ figs, 3). —In this 
contribution from the Wisconsin Exijeriment Station the authors describe an 
essential dietary factor which is distinct from the known dietary essentials. 
The method followed in the concentration of this alcohol-ether precipitate 
factor from liver extract and its distribution and identity are discussed. Evi¬ 
dence is advanced to show that the factor is distinct from the vitamins Bi, 
Ba, B 4 , Bu, and flavine and is neither an amino acid nor choline. The factor 
occurs ill liver, yeast, and milk and is water-soluble, insoluble in the fat sol¬ 
vents, labile to autoclaving, and adsorbed on charcoal. When the factor was 
omitted from the diet of experimental rats the rats failed to grow, a point 
which should be considered when any attempt is made to produce pellagra in the 
rat. 

Vitamin-C content of vegetables.—^V, Cabbage, S. Gould, D. K. Tressleb, 
and C. G. Kino {Food Res.^ 1 {1936), No, 5, pp, 427-^3 figs, 2), —In continuation 
of the series of studies at the New York State Experiment Station (E. S. R., 
77, p. 151), data have been obtained on the effect of variety, cooking, storage, 
and refrigeration after cooking on the vitamin C content of three varieties of 
early and three of late cabbage. The titration method was used throughout, 
following the technic of Mack and Tressler as described on page 154, and the 
results were confirmed by 14-day curative tests on guinea pigs. The cooking 
method was substantially that of Halliday and Noble. 

The three early varieties tested. Golden Acre, Early Copenhagen, and Peer¬ 
less, were much higher in ascorbic acid, 0.55, 0.55, and 0.56 mg per gram than 
the three later varieties, Late Copenhagen Market, Glory, and Danish Ballhead, 
0.26, 0.3, and 0.3 mg per gram, respectively. Whole heads of cabbage of the 
Glory variety lost ascorbic acid during storage, the losses being more rapid the 
higher the temperature. At the end of 42 days of storage at room temperature 
the value had dropped from 0.32 to 0.21 mg per gram, while it required 84 days 
for cabbage stored just above freezing to reach this value. 

During the cooking of the cabbage about one-fourth of the original vitamin O 
content was lost in the first few minutes, after which the loss was very slight, 
although there was a gradual transfer of the vitamin from the cabbage to the 
cooking water. Losses in the cooked cabbage continued on storage even in 
very cold refrigerator temperature, l®-3® C. The losses amounted to somewhat 
over 50 percent after 48 hr. It is suggested that the catalytic effect of copper 
or hemochromogen-like substances might account for the oxidation, as suggested 
by Barron, DeMeio, and Klemperer (E. S. R., 75, p. 741). 

TEXTILES AND CLOTHING 

A portable ultra-violet fluorescence lamp for the examination of textile 
and other materials, D. A. Derrett-Smith {Jou)\ Textile Inst,, 28 {1937), Yo. 
5, pp. TI 45 -TI 6 O, pis. 4). —The lamp described has an ultraviolet radiation of 
from 3,000 to 4,000 a. u. and has been successfully used in the examination of 
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fabrics impregnated with different oils, fats, and waxes, in the determination of 
the depth of dyeing in yarns and fabrics, and for the detection of mildew and 
metallic soap stains. 

The demand for textile fabrics for various purposes, J. V. Coles (Missouri 
8ta. Bui. S87 (19S7), pp. G9, 70).—In this progress report data are given on 
the character of the demand for window curtains, blankets, sheets, towels, 
women’s dresses, and hosiery. 

HOME MANAGEMENT AND EQUIPMENT 

[Home management studies by the Illinois Station] (Illinois Sta. Rpt. 
1936, pp. 297-306, fig. 1). —This progress report deals with a continuation of the 
analysis of 216 farm and 62 town family records in a study on planned spending 
and of 84 farm family record books for the period of 11)32-85 to show changing 
consumer habits, by U. C. Freeman. 

MISCELIANEOUS 

Yearbook of Agriculture, 1937, H. A. Wallace et al. (V. *Sf. Dept. Agr. 
Yearbook 1937, pp. r8]+i^i)7, figs. 335). —This contains The Secretary’s Report 
to the President (pp. 1-116), i)reviously noted (E. S. R., 76, pp. 617, 667, 698, 
732) ; and Better Plants and Animals, II, noted elsewhere in this issue and dis¬ 
cussed editorially (E. S. R., 77, p. 737). 

A year’s progress in solving farm problems of Illinois: [Forty-ninth 
Annual Report of Illinois Station, 1936], compiled and edited by F. J. 
Keilholz (Illinois Sta. Rpt, 1936, pp. 333, figs. 47). —The experimental work not 
previously referred to is for the nio.st part noted els(*where in this issue. 

Science points the way: Work of the [i^fissourij Agricultural Experi¬ 
ment Station, [1936], E. B. ]VIumi<x>rd, S. B. Siiiuky, et al. (Missouri Sfa. Bui. 
387 (1937), pp. 121, figs. 9). —The experimental work not previously abstracted 
is for the most part noted elsewhere in this issue. 

Fifty-seventh Annual Report of the North Carolina Agricultural Experi¬ 
ment Station, [1934], R. Y. Winters et al. (North Carolina lita. Rpt. 1934, 
pp. 84)- —The experimental work not previously referred to is for the most part 
noted elsewhere in this issue. Data aie included on the cost of production of 
cotton, tobacco, and potatoes, by R. E. L. Greene (pp. 27, 28), and of eggs (p. 58), 
and on factors innuencing the commercial manufacture of cucumber pickles, by 
I. D. Jones (pp. 69, 70). 

The first fifty years of the Oregon Agricultural Experiment Station, 

1887-1937 (Oregon Sta. Circ. 125 (1937), pp. \28\, figs. This account 

includes a chronology by J. C. Burtner, a pictorial summary of 15 outstanding 
achievements of the station and a number of the current research projects, and 
data pertaining to the substations. 

History of the first quarter of a century of the agricultural experiment 
station at Rio Piedras, Puerto Rico, M. T. Cook, J. I. Otero, F. A. L6pez 
DomInouez, et au (Puerto Rico Col. Sta. Bui. 44 (1937), pp. 123, pi. 1, figs. 
18).—This is a review of the history and work of this station, including a list of 
its publicatioils. 

Fiftieth Annual Report [of Vermont Station, 1937], J. L. Hirxs (Ver¬ 
mont Sta. Bui. 425 (1937), pp. 34). —The experimental work not previously 
referred to is for the most part noted elsewhere in this issue. Herd improvement 
data are also included (pp. 17, 18). 



NOTES 


Arizona University.—A permanent lal)oratory is projected to continue the 
work under way for many y(‘ars l)y I>r. A. E. Douglass on the relationship 
between tree rings and climatic cycles. This laboratory will be under the 
direction of a board consisting of Drs. Douglass, E. llaury, and Edwin F. 
Carpenter, who will seek to work out a system of classifying data from more 
than 30,000 observations. 

Georgia (k)astal Plain Station.—Plans for the erection by the U. S. Depart¬ 
ment of Agriculture of a greenho\i.s(‘ to cost $4,000 are iiiuha* way. 

Idaho Station.—About 62 percent of the bean acreage of the State is now 
planted to strains of the Great Northern variety developed by the station. An 
estimated increase in yield of Go i)ercent is i)r(‘dicted from the use of these 
strains, which at current prices would yield to the growers an increased in¬ 
come of approximately $4,000,000 per annum. 

Kansas College and Station.—Dr. II. F. Lienhardt, associated with the 
veterinary work of tlie institution since 1017 and since 1020 head of the depart¬ 
ment of veterinary medicine and pathologist of the station, died November 31, 
1937, at the age of 43 years. A native of Pennsylvania, he received the D. V. M. 
degree from the University of Penn.sylvania in 1916. He served in the U. S. 
Veterinary Corps in 1918-19. 

F. G. Parsons, assistant in cooperative experiments, resigned November 30, 
1937, to accept a position in tlie department of agronomy in the University of 
California at Davis and has been succeeded by H. D. Hollembeak. 

Michigan Station.^—0. B, Winter, re.search associate in chemistry since 1919 
and, aside from a brief service in 1911 and 1912 as assistant chemist in the 
New York State Station, continuou.sly associated with the chemical work in 
Michigan since 3910, died October 1, 1937, aged 58 years. lie was a native of 
the State and received the B. S. degree from the I^niversity of Michigan in 
1909 and the M. S. degree in 1930. He was an outstanding authority on the 
analysis of idant materials. 

Nevada Station.—A constant-temperature room for investigations of nutrient 
availability by the Neubauer method, with a capacity of se\eral hundred cul¬ 
tures, is being installed in the soils research laboratory. 

Puerto Rico Station.—David W. May, director from 1904 until his retire¬ 
ment in 1930, died at Benton City, Mo., December 12, 1937. Born in Platte 
County, Mo., on April 22, 1868, he received from the University of ^lissouri the 
B. Agr. degree in 1894 and the M. Agr. degree in 1896 and served as assistant 
agriculturist in charge of field experiments in the Missouri Station from 1896 
to 18t)t). He was then (unployed by the Office of Experiment Stations until 
1901, when he became animal husbandman in the Kentucky Station. In 1917-18 
he was associated with Expviimcnt yStatioii Record in connection with the 
abstracting in animal husbandry and djiirying. His services in Puerto Rico 
have been discussed editorially (E. S. R., 62, p. 601). 

Clemson College and South Carolina Station.—Dr. Richard N. Brackett, 
said to have been the last surviving member of the original faculty, died Novcm 
ber 27, 1937, at the age of 74 years. Dr. Brackett was a graduate of Davidson 
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College In 1883 and received the Ph. D. degree from Johns Hopkins University 
in 1887. After 4 years as chemist of the Arkansas Geological Survey, he went 
to Clemson in 1891 as associate professor of chemistry and assistant chemist. 
In 1908 he relinquished his station connection but continued his college duties 
until 1033 and subsequently served as lecturer in chemistry. He was also for 
23 years State chemist in charge of fertilizer inspection. He was prominent in 
the Association of Official Agricultural Chemists, serving as president in 1910. 

Texas Station.—Dr. J. J. Taubenhaus, chief of the division of plant pathology 
and physiology since 1916, died December 13, 1937, aged 53 years. Dr. Tauben¬ 
haus was born in Palestine, becoming an American citizen in 3908. He received 
the B. S. and M. S. degrees from Cornell University is 1908 and 1909 and the 
Ph. D. degree from the University of Pennsylvania in 1913, and served as asso¬ 
ciate plant pathologist in the Delaware Station from 1909 to 1935. He had 
worked esi^ecially with diseases of vegetable crops and cotton and was widely 
known for his contributions in these and related lines. 

Vermont Station.—A State appropriation of $5,000 per annum has been made 
for research in horticulture, with special reference to orchard practice. This 
will include soil management and maintenance of fertility, winter injury and 
its relation to orchard practices, control of insect pests and fungus diseases, 
orchard management, and marketing methods. 

West Virginia University and Station.—Dean and Director P. D. Promme 
resigned February 1 to accept an appointment in the Office of ExperimenC 
Stations with the rank of principal experiment station administrator. In his 
stead Dr. C. R. Orton, head of the department of plant pathology and forestry, 
has been appointed dean of the College of Agriculture, Forestry, and Home 
Elconomics and director of the station, and J. O. Knapp, assistant director of 
agricultural extension, has been designated acting director of extension. 

American Society of Agronomy.—^This society held its thirtieth annual 
meeting in Chicago from November 30 to December 3, 1937, with a registra¬ 
tion of 713. The address of President F. D. Richey was entitled Why Plant 
Research, dealing with reasons for its continuance and what it may be ex¬ 
pected to accomplish. 

The officers for the ensuing year include the following: President, Emil Truog ; 
Vice President, R. J. Garber; chairman of crops section, Ide P. Trotter; chair¬ 
man of the soils section and president of the Soil Science Society of America, 
A. M. O’Neal; secretary-treasurer, P. B. Smith, Gainesville, Fla.; editor, J. D. 
Luckett; and members of the executive committee, F. D. Richey and R. M. 
Salter. W. A. Albrecht, Columbia, Mo., was elected secretary of the Soil 
Science Society. The fellows elected were O. S. Aamodt, W. A. Albrecht, P. E. 
Bear, H. O. Buckman, G. W. Conrey, H. D. Hughes, F. D. Keim, R. D. Lewis, 
J. D. Luckett, and H. L. Westover. 

Rural Sociological Society of America.—This society was organized Decem¬ 
ber 29, 1937, at Atlantic City, N. J., with the following officers for the ensuing 
year: President, Dwight Sanderson; vice president, J. H. Kolb; secretary- 
treasurer, T. Lynn Smith, Baton Rouge, La.; and additional members of the 
executive committee, C. B. Lively and C. C. Taylor. A research committee, 
consisting of C. Horace Hamilton, chairman, Harold Dorn, and N. L. Whetten, 
was appointeS, as well as a teaching committee, consisting of Wilson Gee, chair¬ 
man, O. D. Duncan, and C. R. Hoffer, and an extension committee with J. P. 
Schmidt, chairman, Mary E. Duthie, and T. L. Vaughan. The society will carry 
on the Journal of Rural Sociology and will also undertake the publication of a 
series of rural sociological monographs. 
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THE 1937 REPORT OF THE CHIEF OF THE OFFICE OF EXPERIMENT 

STATIONS 

During the fiscal year ended Juno 30,1937, the administrative func¬ 
tions and responsibilities of the Office of Experiment Stations were 
considerably enlarged and extended by the administration of $1,200,- 
000 of additional research funds made available to the experiment 
stations and the Federal Department of Agi’iculture under the Bank- 
head-Jones Act. The report of the Chief of the Office for this period 
gives special prominence to these developments, and many of his find- 
ings on this and other matters are of general interest. 

It may be recalled that under the terms of the Bankhead-Jones Act 
a special research fund is set up, half for special research projects of 
the Department and the remainder for the establislunent and main¬ 
tenance of research laboratories for the major agricultural regions. 
The sum available for this purimse in 1937 was $784,000. As the 
agency responsible for the administration of the fund, the Office co¬ 
operated in the further development of the three regional laboratories 
established during the previous year and in the selection of projects 
and development of iilans for three additional laboratories, as well 
as in the program of the 34 special research projects which were active 
during the year. 

All of the regional laboratories already set up (E. S. R., 75, p. 1) 
made distinct progress. At Charleston, S. C., the laboratory to de¬ 
velop improved varieties of vegetable crop plants having superior 
adaptation to the southeastern region of the United States was in 
active operation. At the end of the year laboratory buildings, green¬ 
houses, a superintendent’s residence, and other structures had been 
completed and were in use. About 170 acres of land had been made 
ready, and plant materials to serve for research in breeding and im¬ 
provement of vegetable crop plants had been assembled. Over 700 
strains of cabbage, cauliflower, and related plants, over 300 accessions 
of watermelons, and several hundred strains of tomatoes, beans, and 
peas were grown and tested for tolerance to weather conditions and' 
diseases. 
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'Ki^second regional laboratory, devoted to research into the indus¬ 
trial utilization of the soybean and soybean products and located at 
the University of Illinois under the leadership of the Bureau of 
Chemistry and Soils, Secured laboratory space, assembled equipment 
and other facilities, appointed a staff, and developed satisfactory re¬ 
lationships with the 12 experiment stations of the north-central region. 
While the physical plant was being developed, the Bureau of Plant 
Industry, in cooperation with 5 State experiment stations, grew more 
than 500 samples of seed in 5 States to study the effect of varietal, 
soil, fertilizer, and climatic factors on the chemical constituents of 
the soybean. Over 150 samples of 0 varieties of soybeans were 
analyzed. 

Under the regional laboratory project for pasture improvement in 
the Northeast, located at State College, Pa., major attention was 
given to the completion of the physical plant, including the labora¬ 
tory, the assembling and installation of equipment, the selection of 
research personnel, and development of the research program and 
lulationships with the directors of the Northeastern States. The 
Pennsylvania Experiment Station assigned for the use of the labora¬ 
tory 40 acres of land for nursery plantings, plat experiments, breed¬ 
ing work, and other purposes. Over 30,000 seedlings, including some 
16 species, were grown in the greenhouse and transplanted to the 
nursery as a beginning for the research work. 

One of the three additional regional laboratories took form at the 
Alabama Polytechnic Institute, where it is being devoted to research 
to develop methods of control for diseases and parasites of domestic 
animals in the southeastern region. The State of Alabama, through 
the institute, deeded to the Department approximately 40 acres of 
land as a site for the laboratory. Plans and specifications for the 
buildings and improvements were approved and contracts awarded for 
construction before the close of the fiscal year. 

Following joint consideration by the directors of the 13 North 
Central States and representatives of the Department, a regional 
laboratory project for the improvement of swine through breeding 
methods was approved for this region. Active participation was 
formulated and agreed upon with the State experiment stations of 
Iowa, Nebraska, l^souri, and Minnesota. These States are to fur¬ 
nish land and swine, and by joint agreement the laboratory head¬ 
quarters ^ere located at the Iowa State College, where physical plant 
facilities will be available which would be difficult to secure in any 
other way. 

A laboratory for the improvement of sheep for western ranges 
t|i|NMigh the application of breeding methods was agreed upon in 
co!!Q|>«ration with the directors of the 11 western range States and 
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Texas. This laboratory is located at Dubois, Idaho, in conjunction 
with the facilities the Department has already established there. The 
research program and cooperative relationships agreed upon provide 
for coordination of the research of the laboratory with that of the 
State stations and the Department under regular funds. Plans and 
specifications for the laboratory and other necessary improvements 
were approved before the end of the year and contracts awarded for 
construction of the major units. 

The report emphasizes the fact that in the selection of these new 
laboratory projects and in the planning of the research program 
the Department has had the wholehearted, active interest and help 
of the State stations. “While it is too early for conclusions as to the 
effectiveness of projects thus organized for coordinated attack on 
problems of regional or national significance, the plans would seem 
to be logical and promising of most effective results with a minimiun 
of additional cost for the kind and scope of research undertaken. 
Considering the many agencies involved in the coordinated attack 
and the comprehensive problems undertaken, the progress in the 
development of the regional laboratory program would seem to be 
highly satisfactory.” 

Meanwhile, the work of the individual State experiment stations 
under the Bankhead-Jones appropriation was organized into 511 
projects, of which 178 were new and 16 revised. The stations also 
carried on 487 Adams fund projects and 1,621 Purnell fund projects 
in addition to their activities under the Hatch fund and other re¬ 
sources. Special mention is made in the report of the progress in 
Hawaii and Puerto Rico, the former largely in the direction of a 
more diversified agriculture and the latter designed both to improve 
the agriculture in the island and to aid as a tropical outpost station 
in projects of benefit to the agriculture of the continental United 
States. 

In expanding a cooperative-coordinated attack in research, all the 
stations continued to work closely with other State agencies and local 
organized groups, with each other in regional groups, and with this 
Department individually and in regional and national groups. In 
carrying out its functions, this Office examined, approved, and re¬ 
corded nearly 1,200 new or revised formal cooperative research proj¬ 
ects between bureaus of the Department and the State experiment 
stations. These covered nearly 1,000 major research undertakings. 
All of the State agricultural experiment stations and all but one of 
the research bureaus of the Department again participated. There 
were also many informal cooperative agreements between organized 
regional and national groups of stations, and in some cases between • 
such groups and this Department. Some of these informal under- 
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takings were of major importance to specialized phases of agricul¬ 
tural production and rural life and were gradually assuming formal 
status. 

Among other activities of the Office, reference is made to the status 
of Experiment Station Record, This publication, with a staff in¬ 
cluding on a whole time or part time basis practically all of the spe¬ 
cialists in the Office, completed volumes 75 and 76, containing 3,343 
and 3,501 abstracts, respectively, and in addition the customary edi¬ 
torials, news notes, and indexes. The compilation of a sixth general 
index, covering volumes 61-70, has already been referred to (E. S. R., 
77, p. 579). 

The number of abstracts published in the Record during the year 
was slightly larger than in 1936, but it is noted that the steady 
increase in the literature resulting from the continued development 
of agricultural research intensified an already acute problem as to 
selection of material. ‘‘When the present space limits of 1,800 printed 
pages were adopted in 1911, the aggregate income of the State experi¬ 
ment stations was less than $4,000,000 and tlieir scientific staffs num¬ 
bered less than 1,600 workers. In 1936 their staffs had increased to 
over 3,800 and their aggregate revenue to over $16,000,000. The sta¬ 
tion output in publications has likewise increased tremendously, 
partly in the stations’ own series but even more largely through scien¬ 
tific journals. Other research agencies in the field of agriculture 
and home economics, including the Federal Department of Agricul¬ 
ture, have shown a similar increase in activity, and such subjects as 
agricultural economics, rural sociology, agricultural engineering, 
genetics, and home economics have made practically their entire de¬ 
velopment during the past quarter of a century. 

“Under these circumstances the policy followed was that of a rela¬ 
tively complete review of all publications by experiment station and 
Department workers and the utilization of the remaining space 
largely on a basis of potential usefulness to these groups. Despite 
a more rigid selection than at any previous period, at the close of the 
year material sufficient lor at least two additional issues was awaiting 
publication for which no space w^as available. With depression cuts 
in State appropriations being restored and the crest of the Bankhead- 
Jones Act funds still ahead, it has become increasingly evident that 
considerable enlargement of space will be essential if existing policies 
are to be iwintained.” 



RECENT WORK !N AGRICULTURAL SCIENCE 


AORICTILTTJEAL AND BIOLOGICAL CHEMISTBY 

[Chemical investigations of the Puerto Rico College Station], R. Asboto 
{Puerto Rico Col. 8ta. Rpt. 1936y pp. 26-33 ).—This report notes studies on an 
improved method of rum manufacture, the preparation of high grade alpha- 
cellulose from sugarcane foliage and bagasse by a method particularly adapt¬ 
able to Puerto Rican conditions, varieties of cassava roots from an industrial 
standpoint, the industrialization of sugar factory filter cake, and the canning 
of coconuts and papayas. 

Gmelin*s handbook of inorganic chemistry.—IV, Nitrogen, pt. 4 {Omelins 
Handbuch der anorganischen Chemie. Systeyn-Nummer 4: Stickstoff. Lief. 4» 
Berlin: Verlag Chem.y 1936y 8. ed., No. 4, pt. 4y pp. XVni+N855-N1038+XXIIy 
figs. 16 ).—The fourth part of the section on nitrogen in the present edition of 
this well-known handbook, parts of which have already been noted (E. S. R., 
75, p. 581), deals with the following compounds: Nitroxyl, dihydroxylamine, 
hydroxylamine, nitrohydroxylamine, nitrosohydroxylamine, nitroamide, nitroso- 
amide, hydronitrous acid, hyponilrous acid, nitrous acid, pernitrous acid, nitric 
acid, pernitric acid, and other compounds of nitrogen, oxygen, and hydrogen. 

Gmelin*s handbook of inorganic chemistry.—^XXXV, Aluminum, Sect. A, 
pt. 5 {Omelins Handbuch der anorganischen Chemie. System-Nummer 35: Alu¬ 
minium. Teil A, Lief. 5. Berlin: Verlag Chem.y 1937y 8. ed.. No. 35, Sect. A, pt. 5, 
pp. A683-A886, figs. 108 ).—The part here noted deals with alloys of aluminum 
with metals from zinc to uranium. 

Chemical investigations of the tobacco plant.—^VI, Chemical changes that 
occur in leaves during culture in light and in darkness, H. B. Yickebt, G. W. 
PucHKB, A. J. Wakeman, and C. S. Leavenworth {Connecticut [New Haven] 
St a. Bui. 399 {1937), pp. 753-832, figs. 33 ).—Extending a research of which a 
number of results have already been noted (E. S. R., 74, p. 151), the authors 
have now subjected approximately equal samples of fully developed leaves of 
the tobacco plant to culture in water, in dilute glucose, and in dilute nutrient 
salt solution, both in continuous light and in the dark, and determined many 
of the chemical changes occurring under these conditions. 

“Synthesis of organic solids in very considerable amounts occurred in light 
Decomposition of organic solids into volatile products (water and carbon 
dioxide chiefly) occurred in the dark. The newly synthesized organic solids 
in the light experiments appeared to be mainly water-soluble, there being 
little change in the water-insoluble solids. 

“Imbibition of water occurred in each case except in the culture on salt 
solution in the light. In several cases this resulted in guttatiou of water from 
the lower surface of the leaves. The excess of water was retained for approxi¬ 
mately 100 hr., but subsequently, with the onset of chlorophyll degeneration, 
the water-holding capacity diminished and the leaves rapidly lost weight. 

“Digestion of protein with the production of amino acids proceeded rapidly 
and at approximately the same rate for 72 hr. in all experiments. Later, the 
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rate of digestion diminished in the leaves cultured in light but was main¬ 
tained in the leaves cultured in the dark. Corresponding with the digestion 
of the protein, there was an increase in the quantity of water-soluble nitrogen, 
and the composition of the water-soluble fraction underwent material change. 
These changes have chiefly to do with the amide metabolism of the leaves. 
Ammonia accumulated In notable amounts toward the end of the experi¬ 
ment in the leaves cultured in the dark, but there was only a moderate increase 
in free ammonia in the leaves in the light. The synthesis of the two amides, 
asparagine and glutamine, appears to be closely associated with this behavior. 
Very considerable amounts of asparagine accumulated during dark culture, 
but the amount of glutamine formed was small. On the other hand, both 
amides were rapidly synthesized in the light, the quantity of glutamine appreci¬ 
ably exceeding that of asparagine. The total amide synthesis at any point 
in light was materially less than the total amide synthesis in the dark. . . . 

“With respect to the source of the ammonia, it is shown that the total 
nitrogen of the two amides may have arisen from ammonia produced in two 
ways. If it is assumed that oxidative deamination of amino acids occurred, 
and that reduction of nitrate to ammonia likewise took place, the whole of 
the nitrogen of the amides, together with the excess of free ammonia, can 
be accounted for from the disappearance of amino nitrogen of amino acids 
derived originally from the protein by enzymatic digestion and from the dis¬ 
appearance of nitrate nitrogen. The sums of the two respective quantities 
agree within the experimental error. The data, therefore, support the am¬ 
monia detoxication view of the origin of amides and account with some 
accuracy for the actual quantities of amides produced. . . . 

“The total organic acidity of the tissues changed but little during culture, 
there being evidence for a slight Increase in light and a slight decrease in the 
dark. The oxalic acid content also remained essentially constant through¬ 
out. Although both malic and citric acids remained constant during culture 
in light, the quantity of malic acid diminished very rapidly in the dark, the 
change being one of the most extensive in terms of actual quantity of sub¬ 
stance involved that has been noted. Contemporaneously with the rapid 
decrease of malic acid, there was an increase in citric acid of equivalent 
signiflcance. The evidence points to a direct or indirect conversion of malic 
to citric acid under these conditions. . . . 

“Both fermentable sugar and unfermentable carbohydrate were synthesized 
throughout the period of culture in the light, although both disappeared fairly 
completely from the tissues during culture in the dark. The total quantity 
of carbohydrate synthesized accounts, however, for considerably less than 
the total increase in organic solids, and it is inferred that a substantial part 
of the newly synthesized products of photosynthesis were converted into 
other and nonreducing metabolites.” 

Observations on the variations in cyanogenetic power of white clover 
plants, 0. P. Rooebs and O. C. Fbykolm (Jour. Agr. Res. [U. R.], 65 (19S7), 
No. 7, pp. 5SSSS1) ,—^In an investigation reported upon in this contribution from 
the Minnesota Experiment Station “to determine the cyanogenetic property of 
white clover repens), from 1 to 5 individual tests were made on 
513 different white clover plants. In all, 1,983 separate tests were per¬ 
formed . . ., of which about two-thirds were negative. 

“Approximately 40 percent of the plants tested three or more times were 
consistently negative. Only 10 percent of the plants tested three or more 
times were consistently positive, and these were usually strongly positive. 
There to an indication of increase in the cyanogenetic power of plants with 
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increase in size of plant, with progress of season, and with a generally 
decreased moisture supply." 

Studies on the proteolytic activity of barley malt, S. Laufeb (Jour. Assoc, 
Off. Agr. Ofiem., 20 (i087), No. 2, pp. 307SS0, figs. 8).—The author tested a vis¬ 
cosity-change method, gelatin being used as substrate; a measurement of the 
extent of the proteolysis of edestln by a titration In alcoholic solution; and a 
similar titration method in which gelatin replaces the edestin. There was 
difficulty in obtaining uniformity or agreement of results, in that "the results* 
obtained by the three methods for the proteolytic activity of malt infusions 
differ from sample to sample and show no definite trends or parallel rela¬ 
tionships. The same applies to the proteolytic activity as secured by the 
three methods when compared to the extent of proteolysis effected in a lab¬ 
oratory mash." A tentative explanation for these discrepancies is offered. 

Further studies of fluorine distillation, D. Dahls and H. J. Wichhann 
(Jour. Assoc, Off, Agr. Chem., 20 (19S7), No. 2, pp. 297-^OS, figs. 2).—Extending 
a previous investigation (E. S. R., 76, p. 149), the authors of this contribu¬ 
tion from the U. S. D. A. Fodd and Drug Administration have now further 
found "that the recovery per cubic centimeter distillate decreases with increas¬ 
ing volume of liquid in the distilling flask, that distillations carried out at 
higher temperature give increased recoveries per cubic centimeter of distillate, 
that these variations in the recovery rate are greater when distillations are 
made with perchloric or phosphoric acid than with sulfuric acid, that the 
addition of soluble salts of nonvolatile acids to the system in the distilling 
flask causes a greater decrease in the recovery rate than would be exi)ected 
from, the increase in volume caused by the presence of such salts, [and] that 
the recovery for both perchloric and phosphoric acids varies with the amount 
of distillate collected, according to the logarithmic equation previously found 
to apply to distillations with sulfuric acid." 

Report on hydrogen-ion concentration of alkaline soils, W. T. McGbobqe 
(J our. Ascoc. Off. Agr. Ohem,, 20 (1987)t No. 2, pp. 220, 881).—The author of this 
referee report, a contribution from the Arizona Experiment Station, calls 
attention to certain causes of variation in the results of soil pH deter¬ 
minations. 

"One of these is the error introduced by the time factor, that is, how soon 
after mixing the soil and water should the pH reading be taken. Base- 
exchange reactions will cause an increase or decrease in pH with time, depend¬ 
ing upon the nature of the soluble salts present in the soil. In alkaline 
calcareous soils it is usually a reduction in pH. 

"Another important source of error is the soil:water ratio. Lowest pH 
values are obtained by the lowest workable soil:water ratio, and this value 
approaches, most closely, the pH of the soil in the field. As the soil:water 
ratio is increased, the pH rises until the dilution reaches the point of maxi¬ 
mum hydrolysis. This represents the maximum potential alkalinity of the 
soil and is usually a constant figure. Agreement on methods depends upon 
whether the objective is the pH of the soil in the field or the maximum 
alkalinity of the soils. 

"It Is of interest that results obtained in this laboratory show that pH 
values obtained by using tap water instead of distilled water for the spa 
suspension agree closely with the pH of the soil solution as obtained by 
di&fplacement methods." 

Studies in soil humus.—I, Estimation of soil humus by oxidation with 
alkaline permanganate, A. N. Pum and A. Sabup (8oU 8ci,, 44 (1987), No. 
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pp, S2SS27, fig. 1 ).—^Thls method is proposed by the authors of this contribution 
from the Irrigation Research Institute, Lahore, India. 

Boil from 1 to 2 g of the soil, depending on the amount of humus, with 
20 cc N KMn04 in 0.05 n NaOH. Add more of the alkaline KMnOi solution 
if the color of the solution is destroyed within 10 min. of boiling. After 
the oxidation is complete, make up the KMnO^-treated material to volume 
and filter. To 50 cc of the filtrate add sulfuric acid and excess of oxalic acid 
^nd titrate with KMnOi. Each cubic centimeter of alkaline permanganate (n) 
equals 8.9 mg of carbon. 

“The permanganate method as outlined is perhaps no improvement on Walkley 
and Black’s method [E. S. R., 70, p. 742] in regard to simplicity and rapidity, 
but the important point is that by two different methods of oxidation practi¬ 
cally identical results could be obtained. Whatever the nature of humus and 
its v^arious fractions, it is unlikely that we are measuring by oxidation some¬ 
thing vastly different from the actual material.’* 

The following rapid, simplified iiroparation for mechanical analysis is also 
proposed: “Humus is destroyed by heating with alkaline permanganate. In 
the presence of an excess of the latter the oi)eration is complete within 10 
min. of boiling. Excess of KMnO* is filtered, and the soil is leached with 
0.2 N HCl until free from calcium. The residue is washed back in a beaker 
and acidified with sulfuric acid, then manganese dioxide is brought into solu¬ 
tion by the addition of normal oxalic acid from a burette in 2 -cc lots, until 
the black color disappears. The soil is now leached first with 0.1 n NaCl until 
free from MnS 04 , and then with water four times, when it is ready for dispersion 
with NaOH.” 

The measurement of phosphate fixation in soils, B. E. Bbateb {Soil 8oi.^ 
44 (1937), No. 4y PP- 277-291 ).—According to the method proposed, “10 g of air- 
dried soil passed through a 1-mm sieve is placed in a 250-ml Erlenmeyer flask 
and 100 ml of diammonium phosphate solution (1 ml=0.(>4 mg P 2 O 5 ) is added. 
The contents are refiuxcd for 30 min., and 25 ml is poured off into a measuring 
cylinder. To the remaining solution 0.75 g citric acid is added, and the boil¬ 
ing is continued for an additional 30 min. At the end of this time the solu¬ 
tion is cooled and filtered, the filtrate being reserved for the colorimetric 
determination of phosphorus. The 25 ml previously removed is filtered under 
vacuum as described. Even with very clayey soils not more than 15 min. 
should be needed to obtain about 20 ml of clear filtrate. One ml of this 
filtrate is used for the colorimetric determination of phosphorus by the 
well-known ceruleomolybdate reaction, 1 ml of the molybdate solution and 6 
drops of stannous chloride solution being used. The phosphorus in 6 ml of 
the citric acid extract to which a little 10 -percent calcium acetate solution 
had been added was determined, after ignition, by extracting the residue 
with 6 ml 10 percent H 3 SO 4 and making the extract up to 100 ml. Twenty 
ml of this extract was treated in a similar manner, as previously outlined. 

“In interpreting these results, that part of the fixed phosphate which 
could not be removed by citric acid treatment was regarded as i)ermanent, in 
the sense that it was unavailable, or perhaps very slowly available, to 
plants. That f)hrt removed by citric acid was regarded as temporarily fixed. 
Temporary fixation, then, need not be regarded as fixation from an agricul¬ 
tural point of view.” 

Report on less common elements in soil, J. S. McHaroue and W. T. Fobsbe 
{Jour. Assoc. Oft. Apr. Chem., 20 (1937), No. 2, pp. 222-225).—In an associate* 
rsfefiie’s report from the Kentucky Experiment Station, the results of fur¬ 
ther collaborative work on the fusion and combustion methods for the de- 
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termination of iodine in soil are discussed. Both methods are recommended 
for adoption. 

Report on fertiUzers, G. S. Fbaps (Jour. Assoc. Off. Agr. Chem., 20 (1957), 
No. 2, pp. 228-251). —^The referee for fertilizers, in a report from the Texas 
Experiment Station, recommends consideration by associate referees of vari¬ 
ous possible alterations in methods for determining jwtasslum, phosphoric 
anhydride, and nitrogen. 

Report on nitrogen, A. L. Prince (Jour. Assoc. Off. Agr. Chem., 20 (1957), 
No. 2, pp. 249-252). —^The associate referee on determination of nitrogen in fer¬ 
tilizers recommends, in a contribution from the New Jersey Experiment Sta¬ 
tions, “that the method for the determination of water-insoluble nitrogen in 
cyanamide be further studied collaboratively with a view to its final adoption 
as Official.” 

Report on magnesium in fertilizers, J. B. Smith (Jour. Assoc. Off. Agr. 
Chem., 20 (1957), No. 2, pp. 252-265). —^The associate referee, in a report con¬ 
tributed from the Rhode Island Experiment Station, recommends changes 
in the title and wording of a method now considered to determine only 
“acid-soluble magnesia” and not “total magnesia”; “that the method pre¬ 
sented for the determination of magnesia in water-soluble compounds, used 
as sources of magnesium in mixed fertilizers, be studied collaboratively; 
that the study of methods for active magnesia in mixed fertilizers be con¬ 
tinued, with emphasis on the search for shorter procedures for determining 
magnesia after it is dissolved from fertilizers; [and] that a method for acid- 
soluble manganese be devised.” 

Effect of removing water-soluble compounds prior to determination of 
citrate-insoluble phosphorus in fertilizers, K. D. Jacob and T. H. Tsemeabne 
(Jour. Assoc. Off. Agr. Chem., 20 (1957), No. 2, pp. 277-287).—The effect of 
removing water-soluble compounds prior to the determination of citrate- 
insoluble phosphorus in 43 samples of ordinary superphosphates, double 
superphosphates, ammoniated ordinary superphosphates, ammoniated double 
superphosphates, wet-mixed base goods, and complete fertilizer mixtures was 
investigated at the U. S. D. A Bureau of Chemistry and Soils. 

“With very few exceptions the results for citrate-insoluble phosphorus are 
lower on washed charges than on the corresponding unwashed charges. In 
general, the smallest differences between results on washed and unwashed 
charges are obtained with ordinary and double superphosphates and the 
largest with ammoniated ordinary superphosphates and heavily limed super¬ 
phosphates. Varying the weight of the sample between the limits 0.5 and 2 g 
usually does not have a uniform effect on the differences between the results 
obtained on washed and unwashed charges. 

“With ordinary and double superphosphates it makes little difference in 
the results for citrate-insoluble phosphorus whether the charge is washed 
with 75 or 225 cc of water prior to the citrate digestion. On the other hand, 
thorough washing of the sample as directed in the Official method seems to 
be important in the case of ammoniated ordinary superphosphate, heavily 
limed superphosphate, and wet-mixed base goods.” 

Data showing the solubilities of the principal superphosphate constituents 
in water and in neutral ammonium citrate solution are given. The effects 
of various compounds on the solubilities of phosphates in citrate solution are 
discussed. 

Report on potash, H. R. Kratbiix (Jour. Assoc. Off. Agr. Chem., 20 (1957), 
No. 2, p. 264). —^In an associate referee’s report contributed from the Indiana 
Experiment Station, it is recommended that further study be given to the 
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following suggested change: **Welgh and remove the chloroplatinate pre< 
cipitate by washing with hot water, using slight suction. Wash with 80 
percent alcohol three times, dry as before, and weigh (loss equals K«Pt01e). 
Calculate to KsO.” It is further recommended **that studies be made of the 
errors resulting from the nonuniformity of the 2.5-g samples weighed out for 
the potash determination.** 

Farther studies on the determination of available potash in fertilizers, 
S. F. Thoboton and H. R. Ebaybuje. (Jour. Assoc. Off. Agr. OTiem., 20 (1937), 
No. 2, pp. 287-297, figs. 2).—The authors of this contribution from the Indiana 
Experiment Station find that “with some fertilizers the use of the present 
Official method gave water-insoluble residues in the potassium chloroplatinate 
precipitate. If not eliminated through the prescribed use of acidulated alcohol, 
these residues may be sufficiently large to cause appreciable errors when de¬ 
terminations are made by direct weighings. However, for the majority of 
materials, such residues were quite small. Analyses of several of these 
residues showed them to be composed principally of iron and aluminum phos¬ 
phates with aluminum phosphate present in by far the larger amount. Calcium 
and magnesium compounds were present in only minor quantities. 

“The addition of 0.6 cc of concentrated hydrochloric acid to the alcohol with 
which the potassium chloroplatinate precipitate is taken up in the platinum 
dish before filtration, as prescribed in the present Official method, eliminated 
the insoluble residues with all fertilizers studied. The use of this acidulated 
alcohol led to practically identical results regardless of whether the determina¬ 
tion was made by direct weighing or by difference after leaching. Insoluble 
residues obtained with this procedure were no larger than those obtained 
with the former Official method.** 

Comparing the present with an earlier Official method as applied to the 
analysis of some of the less common fertilizer materials, the authors found 
that “with one such material (*fiue dust’) available potash values are 5.19 
percent potassium oxide by the former Official method and 15.55 percent po¬ 
tassium oxide by the present Official method, a difference of 10.36 percent. 
Data obtained with both the Neubauer method and pot tests indicate that the 
higher value obtained with the present method represents the potash actually 
available to plants.” 

Report on acid and base-forming quality of fertilizers, L. E. Hobat (Jour. 
Assoc. Off. Agr. Ohem., 20 (1937), No. 2, pp. 264-273). —This associate referee’s 
report, submitted from the Indiana Experiment Station, recommends that the 
present tentative method “be studied in regard to the following proposed 
changes (1) substituting 0.5 n NaOH in the titration in place of 1 n NaOH, 
(2) minimizing the loss by spattering, and (3) eliminating water-insoluble ma¬ 
terial coarser than 20 mesh by wet sieving before the method is applied; 
[and] that the basicity of the phosphate rock and other factors that affect the 
method be studied further.’* 

The simultaneous quantitative estimation of the percentages methoxyl 
and ethoxyl groups in organic substances, M. Phiixips and M. J. Qoss (Jour. 
Assoc. Off. Agr. Ohem., 20 (1937), No. 2, pp.292-297, fig. i).-~The authors of this 
contribution Itom the U. S. D. A. Bureau of Chemistry and Soils obtain 
methyl and ethyl iodides from the methoxyl and ethoxyl content of the sub¬ 
stance examined by a technic based on the Zeisel reaction but which sepa¬ 
rated the iodides by combining them with trimethylamlne to form the iodides 
of the corresponding quartemary ammonium bases. The two quarternary am-* 
moatasi salts are then separated by means of their very different solubilities 
in absolute ethyl alcohol, the ethyl compound having a solubility of 4.165 g 
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in 100 cc of the solvent at 25^ C., while under like conditions the tetramethyl- 
ammoninm iodide has a solubility of bat 0.040 g i>er 100 cc. Full manipulative 
detail is given. 

The quantitative determination of lipase in milk, R. Redeb (Okla. Acad. 
8ci. Proc. lOkla. Unit;.], 15 (1885), pp. 49, 50). —^By an adaptation of standard 
procedures, the author of this contribution from the Oklahoma Exx)eriment 
Station was able to detect in milk as little as 0.05 mg of an added lipase 
preparation. 

“In this method calcium chloride was used to accelerate hydrolysis, and 
an ammonium chloride-ammonium hydroxide buffer, pH 8.9, was added to 
produce a favorable reaction. A commercial preparation of pancreatic steapsin 
was used as the source of fat-splitting enzyme. The degree of hydrolysis 
produced by increasing amounts of this preparation was first determined, using 
water as the diluting agent. 

“ The enzyme, susi)ended in water, was diluted with sufficient water to keep 
the total volume of the water solution 13 cc. Two and one-half g olive oil 
(acid-free), 2 cc buffer solution, pH 8.9, and 1 cc calcium chloride solution 
were added and the mixture shaken vigorously by hand for 3 min. and then 
placed in a thermostat at 30® 0. for 57 min. The contents of the reaction 
vessel were washed into an Erlenmeyer fiask with 95 percent alcohol so that 
the volume of the alcoholic liquid was 125 cc. Twenty cc ether were added 
and the acid titrated with 0.1 n alcoholic NaOH in the presence of thymol- 
phthalein. The degree of hydrolysis was determined by subtracting the 
initial acidity of the reaction mixture, determined in controls, from the 
acidity of the reaction mixture following incubation. 

“To test the applicability of this method of the estimation of lipase in 
milk, a second experiment was run in which milk took the place of water 
as the diluting agent. The milk was heated to 70® to inactivate any lipase 
present. Formaldehyde was added to the reaction mixtures to prevent bacterial 
action. From the degree of hydrolysis produced by the different amounts of 
the lipase when added to sterile milk, it was evident that the emulsion of 
milk and olive oil provides a substrate which is more favorable to the action 
of lipase than is the emulsion of water and olive oil. Using a 1-hr. incubation 
period, it is possible to detect the presence of 0.6 mg lipase preparation in 
milk. By increasing the incubation period from 1 hr. to 24 hr., It was possible 
to detect the presence of 0.05 mg lipase preparation. Because of the small 
amount of lipase which can be detected by this method, it appears to be 
suitable for the determination of lipase in milk.“ 

The colorimetric determination of lactic acid in tomato products, F. 
Exlejo (Jour. Assoc. Off. Agr. CJiem., 20 (1957), No. 2, pp. 503-507). — ^A determi¬ 
nation of the lactic acid content of tomato products may be of value in 
regulatory work because of the fact that “sound tomatoes contain little 
or no lactic acid, but . . . formation of this acid is associated in some instances 
with the spoilage of tomatoes.” 

The author of this contribution from the U. S. D. A. Food and Drug 
Administration describes a method based upon extraction of the lactic add, 
purification of its solution with carbon, and the development, and colorimetric 
comparison with standards, of a yellow-colored complex formed upon adding 
ferric chloride, 

Estimatioii of vitamin A, E. M. Hume (Nature ILondonl, 159 (1957), No, 
5515, pp. 467, 468).—In continuation of a previous report (B. S. R., 76, p. 164), 
biological tests made in nine different laboratories on halibut-liver oil showed 
a conversion factor of 1,470, with a range of individual values between 1,400 
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and 1,700. For the vitamin A concentrate the values were lower, most of them 
lying between 1,000 and 1,200. Spectroscopic tests demonstrated some dete¬ 
rioration in the solution of the concentrate, which is offered as an explanation 
of the lower values. It is concluded that these results do not warrant changing 
the value of 1,600 recommended by the International Conference (1934) for the 
conversion factor. 

Modem methods of cider making, H. L. Lantz (Iowa State Hort, Soc. Rpt., 
69 (1984), PP- ^8-34). —This is a brief discussion of current methods for produc¬ 
ing high quality cider on a relatively small scale. The note is a contribution 
from the Iowa Experiment Station. 

Alcohol yields from acid saccharified cereals, G. Severson (Iowa State 
Col. Jour, Sci., 11 (1981), No. 2, pp. 215-220), —The author reports an investi¬ 
gation, carried out at the Iowa Experiment Station, in which optimum condi¬ 
tions for the acid saccharification of various grains from the standpoint of 
final reducing sugar concentrations and resulting yields of alcohol from the 
fermented acid hydrolyzed liquors were determined. Maximum alcohol yields 
were determined in the cases both of acid saccharification and of malting of 
the different grains, the latter giving the higher yields. 

AGRICULTURAL METEOROLOGY 

The problem of weather forecasting, A. Schmauss (Das ProUem der 
Wettervorhersage. Leipzig: Akad, Verlagsgesell., 1931, 2, ed,, pp. [5^+102 ),— 
The need, bases, and methods of weather forecasting for various purposes are 
briefly discussed in the light of recent advances in this field. 

Monthly Weather Review, [July-August 1937] (U. S. Mo. Weather Rev., 
65 (1981), Nos. 1, pp. 261-289, pis. 8, figs. 2; 8, pp. 291-821, pis. 9, fiffs. 7).—In 
addition to the usual detailed summaries of climatological data, solar and 
aerological observations, observations on weather on the Atlantic and Pacific 
Oceans and on rivers and floods, and bibliographical and other information, 
these numbers contain the following contributions: 

No. 1. —^The Greenhouse Effect of Volcanic Dust, by W. J. Humphreys (pp. 
261, 262); Shielded Storage Precipitation Gages, by J. C. Alter (pp. 262-265) ; 
Degree-Day Normals Over the United States, by A. G. Topil (pp. 266-268) ; 
The Rain-Bearing Winds at Knoxville, Tennessee, by S. Bunch (pp. 269, 270) ; 
and Analyses of Rains and Snows at Mount Vernon, Iowa, 1936-1937, by N. 
Knight (pp. 270, 271). 

No. 8. —Climate of the West Front of the Wasatch Plateau in Central Utah, 
by R. Price and R. B. Evans (pp. 291-301) ; The Geometrical Theory of Halos, 
V, by B. W. Woolard (pp. 301, 302) (E. S. R., 78, p. 13) ; and Tropical Dis¬ 
turbances on the North Atlantic Ocean, August 1937, by W. E. Hurd (pp. 303, 
304). ^ 

The chemical composition of the atmosphere, P. A. Paneth (Quart. Jour. 
Roy. Met. Soc. [London], 68 (1981), No. 211, pp. 488-488; ahs. in Soi. Ahs., 
Sect, A — Phys., 40 (1937), No. 411 f p. 930). — Continuing previous studies dealing 
especially with the stratosphere,^ the author presents what he considers the 
most valid figi^s now known for the composition of the atmospheric air near 
the ground, and discusses the results of observations on the composition of 
the air at different heights with special reference to hydrogen. He concludes 
that the round figures which he gives “are independent of height throughout 
the whole troposphere and in the first kilometers of the stratosphere.” 


iRoy. Inst Gt. Brit. Proc., 20 (1936-37), pt. 3, No. 138, pp. 366-366, figs. 3; Nature 
[London], 139 (1037), Nos. 8609, pp. 186-182, fig. 1; 8610, pp. 220-228, figs. 2. 
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Agricultural meteorology: Some characteristics of air temperature in 
Alberta and Saskatchewan, J. W. Hopkins {Canad, Jour. Rea., 15 {1$S7), 
No. 10, Sect. O, pp, 461-491, fig a. 10). —Continuing previous studies of precipita¬ 
tion (E. S. R., 78, p. 11), the author here reports and discusses results of 
observations on precipitation at four stations in Alberta and Saskatchewan 
for the period April 1 to August 31, 1893-1933. 

Storm rainfall of eastern United States {Miami [Ohio] Conaerv. Dial., 
Tech. Rpta., pt. 5, rev. (1936), pp. [7]+552, figa. 208).—A revision of a technical 
report by the engineering staff of the district (E. S. R., 38, p. 717). 

Evaporation in Palestine, D. Asiibel. (Palestine Jour. Bot. and Hort. Sci., 

1 (1936), No. 3, pp. 8-26, figa. 3). —This article summarizes the available data on 
the quite variable evaporation in various climatic regions of Palestine as 
measured by means of the Piche tube. In all parts of Palestine the evap¬ 
oration power of the atmosphere far exceeds the amount of annual precipi¬ 
tation, thus creating adverse conditions for plants with the extended growth 
cycles. The daily march of evaporation follows in general that of tempera¬ 
ture. In the Jordan Valley on summer days evaporation rises to its daily 
maximum in the late afternoon. Evaporation is very high on hot and cold 
sirocco days, and it is recommended that sensitive plants be protected at 
their eastern borders against the desiccating effect of these winds. 

The climate of New Zealand, E. Kidson (Quart. Jour. Rog. Met. 8oc. 
[London], 63 (1937), No. 268, pp. 83-92, pis. 8, figa. 2). —This is an attractively 
illustrated descriptive account of climatic conditions in New Zealand. 

“The products from the soil in New Zealand are, in general, those of temper¬ 
ate European countries and are to a large extent the same from one end of 
the country to the other, except insofar as they are determined by the rain¬ 
fall. . . . For most of the various agricultural pursuits adopted in the dif¬ 
ferent districts, the precipitation is about the optimum. The country as a 
whole, therefore, seldom has any serious set-back from either drought or 
excessive rainfall.” Conditions are esiiecially favorable for outdoor life and 
sports and generally good for aviation. 

SOILS—lEETILIZERS 

The Solonetz-like soils in southern California, C. C. Nikiforoff (Jour. 
Amer. Soc. Agron., 29 (1937), No. 9, pp. 781-796, fig. 1). —The author of this con¬ 
tribution from the U. S. D. A. Bureau of Chemistry and Soils shows that a 
“Solonetzlike morphology of some of the so-called Solonetz soils of southern 
California has not been developed through the normal soil-forming process 
but is due to the specific character of their parent material. Therefore, a 
morphological similarity of these soils with the true Solonetz cannot be con¬ 
sidered as a proof of their Solonetz nature. A general character of distribu¬ 
tion of these soils and a character of other soils with which the former are 
associated and of an environment of their formation are not similar to those 
of the true Solonetz soils. Therefore, it appears more likely that the so-called 
Solonetz soils of southern California are not the true Solonetz but should 
be regarded as pseudo-Solonetz or Solenetzlike soils because of morphological 
similarity of their profiles with those of the true Solonetz soil. This simi¬ 
larity is nothing more than a mechanical mimicry.” 

Movement of moisture in soil, M. R. Lewis (Oreg. State Hort. Soc. Ann. 
Rpt., 28 (1958), pp. 164-171). —^The author, an irrigation engineer of the Oregon 
Experiment Station and the U. S. D. A. Bureau of Agricultural Engineering, 
considers the relationship of the plant to soil and soil water as “one of 
dynamics, that is of moving bodies and changing forces. Water is continually 
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moving from the moist soil to and into the roots and through the plant to the 
leaves where it is evaporated.” He finds that “water will not move by 
capillary action more than a few inches at a rate fast enough to be of any 
importance to tree or nut growth; second, that infiltration into the soil may 
sometimes be very slow and may be very different in different parts of the 
same grove. Both of these findings mean that the grower needs to study 
moisture conditions in his soil. A great deal can be learned by the use of a 
soil auger or a shovel and simple examination of the soil. More can be done 
by systematic sampling and moisture determination.” 

Field measurements of capillary tension, S. J. Richards and J. Lamb, Jb. 
(Jour. Amer. 8 oc. Agron., 29 (19S7), No. 9, pp. 772-780, figs. 3 ).—In a Joint 
Investigation by Cornell University and the U. S. D. A. Soil Conservation 
Service field measurements of capillary tension were carried out over parts 
of two growing seasons (1935 and 1936). “Tensions were much higher dur¬ 
ing the comparatively dry summer of 1936. Relative values of capillary ten¬ 
sion at various layers of the soil profile were consistent. Changes occurred 
where water was being lost or added before corresponding changes reached 
the other layers. The changes follow closely the precipitation data. Records 
of the capillary tension for two soils and for three crop relations on the same 
soil showed decided differences. Thifee differences were maintained over the 
two summers. . . . Experimental curves relating moisture percentage and 
capillary tensions for samples of the Lordstown surface soil were found to 
differ, depending on whether the soil was drying or wetting. The drying curve 
was also changed when the soil structure was disturbed. 

“The use of capillary tension for expressing soil moisture conditions 
eliminates the uncertainties which are introduced by the hysteresis and 
structure effects when moisture percentage is used. Capillary tension has 
the additional advantage of applying equally well for stony soils. Tensions 
cannot be measured with porous clay apparatus when they exceed 1 atmos¬ 
phere, but within the range of 1 atm. they are readily obtainable.” 

The determination of soil reaction nnder field conditions by means of 
the spear-typc glass electrode, W. T. McGeorob (Jour. Amer. Soc. Agron., 
29 (1937), No. 10, pp. 841-844 ).—Having shown that it is possible to determine 
the pH value of semiarid soils at moisture contents as low as 6 percent and 
that it makes little or no difference if the soil is dried and re-wet for the 
determination, the author of this contribution from the Arizona Experiment 
Station concludes that apparently “the spear type of electrode has supplied 
a long-felt need to the soil specialist and agronomist. In it we have equip¬ 
ment and a method which yields a value that truly represents the pH of the 
soU under any and all growing conditions. In addition to this it opens up an 
unlimited field of application to nutritional and plant beheavior studies which 
involve soil reaction in acid, neutral, and alkaline soils. It has been in use 
in this laboratory for several months, and the results may be obtained quickly 
and accurately and can be closely duplicated. The electrodes are thoroughly 
cleansed with a stream of distilled water after each determination to remove 
adhering soil, after which the electrodes are gently wiped with soft paper 
tissue. This leaves the electrodes slightly damp and assures immediate 
contact with the soil. 

“The Beckman type pH meter was used in these experiments because of the 
spear type of electrode and the extension cable which especially adapts it to 
of work.” 

Aiidoii adsorption by soil colloids in relation to changes in free Iron 
oxides, S. J. Toth (Soil Sci., 44 (1937), No. 4 , pp. 299-314) .—The author of this 
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contribution from the New Jersey Experiment Stations presents and analyzes 
experimental results showing the important role of the free iron oxide content 
of soil colloids with reference to silicate and phosphate adsorption. 

“The removal of this constituent [free iron oxide] from soil colloids lessens 
the magnitude of phosphate adsorption and results in smaller increases in 
exchange capacity produced as the result of widening the acidoid: basoid 
ratio by the phosphate treatment. The adsorption of phosphates by the Colts 
Neck, Sharkey, Cecil, and Sassafras colloids was the result of the following 
series of reactions: Fractions of the adsorbed phosphates displaced silicate 
ions from the soil colloids; another fraction reacted with the free oxides of 
iron; [and] a fraction displaced hydroxyl groups from the basoid fraction. 
The phosphate-treated colloids exhibited more marked increases in exchange 
capacity and reductions in ultimate pH than the silicate-treated colloids, even 
though the latter treatment generally resulted in a more marked anion adsorp¬ 
tion by the colloids. This was explained on the basis that the activity of 
the silicate ions is reduced at acid pH values, and the greater adsorption of 
this ion, when compared to the retention of phosphates, was due to the pre¬ 
cipitation of amorphous silica. Adsorption of silicates and phosphates by 
the Colts Neck and Cecil colloids reduced the free iron oxide contents. The 
formation of new stable exchange groups in the two colloids was verified by 
the exchange capacity determinations of the colloids after the removal of the 
free iron oxides.” 

Studies on soil structure: Some nitrogen transformations in puddled 
soils, J. F. Bkelvzeale and W. T. McGeoeoe (Arizona St a. Tech, Bui, 69 (1987), 
pp, 225-252, figs. 4).—^Although “the alkaline-calcareous soils are extremely active 
nltriflers and ammonifiers,” in part because these soils of the semiarid South¬ 
west are well buffered at a desirable reaction range, it was nevertheless found 
that “on creating a puddled condition in these soil types nitrification is com¬ 
pletely stopped and denitrification becomes quite active. Ammonium sulfate 
appears to be denitrified to a greater extent than sodium nitrate, and this may 
have a bearing upon the relative value of these two nitrogen fertilizers on poorly 
drained soils. . . . This experiment revealed a greater loss of nitrogen from the 
puddled soil [than from merely waterlogged or dispersed soil] regardless of 
whether it was added as nitrate or ammonia, and this loss was entirely as 
gaseous nitrogen. . . . 

“When ammonium salts are added to the soil much of the ammonium ion is 
rapidly fixed by the colloids before nitrification. ... In a well aerated soil the 
zeolite ammonia is Just as readily nitrified as the sulfate. Under puddled condi¬ 
tions this is not necessarily true, as our experiments showed a slower rate or less 
nitrification and less denitrification of the zeolite form of ammonia. This ap¬ 
pears to be true for the ammonia fixed as zeolite in the soil as well as the 
synthetic zeolite. , . . 

“Throughout our studies in soil structure the critical moisture content—that 
is, the moisture content at which the soil structure is most seriously destroyed 
by agitation or vibration—is approximately that represented by the moisture 
equivalent. Regardless of how vigorously a soil is worked at moisture contents 
above or below this point it will not acquire its maximum degree of puddling. 
On studying nitrogen transformations from this angle the experiments revealed 
that the moisture equivalent is also the critical moisture content for microbio¬ 
logical oxidation processes in puddled soils. At this moisture content nitrifica¬ 
tion is checked and denitrification becomes active. If the soil is not in a puddled 
condition, then the critical point is not reached until the moisture content Is 
about 1.4 times the moisture equivalent.’^ 
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The effect of forest litter removal upon the structure of the mineral soil* 
H. A. Lunt {Jour, Forestry^ 35 (1937), No, 1, pp, 33-36), —^The Connecticut [New 
Haven] Experiment Station investigation here reported upon has shown that 
“where there is a favorable relationship existing between the forest floor and 
the mineral soil, i. e., rapid decomposition of the litter and its intimate mixing 
with the mineral soil, removal of the litter is quickly detrimental to the soil 
structure. This is of significance not only in erosion and flood control but also 
in the maintenance of favorable growing conditions for the forest, particularly 
with respect to reproduction.” 

A study of certain calcium relationships and base exchange properties 
of forest soils, R. F. Chandleb, Jr. (Jour, Forestry, 35 (1937), No, 1, pp, 
27-32), —^In an investigation reported from Cornell University, beech proved to 
be more abundant on the Canfield soil than on the Lansing, and basswood and 
American elm were more abundant on the Lansing series. The possibility that 
this distribution was associated with the calcium! requirements of the species 
is suggested. 

White cedar, red cedar, and white ash tended to maintain a high supply of 
exchangeable bases in the A horizon. Hemlock caused the soil to become more 
acid and depleted the supply of bases in the surface soil. “The fact tliat such 
differences existed between the soil under hemlock and that under the other 
stands indicates that the forest type may be very influential in maintaining the 
productivity of the soil from both a physical and chemical standpoint.” 

Availability of luitrients in nut orchard soils, R. E. Stephenson (Oreg, 
State Hort, Soc. Ann. Rpt., 28 (1936), pp. 175-180). —^The author of this contribu¬ 
tion from the Oregon Experiment Station finds, with resi)ect to the orchard soils 
here considered, that “available nutrients however abundant in the topsoil can¬ 
not compensate for a poor soil from the fifth to the tenth foot. The deep hori¬ 
zons must permit good root development and contribute moisture and perhaps 
some nutrients to assure success with orchards on unirrigated lands. Thinner 
planting may help the condition on the shallow soils. Trees 00 ft. apart with 
roots 4.5 ft. deep draw from nearly the same volume of soil as trees 40 ft. apart 
with roots 10 ft. deep. . . . Ultimately, however, the older trees must outgrow 
the shallow soils, however wide the spacing. Lateral spread of roots can hardly 
compensate completely for lack of depth. . . . The productive value of soils is 
largely conditioned by the depth of profile which carries available nutrients and 
moisture to a vigorous root system.” 

Microorganisms in relation to nut orchard soils, W. B. Bollen (Oreg. 
State Hort. Soc. Arm. Rpt., 28 (1936), pp, 183-185). —The author presents, from 
the Oregon Experiment Station, a brief popular summary of the known func¬ 
tions of soil micro-organism in the maintenance and improvement of the fer¬ 
tility and productiveness of soils. 

A comparison of the numbers of two species of Rhizobium and ammonia- 
oxidizing organisms in variously treated low^a soils, D. W. Thorne and 
P. E. Brown (Jour. Amer. Soc. Agron., 29 (1937), No. 10, pp. 877-882, figs. 5).— 
The approximate numbers of R. meliloti, R, trifolii, and ammonia-oxidizing 
organisms in variously treated soils on the agronomy farm of the Iowa Ex¬ 
periment Stati(j;i were determined at several different periods. 

“The logarithms of the numbers of R. ^meliloti and R. trifolii in the sodls 
studied had a highly significant correlation. The logarithms of numbers of 
R, meliloti and nitrite-forming organisms in the variously treated soils cropped 
to the 3-year rotation of corn, oats, and clover were highly significantly cor¬ 
related. In similarly treated soils cropped to a 5-yr. rotation of corn, oats, 
red clover, winter wheat, and alfalfa, a highly significant correlation between 
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these organisms was also noted. The correlation between the logarithms of 
numbers of these organisms in soils cropped only to corn and oats was much 
lower, being Just significant. The correlations between the actual numbers 
of organisms showed a similar trend to those found between the logarithms of 
numbers. 

“The presence of legumes in a crop rotation seems to promote a more stable 
flora of the organisms investigated. The ammonia-oxidizing organisms and the 
legume bacteria studied showed similar responses to fertilizer treatments. 
Greater fluctuations were observed, however, in the numbers of legume bacte¬ 
ria. The ammonia-oxidizing organisms reached their maximum numbers in 
the spring or early summer. The alfalfa and red clover bacteria showed no 
consistent seasonal fluctuations.** 

The numbers of ammonia-oxidizing organisms in soils as influenced by 
soil management practices, R. H. Walker, D. W. Thorne, and P. E. Brown 
(Jour, Amer, 8oc, Agron,, 29 (1937), No. 10, pp. 854-864). —In an investigation 
carried out at the Iowa Experiment Station the numbers of nitrite-forming 
bacteria developing during the course of a nitrification experiment varied with 
the amount, and with the degree of fineness, of the limestone applied to the 
soil employed. The numbers of ammonia-oxidizing organisms in the profiles 
of several Iowa soils decreased rapidly with depth in passing from the Ai to 
the Ai and to the B horizons. A study of the nitrite-forming flora of the vari¬ 
ously treated farm plats showed that large increases in numbers nearly always 
occurred wfliere limestone had been applied. 

In addition to the limestone applications, a combination treatment of 
manure and rock phosphate was very favorable to these organisms. Manure or 
crop residues with limestone also usually brought about large increases in 
numbers as compared with those found in untreated soils. Manure alone fav¬ 
ored an increased nitrifying flora in the plats cropped continuously to corn but 
showed no such favorable effect in the 5-yr. rotation series. 

No distinct differences in numbers showed any one rotation studied to be 
superior, in favoring ammonia-oxidizing organisms, to other rotations. 

The nitrite-forming bacteria in the soils studied reached their maximum 
numbers in the spring mouths. 

Fertility losses from high plains soils due to wind erosion, W. H. Lano- 
HAM ([Oklahoma] Panhandle Sta., Panhandle Bui. 63 (1937), pp. 15, figs. 2 ).— 
Analyses of successive annual dust deposits in attics of abandoned houses 
have shown that “from the first period of erosion, which occurred in 1933, 
through that of 1937, the organic matter and nitrogen had decreased 22.6 and 
20.3 percent, respectively. These results and a consideration of the literature 
suggested the following indications: 

“(1) Fertility losses were heaviest the first 2 yr. of erosion and are ap¬ 
proaching a minimum. (2) The plant nutrient losses over this area as a whole 
are not as heavy as is indicated by public opinion, and the effect on fertility 
alone, especially if minimized by conservation practices, would not limit agri¬ 
cultural recovery for several years even though the present adverse conditions 
continued. (3) Over the area as a whole the organic matter and nitrogen 
content of the undrifted cropped surface soils has been changed very little 
as a result of wind erosion. The principal damage to fertility constituents 
has occurred in the drifting soils and in individual cases, such as very sus¬ 
ceptible shallow soils. (4) The drifting soils, over a 19- or 12-yr. period 
of present adverse conditions, would approach an organic matter and a nitro¬ 
gen level approximately 70 percent of that of the cultivated soils or 60 percent 
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of that of the virgin surface (before serious wind erosion began) and at which 
continued losses in these constituents would be almost a minimum.” 

Infertile soils and noieans of improvement {Montana 8ta» Rpt 1936, pp. 88- 
26, figs. 5). —soil, the experiments on which are detailed, was shown to need 
organic matter, phosphate, potassium, and an increased ratio of calcium to 
magnesium. Supplying these deficiencies resulted in satisfactory fertility. 

The liberation of plant nutrients from the soil as affected by alfalfa, 
H. H. Bill {Virginia 8ta. Tech. Bui. 60 {1937), pp. 19, fig. i).—Continuing 
earlier work with rye (E. S. R., 71, p. 301), immature and mature alfalfa, 
mulched and turned, improved the tilth, reduced moisture losses, did not 
depress nitrification but Increased the nitrate content of the teachings, and 
produced a slight temporary increase In soil acidity immediately after the 
addition of the organic matter. This gave place, in most Instances, to a neu¬ 
tral or very slightly alkaline reaction. 

The calcium content of the teachings from alfalfa-treated soil was greater, 
and the magnesium content was much greater, than the calcium and mag¬ 
nesium contents of the control soil Icachings. The sulfur content of the leach- 
ings was also Increased by the added organic matter, but the rate of potassium 
leaching was not markedly affected. A cover crop is considered needful for 
the prevention of the leaching losses and of erosion. “No worse orchard prac¬ 
tice could be adopted than that of leaving the soil bare of cover during the 
winter period.” 

A mechanical apparatus for the rapid, high-temperature microbial de¬ 
composition of fibrous, cellulosic materials in the preparation of composts 
for mushroom cultures, B. B. Stoller, P. B. Smith,, and P. B. Brown (Jour. 
Amer. 8oc. Agron., 29 {1937), No. 9, pp. 717-723, fig. 1). —The authors describe, 
in a contribution from the Iowa Experiment Station, an arrangement by which 
moisture and air are uniformly distributed in the comi)ost and no firefang 
occurs. In practical trials, from 20 to 30 percent loss of dry weight or 
organic matter was obtained in from 7 to 10 days, and the evolution of 
carbon dioxide was very rapid. When air entering at the rate of 5 cu. ft. 
per minute was shut off, the carbon dioxide concentration passed from an 
initial 1.2 to 19 percent in 15 min. 

The apparatus used consisted of a butter churn from which all of the 
rollers were removed, but the two baflaes protruding 3 in. from the sides were 
allowed to remain. A 1-ln. pipe with %-in. holes about 2 in. apart was inserted 
through the central part At one end the pipe was connected to an air line, 
and at the other end it was sealed, a piece of %-in. copper tubing passing 
through the seal to permit of the sampling of gases in the cylinder while it 
revolved. A water connection was also made along with the air inlet. The 
chum was geared down to make about one revolution in 8 min. 

The quantity and rate of Infiow of the air entering the cylinder was meas¬ 
ured at first with a wet-test gas meter, later with a calibrated fiow meter. 
The carbon dioxide and the oxygen determinations were made with Williams* 
modification of the Orsat apparatus. The moisture determinations were made 
on l(Xl-g samples by drying in an electric oven at 105® C. The ash analysis was 
made in an eleclnrtc muffle furnace at 700®. 

What is the value of rapid soil tests for New Jersey? A. W. Blaib {Amer. 
Fert., 87 {1937), No. 9, pp. 7-9, 24, 26). —^The author of this contribution from 
the New Jersey Experiment Stations finds the results of 2 years’ work with 
various soil tests, illustrative examples of which are given, to indicate that 
such tests are of definite value. He considers, however, that the pH value 
alone should not be relied upon in judging lime needs but that tests should also 
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be made for calcium, magnesium, and aluminum. The tests for available 
potassium and phosphate have been confirmed by results of fertilizer applica¬ 
tions made in accordance with the indications of the tests. 

Fertilizers in the production program, C. V. Ruzek (Idaho State Hart, 
Assoc. [Proo.], S9 (1934), PP- 13-21 ).—^This is a general discussion of the func¬ 
tion and application of various fertilizers in the treatment of field, orchard, 
and truck soils. It is also pointed out that '‘too much emphasis cannot be 
placed on water requirement. In nonirrigated sections many of the older 
orchards are now meeting with this deficiency, which in their earlier develop¬ 
ment with smaller trees was not a limiting factor. The remedy is not fertiliza¬ 
tion. With other crops this water requirement also becomes more exacting 
with increase in yield and is frequently limited.” 

The paper is a contribution from the Oregon Experiment Station. 

The effect of fertilization on the replaceable bases in the soil, H. P. 
Mubphy (Okla. Acad. Sci. Proc. [Okla. Unii?.], 15 (1935), pp. ^1-43).—^Deter¬ 
minations of the replaceable sodium and calcium contents of the soils of plats 
of Kirkland very fine sandy loam at the Oklahoma Experiment Station showed 
that “when either nitrate of soda or kainite or both was used as the chief 
ingredient in the fertilizer the amount of active sodium increased. The in¬ 
crease was as great whether the fertilizer was mainly kainite or nitrate of 
soda. . . . 

“The increase in replaceable sodium in the surface 6 in. of soil receiving the 
300 lb. annual application of nitrate of soda accounts for approximately one- 
fourth of the sodium appiied. . . . Soils having a low Ca: Na ratio tend to 
deflocculate, are easily puddled, and seal over or run together on the surface 
after a rain. Such conditions do not allow penetration of water, and heavy 
run-off is the result. Much of our eroded soil in this state is of this nature. 
Many of the gullies now so prominent in our farm lands had as their origin 
one of these alkali spots. Such soil has a tendency to remain in suspension 
once it acquires this state and therefore may be easily carried away in the 
run-off water. 

“While the Ca: Na ratios on these fertilized plats are all well above those 
in the unfavorable soils examined in the erosion Solonetz soil study, yet the 
plats having the high replaceable sodium content in this study have a poorer 
physical condition than those with the lower sodium content. Soils having a 
good physical condition are soils with a high ratio of calcium to sodium in their 
base-exchange complex.” 

A study of various organic and inorganic phosphates, with special 
reference to their ability to penetrate soils and to their positional and 
chemical availabiUty to plants (Nevada Sta. Rpt. 1936, pp. 31, 32 ).—report 
by V. E. Spencer is given, stating that “pot cultures using a phosphorus-deficient 
soil from Illinois have again shown the distinct superiority of calcium sorbltyl- 
and calcium glucose-phosphate over treble superphosphate, in the matter of 
chemical availability.” Fermentation of glucose or sugar in the presence of 
sodium phosphate resulted in a complete transformation of inorganic to organic 
phosphate, the product being fructosediphosphate. Though this compound has 
not been isolated pure, “tests of the crude product from this process have 
shown from 60 to 70 percent of the total phosphorus in this product to leach 
through the plowed depth of soil. Thus this product is essentially as eflftcient, 
in permeating soil all of high phosphate-fixing power, as the other organic 
phosphates.” 

Comparative efficiency of calcined phosphates, J. J. Sebralles, Jb. (Soi 
Sci., 44 (1937), No. 3, pp. 175-183, pi. 1). —^The author, in an investigatiim carried 
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out at Pennsylvania State College, compared the availability, as indicated both 
by pot tests and by chemical methods, of phosphates calcined at 1,400® 0. in the 
presence of sufficient silica to bring about the volatilization of a considerable 
part of the fluorine, with that of superphosphate and of untreated rock 
phosphates. 

“As measured both by yields of oats and by amount of phosphoric acid 
recovered by the crop, the calcined phosphates were found to be equal to 
superphosphate and far superior to untreated rock phosphates. These new 
phosphates have a high availability as measured also by their solubility in 
ammonium citrate, and a close agreement was found to exist between the 
chemical and the vegetation availabilities.” 

The relative weight of shoot and root of different crops and its agri¬ 
cultural significance in relation to the amount of phosphate added to the 
soil, M. A. J. Goedbwaagen (Soil Sci., 44 (f^57), No, S, pp, 185-202, figs, C).— 
At the National Experiment Station at Groningen, Netherlands, the author 
grew Triticum vulgare, Vida faha, and Avenu sativa in wooden boxes contain¬ 
ing sandy soil, low in phosphate, to which increasing amounts of phosphate 
(CaHP04) were added, with the purpose of studying the effect of the distribu¬ 
tion of the phosphate in the soil on the development of the root system. 

‘Tn our experiments it was found that the shoot: root ratio, in general, in¬ 
creased with increasing phosphate supply. The weights of both the shoot and 
the root increased with the amount of phosphate, the shoot weight to a greater 
extent than the root weight. With large applications of phosphate the root 
weight remained constant or was lowered, and the shoot: root ratio continued 
to Increase. . . . 

“With increasing phosphate supply the increase of the shoot; root ratio was 
associated with a rise in the amount of phosphate absorbed per unit of root 
weight. The latter rose to such a degree that the total amount of phosphate 
absorbed by the plants increased considerably in spite of the relative or the 
absolute diminution of the root weight. In other words, the reduction of the 
root weight was overbalanced by the enhanced intake of phosphate by the roots. 

“The rate of photosynthesis was likewise increased, though more especially 
in the range of low^er phosphate supplies. This was indicated by the increas¬ 
ing weights of the plants when greater amounts of phosphorus were available 
in the soil. A relationship exists between the shoot: root ratio and the rate 
of photosynthesis. This rate rises when the shoot: root ratio increases, as the 
latter is accompanied by a more extensive development of the shoot, i. e., by 
an increase of the assimilating surface of the plant.” 

An exception occurred, under certain conditions, in the experiment with oats, 
in that “a decrease of the shoot: root ratio was observed with increasing 
phosphate supplies, but only when the plants were grown in small boxes in 
which the phosphate was uniformly distributed and when excessive amounts 
of phosphate were supplied.” 

The agricultural value of specially prepared blast furnace slag, J. W. 
White, F. J. Holben, and C. D. Jeftbies (Pennsylvcmia Sta, Bui. $41 (1937), 
pp, 28, figs, 5), —The following statements cover some of the more important con¬ 
clusions draw% from field-plat experiments with agricultural slag (a granu¬ 
lated product prepared by running the molten slag into cold water), reported 
in extensive detail. 

“The relative acidity-correcting values of agricultural slag and limestone are 
correlated with their crop-producing capacity. At the end of 2 yr. in contact 
with the soil, 1 ton of 20-mesh limestone reduced the acidity of the soil by 
[the equivalent of] 1,682 lb. of calcium carbonate as compared with 1,497 lb. 
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[equivalent] corrected by 3 tons of agricultural slag. One ton of agricultural 
slag contained 370 lb. of 20-mesh material. The acidity corrected in 6 yr. 
by 1 ton of agricultural slag was equivalent to 965 lb. of calcium carbonate. 

“Air-cooled slag screenings produced yields of total air-dry matter (field 
weight of all crops) on tiers 2, 3, and 4 equivalent to the yields produced by 
an equal application of water-cooled agricultural slag. The average of the 
total yields of all crops was 33.66 and 33.78 tons respectively. 

“The agricultural value of blast furnace slag, as of all forms of basic lime, 
is dependent upon its fineness. During the first 3 yr. of the experiment 1 ton 
of agricultural slag produced 5,380 lb. of crops more than unlimed soil, as com¬ 
pared to 17,280 lb. produced by 1 ton of 20-mesh slag and 19,720 lb. produced 
by 1 ton of fine slag. The pounds of lime oxides (CaO and MgO) supplied 
per ton of materials were 932, 942, and 1,058 respectively.^ 

The effects of certain lime materials on the teachings from Frederick 
silt loam soil, W. B. Ellett and H. H. Hill (Virginia Sta. Tech, Bui. 61 
(1937)t pp. 19). —It is stated that “the addition of lime materials and organic 
matter [clover hay and stable manure] gave slight increases in the amount 
of water passing through the soil. The average percentage of percolation for 
the three depths of soil was 24.5 percent of the rainfall. 

“All lime additions resulted in increased amounts of calcium in the drainage, 
when compared with the control soil left in a fallow condition. The highest 
outgo of calcium in the 1-ft. series of tanks resulted from the addition of burnt 
lime. In the 2-ft. depths of soil, the addition of limestone resulted in the 
greatest loss of calcium in the leachings. The loss of calcium was less in the 
4-ft. depths of soil than in the other two series. Organic matter with lime 
gave greater losses of calcium than the lime materials applied alone. Mag¬ 
nesium additions repressed the outgo of calcium and increased the outgo of 
magnesium in the drainage. This repressive action was noted as a result 
of the addition of lime in either the carbonate or caustic form. 

“Calcium and magnesium determinations showed that the addition of one 
form of lime was about as effective as another insofar as the total calcium 
passing into the drainage was concerned. The dolomitic forms of lime were 
almost as soluble in the soil water as the carbonate and caustic forms. Dis¬ 
solved carbonates appearing in the leachings were small in amount, indicating 
that a large proportion of the bases leached from the soil w^ere in the form 
of neutral salts. The addition of the several forms of lime materials affected 
the outgo of nitrate nitrogen very slightly, but when both lime and organic 
matter were applied large amounts of nitrate appeared in the leachings. 
There was a fixation of sulfur by the soil. The fixation of this element in¬ 
creased with the depth of soil and subsoil employed. In many cases the 
sulfur brought to the soil by rainfall was greater than that leached from the 
soil.” 

Liming Kansas soils, H. E. Myers, A. L. Clapp, and F. E. Davidson (Kansas 
Sta. arc. 185 (1937), pp. 26, figs. 75).—The circular presents a semipopular dis¬ 
cussion of limes and liming materials, the preparation of naturally occurring 
limestone for agricultural use, the lime requirements of some Kansas soils, 
as determined by peat trials, home pulverizing of limestone by means of 
portable crushers, etc. 

Soil liming investigations.—The relation of boron deficiency to over- 
liming injury, J. A. Naftel (Jour. Amer. Soc. Agron., 29 (1937), No. 9, pp. 767- 
771, figs. 8).—In this extension of a series recently noted (E. S. R., 78, p. 165), 
the author reports that excessive liming of a Norfolk loamy sand produced, in 
some cases, practically a crop failure in a number of field and garden crops 
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and that neither large applications of phosphatlc fertilizers nor manganese 
treatment had a remedial effect. Basic slag, even in quantities sufficient to 
render the soil alkaline, did not cause such failures, and boron compounds, in 
the proportion of 1 p. p. m. of the element, prevented the excessive liming with 
pure calcium carbonate from injuring the crops used on the soil tested. 

“The mechanism involved in rendering boron unavailable to plants has not 
been explained. The possibility of precipitation of Insoluble borates is dis¬ 
counted, but the possibility of biological absorption of boron by micro-organisms 
is pointed out” 

Minor fertilizer elements, R. C. Coluson {Farm Res, ["New York State 
fifto.], 4 (1987), No. 1, p. 7).—Only three soils of New York State “were found 
to possess a combination of characteristics which might result in a shortage of 
one or more important plant food elements with consequent injury to the crop.” 
It is noted that “soils which are likely to show deficiencies of the minor ele¬ 
ments are those high in silica but low in silicate minerals and low in organic 
matter, soils low in lime or those from which most of the lime has been leached, 
and soils showing little or no compaction and in which unobstructed leaching 
has taken place.” 

Some recent observations on the nse of minor elements in North 
Carolina agriculture, L. G. Wilijs and J. R. Piland (Soil Sci., 44 (1987), 
No. 4, pp. 251-268, pis. S, fig. 1). —Laboratory, greenhouse, and field experiments 
are considered by the authors of a communication from the North Carolina 
Experiment Station to Indicate that “copper, manganese, and boron may func¬ 
tion as soil amendments or plant nutrients, depending on soil and climatic 
conditions. 

“Oxidation-reduction reactions in the soil are governed by microbial reduction 
and oxidation by means of catalysts. Manganese deficiency is associated with 
an oxidation-reduction reaction in which organic matter is involved and in 
which the limiting pH value represents a condition under which the higher 
oxides are insoluble. Copper acts primarily as a catalyst of oxidation in or¬ 
ganic soils, the major beneficial effect being due to a regulation of the solubility 
of iron within the limits of the tolerance of crops. Manganese has a catalytic 
effect similar to that of copper but is less efficient. Phosphates increase the 
injury factor of organic soils which is controlled by copper; therefore copper 
sulfate should ordinarily be applied with the fertilizer. Boron deficiency is 
widespread in North Carolina soil. The symptoms range from characteristic 
deformities of the plants to abnormal tendencies to wilt in dry seasons. Root 
malnutrition and defective solvent action by roots are associated with boron 
deficiency. There is evidence that the reductive intensity of the rhizosphere 
increases as a consequence of supplying boron to a deficient soil and that cop¬ 
per may be needed to correct this condition. Under some conditions iK)tassium 
will produce an effect comparable to that of copper. This is apparently due to 
a nonnutrlent function of potassium that is associated with an unidentified 
soil defect 

*^e indiscriminate use of the minor elements is not recommended without 
further experimen^tlon in the field, although some crops in rotations may be 
benefited.” * 

Commercial fertilizers in 1936-37, G. S. Fbaps, S. B. Asbubt, and T. L. 
Oons (Texas Sta. Bid. 553 (1937), pp. 53).-—This bulletin contains the 1936-87 
fertilizer analysis data and related information, including suggestions for 
various crops and regions. Total fertilizer sales showed an increase of about 
40 percent over those of the preceding year. Sales of mixed fertilizers were 
mostly confined to about 20 analyses. 
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Botanjr; A textbook for colleKes, J. B. Hirx, L. O. Ovebholts, and H. W. 
Popp (Neu? York md London: McOraw-Hill Book Co,, 1936, pp. Xin+672, pi. 1, 
flga. 335). —This text is said to **comprise the subject matter of a two-semester 
college course in general botany.** Part 1, the structure and physiology of 
seed plants, includes coloration in plants; plant cells; leaves; metabolism— 
food synthesis; roots; absorption of water and inorganic salts; stems; growth 
and movement; flowers; fruits, seeds, and seedlings; and metabolism—^the 
catabolic phase--digestion, respiration, and fermentation. Part 2, the plant 
groups, takes up the classification of plants; Thallophyta—algae and fungi; 
Bryophyta—liverworts and mosses; Pteridophyta—^ferns and their allies; 
Spermatophyta—seed plants; families of angiosperms; and heredity. 

Grass studies.—Additions to the flora of Arkansas, E. L. Nielsen (Bho~ 
dora, 39 {1937), No. 466, pp. 423, 4H)- —In this further contribution (see p. 319) 
by the University of Arkansas, brief note is made of extensions in the range 
of eight species. 

Plant anatomy, H. Mousch (Anatomic der Pflame. Jena: Oustav Fischer, 
1936, 4. ed., rev., pp. VIII+160, flga. 155).—The descriptive text is grouped under 
the three main section headings of cells, tissues, and organs. A flnal section 
discusses the ultimate goal of anatomy, viz, the correlation of form with 
function. Improvements and supplementary material have been added espe¬ 
cially to the sections dealing with the ultramicro-organisms, viscosity, vital 
staining, plasmolysis, chromosomes, protein crystals, the signiflcance of lignin, 
and protoplasmic plant anatomy. 

The plasmatic character of the cell bridges in plants [trans. title], A. 
MtiHLDORF (Bot. Centu., Beihefte, 56 (1937), Abt. A, No. 2-3, pp. 171-364, pis. 5).— 
This monograph defines the conception and gives the general characteristics 
of cell bridges or plasmodesms, reviews the pertinent literature (with over 5 
pages of bibliography), describes the general structure of the cell wall and 
the materials and methods used, and gives the detailed results of studies of 
various plant groups from the bacteria to the flowering plants. 

Improvements in plant cytological technique, L. La Coub {Bot. Rev., 
3 (1957), No. 5, pp 241-»58).—This is a review of recent improvements (vdth 65 
literature references) in fixing technics (including permanent smears, perma¬ 
nent acetocarmine smears, root-tip smears, and fixation of material for em¬ 
bedding) ; fixing fluids (types and recommended formulas) ; dehydration and 
infiltration; chromosome stains; pretreatment; and illumination and projection. 

Aceto-carmiu mounting media, O. Zibkle {Science, 85 (1957), No. 2213, p. 
528). —Improvements in the technic are reported by which preparations may be 
made permanent by adding to the fixing solution certain inert substances 
not altering the fixation image but serving as mounting media when the 
acetic acid and water evaporate. Formulas for two such mixtures are given. 

A photoconductive photometer—A new method and apparatus for^ the 
quantitative estimation of chlorophyll, B. N. Singh and N. K. Anantha Rao 
(Our. Sd. [India], 5 (1957), No. 8, pp. 413-4^8, flgs. 5).—The principle of the 
apparatus described and illustrated consists essentially **in determining the 
amount of light absorption of an alcoholic extract of plant pigments within 
a narrowly defined region of the spectrum, for which the chlorophylls pos^ss 
a marked absorption, while the absorption of the other pigments is in¬ 
finitesimal.” The accuracy of the method is said to be ±: 2 percent 

Microclimatic and plant temperature recording with the multitherm'o- 
^aph of Hartmann and Braun [trans. title], B. Huber {Jahrh. Wise. Bot, 
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84 (19S7)t No. 5, pp. 671-709, figs. 15).—The results of tests with this multlther- 
mograph (equipped with a six-color recorder) for the thermoelectric registering 
of plant, soil, and air temperatures, and its applications as an ecological 
field apparatus, including various precautions, are detailed. 

Method of stirring gases within a closed chamber, J. W. Mitchell and 
W. E. Maetin (Plant Physiol., 12 (1937), No. 2, pp. 557, 558, fig. f).-~“In prin¬ 
ciple the method consists of rotating a fan inside of a chamber by means of 
a magnetic coupling which operates through the glass wall of the chamber 
in such a way as to cause the enclosed fan to turn synchronously with a 
revolving electromagnet on the outside of the chamber.” The rate of circula¬ 
tion may be readily adjusted. 

A contribution to the knowledge of the light field of plants and of leaf 
pigments [trans. title], K. Egle (Planta, ArcK Wiss. Bot, 26 (1937), No. 4, pp. 
546-583, figs. 15). —This paper discusses the results of a physiological and ecologi¬ 
cal study of the distribution of light to forest, open-field, and submerged 
plants, and of the distribution of leaf pigments and their various relationships 
to light under different conditions of wavelength and incidence. 

Photosynthesis and the absorption spectra of plant pigments, I, G. R. 
Bubns (Amer, Jour. Bot., 24 (1937), No. 5, pp. 257-265, figs. 3). —In continuation 
of studies by the Vermont Experiment Station relative to the mechanism of 
photosynthesis (E. S. R., 75, p. 457), an attempt is made to evaluate the known 
errors and to describe the experimental method in such a way that “the 
magnitude of the factors of which we are not aware, but which influence the 
results, may be correctly estimated.” By a method described, the relative 
amounts of photosynthesis by white pine in different portions of the spectrum 
may be calculated from physical measurements. The results obtained showed 
general agreement between the observed and calculated values for photo¬ 
synthesis and indicate that, other things being equal, the “primary absorp¬ 
tion” curve is undoubtedly the same as the photosynthetic curve. 

The agreement of the observed and calculated efliciencles in the tests com¬ 
paring red and yellow light explains the photosynthctic differences between 
the pines grown in red light and those grown in blue light as being due to 
their different colors. This color difference is in the yellow and not in the red. 
The absorption spectra of the pigments showed that the color difference is 
due to differences in the relative amounts of at least two ijigments, which 
was shown by comparing solutions from the two types of trees in a colorimeter. 

Photosynthesis of Chlorella in heavy water, F. N. Craig and S. F. 
Treleasb (Amer, Jour. Bot., 24 (1937), No. 4, pp. 232-242, figs. 7). —It is inferred 
from the results of the experiments described that IlaO, as well as DaO, enters 
Into the dark stage rather than into the photochemical stage of photosynthesis. 

Photosynthesis in relation to light and carbon dioxide, E. L. Smith 
(Natl. Acad. 8oi. Proc., 22 (1936), No. 8, pp. 504-511, figs. 5). —^The results of 
varying light intensity and COa concentration on photosynthesis in the fresh 
water plant, Cahomha, are compared with those of other workers with other 
plants. 

The influence of light and carbon dioxide on photosynthesis, E. L. Smith 
(Jour. Oen. PhyMol., 20 (1937), No. 6, pp. 807-830, figs. 8). —^The author has made 
extensive measurements with one plant for the effect of COa concentration and 
light intensity and has compared them with previous data for other plants 
imder conditions showing their basic similarities and differences. Pursuant 
to this work, “an optical system is described which furnishes an intensity of 
282,()(X) meter-candles at the bottom of a Warburg manometric vessel. With 
such a high Intensity available it was possible to measure the rate of photo- 
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synthesis of single fronds of Cahomha earoliniana over a large range of inten> 
sities and COi concentrations. 

''The data obtained are described with high precision by the equation 
K^/=p/(p*„., —where p is the rate of photosynthesis at light intensity 7, K 
is a constant which locates the curve on the I axis, and Pmax. is the asymptotic 
maximum rate of photosynthesis. With COa concentration substituted for 7, 
this equation describes the data of photosynthesis for Cahomha as a functioji 
of COa concentration. The above equation also describes the data obtained by 
other investigators for photosynthesis as a function of intensity, and of COa 
concentration where external diffusion rate is not the limiting factor. This 
shows that for different species of green plants there is a fundamental sim¬ 
ilarity in kinetic properties and therefore probably in chemical mechanism. A 
derivation of the above equation can be made in terms of half-order photo¬ 
chemical and Blackman reactions, with intensity and CO* concentration entering 
as the first power, or if both sides of the equation are squared, the photochem¬ 
ical and Blackman reactions are first order and intensity and CO* enter as 
the square. The presence of fractional exponents or intensity as the square 
suggests a complex reaction mechanism involving more than one photochemical 
reaction. This is consistent with the requirement of 4 quanta for the reduction 
of a CO* molecule.” 

Experiments on the illumination of seed by light of different wave¬ 
lengths [trails, title], A. A. Kuzmenko {Compt. Rnid. {Dok.) Acad. 8ci, 
U. R. 8. 8,, n. ser.f H (1937), No. 4, pp. 227-230, figs. S). —Seed of wheat 
(Tr[ificum] vulgare and T. durum), Perilla ocymoides, Nicotima rustica, and 
tobacco were exposed during germination to light of different wavelengths or to 
darkness for 10-15 days and then transplanted to pots, where their growth was 
observed under natural light conditions. Growth of wheat was accelerated in 
the range of red-yellow, and its height and total weight were increased. 
Blooming of Perilla was hastened in this range. A marked increase in growth 
occurred in tobacco treated with red-yellow light, but a retardation with blue 
light. The amount of nicotine was also infiuenced by the wavelengths applied 
to the seed. 

Effect of ultraviolet radiation on indole-3-n-propionic acid, D. Hare and 
H. Kersten (Plant Physiol, 12 (1937), No. 2, pp. 509-518, figs. 7).—“Irradia¬ 
tion of indole-3-w-propionlc acid with ultraviolet light from a mercury arc 
changes many of its physical properties and also changes its effect on the roots 
of plants.” 

Wick culture of seedlings with different rates of water flow, M. A. Raines 
(Amer. Jour. Bot., 24 (1937), No. 4, pp. 185-187, figs. 2). —With the apparatus 
described, a plant may be grown with its root system confined to the very thin 
space between a sheet of wet black blotting paper and a sheet of glass. The 
culture solution moves through the paper at an easily regulated rate. 

The assimilation by plants of various forms of nitrogen, W. J. Robbins 
(Amer. Jour. Bot., 24 (1937), No. 5, pp. 243-250). —In this contribution by the 
University of Missouri, “it is suggested that plants may be grouped according 
to their ability to assimilate various forms of nitrogen as follows: Group 1, 
nitrogen-fixing organisms—capable of assimilating nitrogen as gaseous nitro¬ 
gen, nitrates, ammonium salts, and organic nitrogenous compounds. Group 2, 
nitrate-ammonium organisms—capable of assimilating nitrogen as nitrates, 
ammonium salts, and organic nitrogenous compounds; incapable of assimilat¬ 
ing gaseous nitrogen. Group 3, ammonium organisms—capable of assimilating 
nitrogen as ammonium salts and organic nitrogen; incapable of assimilatfng 
gaseous nitrogen and nitrates. Group 4, organic nitrogen organisms—capable 
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of ftftfltmiifttfng organic nitrogenous impounds; incapable of assimilating 
gaseous nitrogen, nitrates, and ammonium compounds. 

“The hypothesis that ability to assimilate various forms of nitrogen is asso¬ 
ciated with redox potentials of the organisms is suggested. Determinations 
by the Clark series of redox indicators of the redox potentials of media in 
'Which an ammonium organism, Rhizopus nigricans, and a nitrate-ammonium 
organism, Aspergillus niger, were grown show the latter to have a somewhat 
higher apparent reducing intensity than the former. Poising the medium by 
the addition of various substances having redox potentials from -f0.011 to 
+0.43 does not inhibit the growth of A. niger in the presence of ammonium 
salts, nitrates, or peptone. The evidence presented on the relation of redox 
potentials to the assimilation of various forms of nitrogen is considered to be 
negative.” 

A bibliography of 45 references is appended. 

On the effects of light and of oxygen on the uptake of sugar by the 
foliage leaf, E. Phuxis and T. Q. Mason (Ann. Bot [London], n. ser,, 1 (1981), 
No. 2, pp. 231-2S1, pi, 1 ),—^Formation of starch by cotton leaf discs, previously 
destarched and then immersed in sugar solution, was accelerated Independently 
by oxygen and by light. Either factor appeared to hasten starch formation 
by increasing the sugar absorption rate rather than by any effect on the starch- 
sugar equilibrium. After briefly discussing the possible mechanisms by which 
such an increased sugar absorption could be induced, it is stated as probable 
that light increases the permeability of the plasma membrane and that oxygen 
affects the solvent capacity of the cytoplasm. 

On the dynamics of sugar in the stem of sweet sorghum in connection 
with its development and maturation and the time for reaping, S. I. 
Kos:ina and A. fk, Kokin (Bot, Zhur, S, 8, 8, R, (Jour, Bot, U. R, 8. 8,), 21 
(1986), No. 6, pp. 6S7-6U; Eng. ahs,, pp, 6i5, W).—Sucrose was found to be the 
prevailing sugar in all stages of growth, continuing to increase until the wax 
stage of seed maturity but accumulating most rapidly during the blooming 
stage. The maximum content in glucose and maltose occurred during the 
stages preceding seed maturity and reached a minimum toward the stage of 
full maturity. In overripe sorghum there was a decrease in sucrose and total 
sugars. With respect to sucrose, the best time to harvest is at the stage of full 
maturity of the seed, while for the best yield in sweet sirups and alcohol the 
stage of wax ripeness is most favorable. However, for a month after full 
ripeness the sugar content decreased by only 5.8 percent of the dry substance 
of the stem, while at the same time the starch content Increased by nearly 
4 percent, so that the total amount of mobile carbohydrates had actually 
undergone an insignificant change from that at full ripeness. 

Gross transfer of mineral nutrients in the tobacco plant, J. E. McMubtbey, 
Ja. (Jour. Agr. Res. [U. 8.], 55 (19S1), No. 7, pp. 475-i82, figs. .J).-—Failure of 
cross transfer as indicated by symptoms manifested is reported for nitrogen, 
phosphorus, potassium, magnesium, sulfur, and iron when any one of these 
elements is withheld from a portion of the root system grown in solution 
cultures. The cross transfer in some cases failed to take place from one to 
the other half^of an individual leaf. A twii^ted or one-sided growth due to 
failure of complete cross transfer was evident with each of the above-mentioned 
elements and also with calcium and boron. The possible relationship of these 
findings to fertilizer placement under field conditions is pointed out. 

BiVibstigations of the action of silicic acid and boron, as well as some 
other trace elements, on the growth of peas, broadbeans, and soybeans 
[trans, title], K. Sobabbeb and W. Sohbopp (Bodenk. u. Ptkingenemdhr., 1 
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(19S6), No. pp. $10-S8S, figs. 5).—The author r^rts studies of the effects 
of boron and silicic acid applied together, with or without the addition of 
the so-called combination solutions of trace elements, on the growth of these 
three plant species in water culture. Throughout the experiments the com¬ 
bination of boron with silicic acid in the right proportions had a better effect 
on the growth and yield of the plants than boron applied alone. Also the 
boron requirement of broadbeans proved to be greater than that of peas and less 
than that of soybeans. 

Parthenocarpy of gladiolus induced by jS-indolylacetic acid [trans. title], 
P. Haoemann (OartenbauioUseMchaft, 11 (19S7), No. 8, pp. lJH-150, flg$. 2 ).— 
The author reports what he believes to be the first case of artificial induction 
of parthenocarpic fruits by the use of a definite chemical compound, viz, a 
so-called growth-promoting substance, /3-lndolylacetic acid. Negative results 
were obtained with phenylacetic acid. 

Avena coleoptile curvature in relation to different concentrations of 
certain synthetic substances, G. S. Aveby, Jb., P. R. Bubkholdeb, and H. B. 
Cbbiohton (Amer. Jour. Bot., 24 (1937), No. 4f PP- 226-232, figs. 5). —^“The fol¬ 
lowing synthetic organic compounds were found to be effective in promoting 
growth curvatures of the Avena coleoptile (Went method) : Methyl 3-indole- 
acetate, potassium 3-indoleacetate, 7-3-indolebutyric acid, methyl 7-3-indole- 
butyrate, potassium 7 - 3 -indolebutyrate, a-naphthaleneacetic acid, potassium 
a-naphthylacetate, methyl a-naphthylacetate, ethyl a-naphthylacetate, )9-3-indole- 
propionic acid, and potassium /3-3-indolepropionate.” Within certain limits the 
curvatures induced were mostly proportional to the concentration, and they 
were not due to H-ion concentration. It was found that 3-indoleacetic and 
7-3-indolebutyric acids and their derivatives were most effective in inducing 
curvature, and that the potassium salts of these and of a-naphthaleneacetic 
acid were generally more effective than the acids. The other compounds 
tested proved less active at the concentrations used. 

The distribution of many of these substances could be determined in the 
tissues. It was found that transverse movement of compounds in the coleoptile 
reduced the magnitude of curvature, and that the extent of such movement 
depended on the concentration and kind of compound used. The rate of lon¬ 
gitudinal movement affected the **shape’* of the curvature, and this depended 
on the nature of the compound rather than on its concentration. Both factors 
must be considered in the standard Avena test. 

Effect of the roots on the production of anzin by the coleoptile, J. van 
O vERDEBK (Natl. Acad. 8ci. Proc., 23 (1937), No. 5, pp. 272-276, fig. i).— 
Removal of the roots reduced the auxin production of the coleoptile of oat seed¬ 
lings markedly, causing a decreased growth but also an increased sensitivity for 
auxin. New formation of auxin after decapitation occurred in plants from 
which the roots had been removed. Plants with both roots and seed removed 
had a lower initial sensitivity but failed to “regenerate,” their curvatures In¬ 
creasing steadily. Two ways in which the auxin from the seed may reach the 
shoot apex are suggested. 

Investigations on the specificity of the action of auxins for the Avena 
and pea tests, E. M. Shaokell (Austral. Jour. Ewpt. Biol, and Med. 80 I., 15 
(1937), No. 1, pp. 33 - 42 , figs. 3). —^“As negative results were obtained with .the 
majority of the substances tested [heteroauxin, chemically related substances, 
ensymes of plant origin, active substances of animal origin, and various sub¬ 
stances exhibiting some particular activity of physiological or chemical interest], 
it is quite clear that the plant responds to a restricted and definite structure for 
the promotion of growth. The pea and Avena tests are, however, not specific for 
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the auxins as claimed by [P. W.] Went (1934), as a positive reaction was ob¬ 
tained with thionaphthene-3-acetic acid and the results of [K. V.] Thimann with 
cis-cinnamic acid were confirmed. It would appear that the acetic acid group in 
the p position of the indole ring is essential for activity as a growth hormone. 
The molecule may be inactivated by alteration of the region. Replacement of 
the nitrogen in the indole ring itself, either by carbon, oxygen, or sulfur, how¬ 
ever, does not inactivate the growth-promoting properties of the molecule. This 
indicates that there may be a wide range of growth-promoting substances in 
which other elements than nitrogen may be in the cyclic system. The negative 
results obtained with enzymes and substances of some particular physiological 
or chemical interest emphasize the selectivity of plant growth reactions.” 

Growth and production of growth-promoting substance by Kaphanus 
sativus in dry and moist air [trails, title], C. J. Gortee and G. L. Funke 
{Plantay Arch. Wiss. Bot.y 26 (1987), No. PP- 582-545, figs. -}).—Growth and 
cell stretching in R. sativus seedlings cultured in Knop’s nutrient solution were 
stronger in moist than in dry air, other factors being equal. In moist air the 
cotyledons formed less growth-promoting substance. The latter was not inacti¬ 
vated in the stem, as is the case with auxin-a. The concentration of the cell sap 
was similar in dry- and moist-air plants. The elasticity and plasticity of plants 
were about twice as great in moist as in dry air. 

Several esters as plant hormones, P. W. Zimmerman, A. E. Hitchcock, 
and F. Wilcoxon (Contrih. Boyce Thompson Inst., 8 (1986), No. 1, pp. 105-112, 
figs. 2).—As a result of this study, nine esters are added to the list of growth 
substances, viz, methyl a- and ethyl a-naphthaleneacctates, methyl, ethyl, n-butyl, 
and iso-butyl phenylacetates, methyl /3-indoleacetate, methyl /?-indolepropionate, 
and methyl /S-indolebutyrate. Methyl esters of these compounds induced ad¬ 
ventitious roots on stems, leaves, and roots and caused local growth accelera¬ 
tions and other responses characteristic of growth substances. Methyl /3-in- 
doleacetate proved more effective than heteroauxin (/3-indoleacetic acid). The 
methyl esters of indole compounds were more effective in inducing bending 
responses than their corresponding acids, but those of naphthalene and phenyl 
compounds were slightly less so. The methyl esters were more effective than 
the ethyl, and the latter than the butyl esters. The esters were taken up by 
the roots from aqueous solutions added to the soil and transported upward, as 
indicated by formative responses in aerial parts of the plants. 

Gravity-position of tomato stems and their production of the emanation 
causing leaf epinasty, F. E. Denny (Contrib. Boyce Thompson Inst., 8 (1986), 
No. 1, pp, 99-104, figs. 8). —“The horizontal position toward gravity was found 
to be more effective than the vertical in causing the production by tomato stems 
of volatile products inducing epinasty of potato leaves in a manner similar to 
that resulting from low concentrations of ethylene.” 

Effect of growth substances on the rooting response of cuttings, A. E. 
Hitchcock and P. W. Zimmerman (Contrib. Boyce Thompson Inst., 8 (1986), 
No. 1, pp. 68-79, figs. 4).—Treatment of cuttings or shoots of Ilex, Taxus, 
Pachysandra, Hibiscus, Acer, and Crysanthemum with indoleacetic, indolepro- 
pionic, tndolebutyric, or napthaleneacetic acid preparations induced earlier root¬ 
ing, increased^he number of roots, and caused the roots to emerge from a 
larger area of stem tissue than in controls. Placing the basal ends of cuttings 
in a tap water solution of growth substance was especially effective on Ilex, 
Taxus, Hibiscus, and Pachysandra. It is believed that this method is better 
adalftied to initiating root growth than the use of lanolin preparations. For* 
like concentrations, aqueous solutions were from 100 to 600 times more effective 
than lanolin preparations. Indoleacetic, indolebutyric,' and naphthaleneacetic 
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acids were effective over a concentration range of 10-20 times with treatment 
periods of 6-96 hr. A 24-hr. treatment with solutions containing 4-20 mg of 
indoleacetic acid per 100 cc or 2-10 mg of either indolebutyric or naphthalene^ 
acetic acids per 100 cc was effective for several plant species. Solutions con¬ 
taining 1-4 mg per 100 cc were equally effective with 2-4 days’ treatment 
Lanolin preparations of indoleacetic or indolepropionic acids (30-100 mg per 
gram of lanolin) were consistently effective on A, palmatum but not on many 
other woody species tested during the spring and summer of 1935. Preparations 
most effective in stimulating root formation also retarded the growth of 
nondormant buds. 

Effect of light and dark on responses of plants to growth substances, 
P. W. Zimmerman and A. E. Hitchcock (Contrib. Boyce Thompson Inst., 8 
(1936), No. 3, pp. 217-231, figs. 3). —Using a-naphthaleneacetic, Indoleacetic, 
indolebutyric, indolepropionic, and phenylacetic acids, and the methyl and ethyl 
esters of these acids, the degree of response due to growth acceleration varied 
with the conditions under which the plants were grown, those in bright light 
tolerating higher concentrations and making less response than similar plants 
in deep shade. Plants in light treated with low concentrations of these sub¬ 
stances made maximum growth responses in G-10 hr., and then the leaves and 
stems tended to recover. Plants transferred to the dark at the time of treat¬ 
ment showed more pronounced responses than those in the light, and the 
treated parts did not tend to recover. Prolonged dark periods caused the plants 
to become more sensitive to these substances. 

Lanolin plus 1 percent of the growth substances caused pronounced negative 
responses in the light but induced positive responses in the dark. The latter 
plants, however, exhibited negative bending soon after transference back to the 
light. Tomato stems 5 in. high lost their capacity to respond to gravity after 
5 days in darkness during December, but larger plants lasted for a longer 
jjeriod. After losing their capacity to grow away from the center of gravity 
the plants still were able to respond to growth substances, but after a few 
more days in the dark they lost this capacity also. Tobacco plants 18 in. 
high retained their capacity to respond to both gravity and growth substances 
for 30 days in darkness. Potato, artichoke, and dahlia plants grown in the 
dark from the first produced etiolated stems which retained their capacity to 
respond to gravity and growth substances for 60-80 days after planting. Simi¬ 
lar plants grown first in the light to a height of 12-18 in. and then transferred 
to darkness did not retain their capacity to respond as well as those grown in 
continuous darkness. Adventitious roots were induced on tobacco, artichoke, 
and potato plants while in darkness, though such roots did not continue to 
grow as well as those induced in the light. 

Permanent wilting of leaves, decrease in carbohydrates, and increase in ni¬ 
trates in the tissues were associated with loss of the capacity of tomato plants 
to respond to gravity and to growth substances while in darkness. 

Comparative effectiveness of acids, esters, and salts as growth substances 
and methods of evaluating them, P. W. Zimmerm\n and A. E. Hitchcock 
(Contrib. Boyce Thompson Inst., 8 (1937), No. 5, pp. 337-350, figs. 4 ).—^This 
paper gives a brief review of responses of plants to growth substances, a dis¬ 
cussion of methods used for testing purposes, and the results obtained with 
21 salts prepared from the various acids previously reported as growth sub¬ 
stances. The salts were much more soluble than, and in general as effective 
as, their corresponding acids. To compare the physiological effectiveness gf 
the salts and acids, si)eclal attention was paid to their capacity for accelerat¬ 
ing local growth and for inducing root formation on intact plants and cut- 



318 


EXPERIMENT STATION RECORD 


[Vol. 78 


tings. An Improved sample of o-naphthaleneacetic acid proved more effective 
tban the acid previously reported. It compared favorably with Indoleacetic 
acid for inducing bending responses and was several times as effective as the 
latter in inducing root formation on intact plants. Indolebutyric and naph- 
thaleneacetic acids and their salts in water solutions were the most effective 
root-inducing substances for cuttings. With concentrations representing the 
upper limits, the salts were slightly less toxic than the acids. The salts were 
also slightly less retarding than the acids for growth of aerial roots on tropi¬ 
cal grape (Cissus). Aerial roots of Cisaus which do not normally grow sec¬ 
ondary roots were Induced to form adventitious roots when treated with lano¬ 
lin preparations of the various salts. Data furnished by Avery, Burkholder, 
and Creighton as noted above are also included as showing that several sub¬ 
stances supplied by the authors* laboratory were highly effective on Avena, 

This report indicates that the acids which have been found effective as 
growth substances can have the hydrogen of the carboxyl group replaced by 
an organic or inorganic base without destroying their activity. The need for 
several technics and test objects is discussed. 

The movement of assimilate in seedling tomato plants, B. D. Bolas and 
I, W. Selman {Expt and Rea. JSta., Cheahunt, Herta, Ann. Rpt., 21 (19SB), 
pp, 82-84 ).—The experimental results led to the inference that the greater part 
of the assimilate movement out of the leaf system into the stem and roots 
occurs during the assimilation period rather than at night, and that the respi¬ 
ration rate of the roots is disproportionately high in winter. 

Hydrogen ion concentration and ascus formation, L. B. Lockwood 
(Mycologia, 29 (1937)^ No. 3, pp. 289, 290).—Aapergillua herhariorum ser. minor, 
Penicillium javanicum, and Chactomium glohoaum grown on synthetic media 
at various pH values produced the highest percentage of ascus-bearing 
perithecia toward the alkaline range. 

On the relation between respiration and fermentation in yeast and the 
higher plants, J. S, Tubneb (New Fhytol., 36 (1937), No. 2, pp. 142-169, 
figa. 3 ).—^This is a review of present knowledge of the effect of iodoacetate on 
the metabolism of plants, with about two pages of literature references. The 
two opposed theories of the relation between respiration and fermentation are 
discussed, and it is indicated how work with iodoacetate may lead to a dis¬ 
crimination between them. It is deemed probable that iodoacetate inhibits 
fermentation by direct action on the first stage of fermentation (triosis). 
Its action is more rapid than oxidation. It is believed that iodoacetate, by 
inhibiting triosis, inhibits both fermentation and respiration. Further evi¬ 
dence regarding the respiratory quotient and the respiration following fer¬ 
mentation is also discussed. 

The inflnence of nodule bacteria and the Azotobacter on the yield of 
leguminous and cereal plants sown together, T. T. Demidenko and E. F. 
TiMOFEravA (Compt. Rend. (Dok.) Acad. 8ci. V. R. 8. 8., n. aer., 14 (1937), 
No. 4t PP* 231-233 ).—On the basis of the data obtained from mixed sowings it 
is concluded that the nodule bacteria supply nitrogen not only to the legume 
(peas), but also to oats grown in the same soil, the peas contributing to the 
development ol the oats by yielding to them some of the nitrogen assimilated 
by the bacteria. When oats and peas were sown together and the soil was 
inoculated with a mixed culture of Azotobacter and the nodule bacteria, the 
net effect was favorable to the oats and somewhat depressing to the peas, at 
the etpense of which, to some extent, the oats developed. 
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The designation of clonal generations, R. E. Cabyl (Science, 86 (19S7), 
No. 2224 , p. 156). —^In this brief note, the author suggests the use of the symbols 
Cl, Cl, etc., to designate the clonal generations in the same manner that 
Fi, Fa, etc., are used to designate filial generations. 

Grass studies.—I, Chromosome numbers in certain members of the 
tribes Festuceae, Hordeae, Aveneae, Agrostideae, Chlorideae, Phalarideae, 
and Tripsaceae, E. L. Nielsen and L. M. Humphrey (Amer. Jour, Bot., 24 
(19S7), No. 5, pp. 276-279, figs. 2S). —^This is a contribution from the University 
of Arkansas. 

Artificially induced fatuoids in a dwarf mutant oat, R. A. Derick and 
R. M. Love (Sci. Agr., 17 (1957), No. 11, pp. 703-706, fig. i).—The appearance of 
a dwarf fatuoid oats form from X-rayed material is reported and certain 
genetic and cytological observations related to its origin. 

Inheritance and breeding of cattle, I. Johannson (Arftlighet och husd- 
jursavel. Stockholm: Lanihr. Tidskr. A.-B,, 1937, pp. 175, figs. 76). —^A presenta¬ 
tion of the Inheritance of characters in animals. 

A study of mutations in evolution.—^IV, Ontogeny of the equine foot, 
R. 0. Robb (Jour. Oenet., 34 (1937), No. 3, pp. -#77-^86, fig. 1). — Continuing this 
series (E. S. R, 77, p. 177), data are presented on the length of the digits of 
extinct and modern horses and compared with measurements of the digits of 
fetal stages of the modern horse. 

Contribution to the chromosome map of Gallus domesticns.—11, Linkage 
relation of the genes Sune and Todi, A. B. Afonin (Biol. Zhur., 5 (1936), 
No. 5, pp. 885, 886; Eng. aha., p. 886). —Crossing-over between the dominant gene 
for feather color, Todi, and the linked recessive gene, Sune, affecting crest, 
was found to be 17.2 percent. 

Linkage tests with the yellow-head and dominant-white plumage and 
white-skin characteristics in domestic fowl, A. Deakin and G. Robertson 
(Sci. Agr., 17 (1937), No. 7, pp. 451, 452). —The backcross progeny produced in 
matings of double heterozygotes with double recessives showed no linkage be¬ 
tween the genes for yellow-head (B. S. R., 73, p. 767) and yellow-skin and 
dominant-white or their allels in the fowl. The appearance of the yellow-head 
character was dependent upon the presence of the gene g and the yellow-skin 
gene to. The yellow-head factor affected the vascularization of the head fur¬ 
nishings, causing pale-colored heads, in the absence of w. 

Glutathione concentration and hereditary size.— VI, Comparative post¬ 
hatching studies with Barred Plymouth Rocks and White Leghorns, F. W. 
Qbbgoby, H. Goss, and V. S. Asmundson (Growth, 1 (1537), No. 1-6, pp. 89-102, 
figs. 4)* —Continuing this series from the California Experiment Station (E. S. R., 
76, p. 322), the glutathione and ascorbic acid concentrations of whole carcasses 
of 84 pairs of White Leghorn and Barred Plymouth Rock chicks from 2 to 14 
days of age were compared. The Rocks consistently had a greater glutathione 
concentration than the Leghorns, and except for from 2 to 4 days of age had 
a greater weight. The Leghorns showed a consistently higher concentration 
of ascorbic acid. 

Growth rates of successive foatliers from single follicles in the Juvenile 
Brown Leghorn, M. Juhn (Soc. Eonpt. Biol, and Med. Proc., 36 (1537), No. 5, 
pp. 777-780, figa. 2). —Study of the growth rates and pigmentation of successive 
feathers from the same follicle in Brown Leghorns showed the specific pig¬ 
mentation pattern of a given feather to be a function of its rate of growth. 
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The growth and proportions of the rabbit’s ear in relation to body 
weight, Q. Dunlop and J. Hammond (Jour, Qenet, 34 (1937) t No. St pp. 
pi. It figs. 6). — Comparison is given of the actual body weights and ear lengths 
and rates of growth of these parts in three inbred strains of rabbits and crosses 
and backcrosses between them. Maximum ear length was attained earlier 
than maximum body weight. It was noted that the maximum rate of maturity 
in body weight was attained earlier in small breeds than in large breeds. The 
ratio of body weight to ear length served as an index of body proportions. 
Changes in the ratio were more closely associated with weight than with age. 
In crosses the proportions of the body were intermediate but they were much 
affected by nutritional conditions. 

Germinal response (in male mice) to environmental conditions, C. L. 
Cgle (Amer. Jour. Physiol., 117 (1936), No. 2, pp. 285-291, figs. 7). —In a study 
on the testes of male mice, histological examination was made of animals, 
killed at comparable ages, which liad been grown at temperatures of from 60® 
to 68®, 70® to 80®, and 88® to 92® F. The colder temperature proved most sat¬ 
isfactory as regards the proliferation of germinal epithelium. Humid heat 
caused a suppression of fertility and of germinal activity. 

Development of the mammary gland of the rat: A study of normal, 
experimental, and pathologic changes and their endocrine relationships, 
E. B. Astwood, C. F. GEScnicKTE3t, and E. O. IIausoh (Amcr. Jour. Anat., 61 
(1937), No. 3, pp. 373-405, pis. 5). —The postnatal development of the mammary 
gland in the rat is described, including a study of the influence of operative 
procedures, endocrine substances, and nutritional disturbances. Evidently, 
the gonads are without effect during the first 6 weeks’ development, but after 
sexual maturity changes in the female accompany periodic stages of the oes- 
trous cycle, and moderate doses of oestrin accelerate extension of the duct tree 
as the animal approaches maturity. Gonad-stimulating substances cause mam¬ 
mary development characteristic of pregnancy, with lactation following ovari¬ 
ectomy. Hypophysectorny and dietary deficiency are both followed by cessa¬ 
tion of mammary growth and regression. 

Ovaries secrete male hormone.—I, Restoration of the castrate type of 
seminal vesicle and prostate glands to normal by grafts of ovaries in 
mice, R. T. Hill (Endocrinology^ 21 (1937), No. 4, pp. 495-502, fig. 1). —Ear 
grafts of ovaries in castrate mice were found to restore the seminal vesicles 
and prostate glands to normal and stimulated mammary gland development, 
suggesting the secretion by the ear-grafted ovaries of the male hormone. 
Scrotal and ear temperatures were similar, suggesting the role of temperature 
in the formation of this hormone. 

Male hormone and the testis-comb relationship in the chick, W. R. 
Bbeneman (Endocrinology, 21 (1937), No. 4y PP- 503-510). —Injections of dlhydro- 
androsteronebenzoate and testosterone for 5 days into from 5- to 10-day-old 
chicks caused immediate cessation of gonad growth, but the gonads of month- 
old chicks that had been treated in the same manner were 90 percent heavier 
than their controls. The amount of comb growth was correlated with the 
gonad weight. 

The combnOf the baby chick as a test for the male sex hormones, R. T. 
Frank and E. Klempner (Soc. Expt. Biol, and Med. Proo., 36 (1937), No. 5, pp. 
763-765, fig. 1). —^A method is described for detecting the male sex hormone by 
applying 10 daily doses of the hormone in Vzo cc of oil with a blunt hypodermic 
needle along the base of the comb of 6-day-old chicks. Comb weights werd 
mariifedly Increased as a result of treatment with androsterone. 
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The action of synthetic male hormones npon the dilTerentiatlon of sex 
in the chick embryo, B. H. Willie® {Science, 86 (1937), No, 2236^ p, i09), — 
Solutions of synthetic male hormones introduced into embryos, potentially fe¬ 
male, at from 48 to 72 hr. of incubation caused hypertrophy of the right gonad 
to a testis-like body, and the left ovary also assumed testis-like form. In 
male embryos testosterone propionate only reduced the size of the testes, where¬ 
as androsterone and dehydroandrosterone had strong feminizing action. 

The eflfccts of hypophyseal implants from normal mature guinea pigs on 
the sex organs of immature guinea pigs, I. G. Schmidt {Endocrinolonv, 21 
{1937), No. If, pp. JfGl-Ji68 ).— Subcutaneous implantations of hypophyses from 
mature female guinea pigs (400-700 g), removed at different times during the 
oestrous cycle, on the abdomen of immature females (190-210 g) were found 
to have different effects on the recipients. Maximum follicle stimulation and 
oestrus followed the implantation of glands removed from 11 to 15 days aftei 
the donors passed oestrus, and there was no noticeable effect from hypophyses 
removed during oestrus. No ovulation occurred. Hypophyses from male 
donors were most active in that they caused ovulation, corpus luteum formation, 
and marked oestrous changes in the uterus and vagina. 

The effects of hypophyseal implants from guinea pigs with irradiated 
ovaries on the sex organs of Immature guinea pigs, I. G. Schmidt {Endo¬ 
crinology, 21 {1937), No. If, pp. 469-475). —Implantations in immature animals of 
hyi)ophyses removed from females which hud received minimum sterilization 
(loses of X-rays caused variable results in the recipients similar to the responses 
noted in the preceding paper, but a few were more potent in producing follicular 
growth and corpus luteum formation, as was observed from the male implants. 

The specifleity of progc.stcroiie in Inducing sexual receptivity in the 
ovariectomized guinea pig, It. Hkrtz, R. K. Meye®, and M. A. Sripa.MAN 
{Endocrinology, 21 {1037), No. 4f PP* 533-535). —Crystalline progesterone and 
oestrin-freo extracts of sow corpora In tea induced the copnlatory reflex in 
theelin-conditioned guinea pigs, but .seven steroids closely related to progesterone 
failed to induce sexual receptivity. 

Maintenance of .spermatogenesis in testis of the hypophysectomized rat 
with sterol derivatives, W. O. Nexson and C. Merckex {Soc. E(Dpt. Biol, and 
Med. Proc., 36 {1937), No. 5, pp. 825-828). —Various crystalline androgens— 
testosterone, androsterone, dehydroandrosterone, androstanedione, androstene- 
diol—and oestrone, and oestrone and androstanedione maintained spermato¬ 
genesis in hypophysectomized rats if treated soon after removal of the 
hypophysis, but their capacity was unrelated to the male hormone activity. 
Spermatogenesis could not bo reinitiated with these substances. 

A study of the augmentation of ovarian weights a$ effected by zinc 
sulphate, Antuitrin S, and thyroid implants, F. E. Emery {Amcr. Jour. 
Physiol., 118 {1937), No. 2, pp. 316-320). —Increases in the ovarian weights of 
rats ranging up to 372 percent were induced by the intraperitoneal administra¬ 
tion of Antuitrin S with zinc sulfate or with pituitary Implants. 

Relation between thyroid and grow^th of testes and penis when stimu¬ 
lated by electric light, J. Benoit (Soc. Expt. Biol, and Med. Proc., .36 {1937), 
No. 5, pp. 782-784). —Observations on Pekin ducks showed that after from 82 
to 34 days of light treatment, thyroidectomy markedly inhibited the growth of 
the testes, as contrasted with controls, but the inhibition was diminished 
after 37, 41, and 61 days. Anterior hypophyses from normal ducks treated 
with light were rich in the gonadotropic factor, but the hypophyses of th^ 
thyroidectomized ducks similarly treated were low in this factor. Thyroidec¬ 
tomy exerted an Inhibitory effect on the development of the penis. 

36984—88-8 
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Effect of oestrone on hypophyses and reprodnctive organs of thy- 
roidectomized rats, W. O. Nelson and J. Hickman (Soc. Expt, Biol, and Med* 
Proc*, S6 (19S7), No. 5, pp. 828-830). —Studies of the reaction of the h 3 rp( 8 ;>hyBes 
and reproductive organs of normal and thyroldectomized rats to oestrone led 
to the conclusion that the basophlles forming In the pituitary after castra¬ 
tion and thyroidectomy are of the same type but react differently to castra¬ 
tion and thyroidectomy. 

Augmentation of the gonadotropic hormone from the pregnant mare, 
A. Lein (8oo. Expt. Biol, and Med. Proc., 36 (1937), No. 5, pp. 609-611 ).—^The 
administration of pituitary extract, which alone had no effect on ovarian 
weight, when administered with pregnant mare serum caused increases in 
the weight of the ovaries of 1-day-old immature mice from 4.3 mg, produced 
by the serum alone, to 9 mg. Heating the pituitary extract destroyed its 
power to augment the action of the pregnant mare hormone. Muscle extracts 
showed no augmentative powers, and therefore the augmentation of the gonad- 
stimulating hormone by the pituitary is considered due to hormonal action 
rather than to the presence of inert materials. 

Superfecundity in rats treated with mare gonadotropic hormone, H. H. 
COLB (Amer. Jour. Physiol., 119 (1937), No. 4, pp. 704-712, figs. 3). —^In studies 
at the California Experiment Station, 155 mature and 288 immature rats were 
injected with varying doses of gonadotropic hormone from pregnant mare 
serum. Fecundity in the mature animals was related to the stage of the 
oestrous cycle when the injections were made, as well as the size of the dose. 
The average litter size and percentage of large litters were increased in 
mature animals injected with 12 rat imits of hormone in metoestrum, but 
no litters were bigger than the largest litter found in the controls. Litters as 
large as 28 were observed implanted in immature rats treated with from 6 
to 10 rat units of the hormone, but the largest number bom in a single litter 
was 17 living young. 

Oestrogenic treatment of hypophysectomized male mice, E. T. Gomez, 
C. W. Tubneb, W. U. Gabdneb, and R. T. Hill (8oc. Expt. Biol, and Med. Proc., 
36 (1937), No. 3, pp. 287-290). —The mammary glands of male hypophysectomized 
mice did not respond to the administration of theelin, but if a small amount 
(2 percent or more) of the pituitary remained, essentially the same response 
was found as in normal animals. However, regression of the gonads, acces¬ 
sories, and adrenal cortex was not prevented. 

Growth of mammary gland of hypophysectomized guinea pig, E. T. 
Gomez, 0. W. Tubneb, and R. P. Reece (8oc. Expt. Biol, and Med. Proc., 36 
(1937), No. 3, p. 286). —^As it was found impossible to stimulate the growth of 
the mammary gland of hypophysectomized guinea pigs by oestrogen adminis¬ 
trations (E. S. R., 76, p. 465), tests were made with hyi>ophysectomized males 
which received 20 daily implants of male rat pituitary from donors injected 
for from 10 to 20 days with 100 units of theelin. Development of the nipples 
and duct system occurred comparable to that of normal males following 
theelin injection. Action of the oestrogens on the mammary glands seemed 
to be by way of the female pituitary. 

Effective stimulation of crop-sacs by prolactin in hypophysectomized 
and in adrenalectomized pigeons, J. P. Schootjcy, O. Riddle, and R. W. Bates 
(8oc. Expt. Biol, and Med. Proc., 36 (1937), No. 3, pp. 4O8-41I). —^Proliferation 
of the crop sacs and frequently crop milk formation were induced in 4 days 
in 20 hypophysectomized immature and adult pigeons by prolactin administra- 
However, about 8 times the normal dose of prolactin was required. 
Aihrenalectomy and thyroidectomy did not affect the response. 
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Effects of androgenic substances in the female rat, W. O. Nelson and 
O. G. Mebckel (fifoc. Expt. Biol, and Med. Proo., S6 (iP87), No. 5, pp. 62i-B25 ).— 
Differences in the effects of male hormone preparations on female rats are 
described. The results led to the conclusion that oyarian function is not 
entirely suppressed by hypophysectomy. 

Effect of adrenotropic extract upon the accessory reproductive organs 
of castrated rats, G. S. Davidson (Soc. Expt. Biol, and Med. Proc., 36 (1937), 
No. 5, pp. 703-705).—XdTeikotrapie extract of the pituitary was found to have 
a stimulating effect on the prostate and seminal vesicles of castrated rats 
provided the adrenals were intact The response was shown in hypophysec- 
tomized animals, and adrenal atrophy was also prevented. 

Failure of progesterone to prevent resorption of embryos in rabbits 
castrated in very early pregnancy, W. M. Allen and G. P. Heckel (Scieiwe, 
86 (1937), No. 2236, pp. 409, 410) •—^Pregnancy could not be maintained in rabbits 
ovariectomized after mating by Injections of purified, oestrin-free, progesterone- 
containing extracts of corpora lutea. Pregnancy was maintained by crude 
progesterone-containing extracts of corpora lutea or oestrin and progesterone 
administration. 

Effect of pituitary hobin upon reproductive system of the chick embryo, 
L. V. Domm and E. A. Dennis (Soc. Expt. Biol, and Med. Proc., 36 (1937), 
No. 5, pp. 766-769, fig. 1). —Injections from the second to the sixteenth day of 
incubation of from 5 to 30 rat units of pituitary hebin caused hypertrophy 
of the gonads and especially the right rudimentary gonad in females. Treated 
females showed medullary hypertrophy of the ovaries. Treated testes revealed 
a noticeable hypertrophy of interstitial tissue without change in the tubules. 
The larger doses administered at the early ages caused severe mortality. 

Responses of feathers of male and female pheasants to theelin, C. H. 
Danfobth (Soo. Expt. Biol, and Med. Proc., 36 (1937), No. 3, pp. 322-324 ).— 
Studies of the effect of theelin injection on feather development in grafts 
on the rump of normal and gonadectomized male and female pheasants 
showed that, with all concentrations of theelin, female skin consistently 
produced feathers more nearly resembling the female type than male skin 
grafts. 

Cellular changes in the anterior hypophysis with special reference to 
its secretory activities, A. E. Severinghaub (Physiol. Rev., 17 (1937), No. 4* 
pp, 656-588, fig. 1). —^The cellular changes in the anterior lobe of the hypophysis 
associated with castration, pregnancy, and administration of the sex hormones 
are described. 

The lactogenic and thyrotropic hormone content of the anterior lobe of 
the pituitary gland, R. P. Reece and C. W. Turner (Missouri 8ta. Res. Bui. 
266 (1937), pp. 104, 10)- —Studies based on determination of the amounts of 

the lactogenic and thyrotropic hormones in the anterior lobes of hypophyses 
removed from about 500 cattle pituitaries and the pituitaries of many 
laboratory animals are presented. These results, in addition to giving the 
variations in the weights of the pituitaries with age, breed, and sex, show 
that more lactogen was present in the pituitaries of females than of males, 
and the concentration increased with age in both sexes. Per unit of weight, 
fresh anterior lobe tissue from dry and open, lactating and open, and lactatiog 
and pregnant dairy cows contained about 70 percent more lactogen than 
the pituitaries from beef cows in the corresponding condition. Dry and 
pregnant dairy cows showed the presence of 37 percent more lactogen tha^ 
dry and pregnant beef cows. 
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Species differences were observed in the lactogen content of the pituitary 
glands per unit of weight in the different laboratory animals. The descending 
order of concentration for females was: Dairy cow, guinea pig, beef cow, 
rat, rabbit, mouse, cat in oestrus, and cat in anoestrus. Following parturition, 
the lactogen content of the pituitary glands from rats and guinea pigs was 
more than doubled, as compared with normal animals. Although castration 
of the male or abdominal anchorage of the testes did not influence the 
lactogen content of the gland, ovariectomy of females caused a marked 
decrease. Injections of oestrogens into ovariectomized female rats and normal 
and castrated male rats and male guinea pigs increased the lactogen content 
of the glands. However, large doses caused decreased milk secretion in 
lactating rats. The tests were carried out by assaying suspensions of the 
dried gland through intradermal injections in a limited area of the crop gland 
of pigeons. 

The thyrotropic hormone content of the anterior pituitaries was determined 
by the increase in weight of the thyroid glands of male guinea pigs. The 
amounts of this hormone assayed per unit of weight of anterior lobe tissue 
ranged in cattle from a maximum in from 11- to 23-month-old heifers, 1 to 140 
days pregnant, to a minimum in from 11- to 23-month-old steers. 

The influences of other conditions on the lactogenic and thyrotropic hormone 
contents of the glands are pointed out, some of which have been i)reviously 
noted from other sources (E. S. R., 77, pp. 179, 322). 

An extensive bibliography is appended. 

Experimentally altering galactin content of the rat pituitary, R. P. 
Reecb and C. W. Turner (;S^oc. Expt Biol, mul Med. Proc., ri6 (1,937), No. 3, 
pp. 283-285). —Continuing studies involving modification of the galactin content 
of the pituitary gland of rats at the Missouri Experiment Station (E. S. R., 76, 
p. 466), the daily injection in ovariectomized rats of Progynon-B for from 6 
to 14 days produced the greatest increase, but some increase also followed 
ovariectomy for 18 days, with or without the hormone administration or theelin. 
Oestrogens do not cause galactin storage or prevent secretion during pregnancy. 

Response of anterior pituitary of immature castrated rat to testosterone 
and related compounds, J. M. Wolfe and J. B. Hamilton {8oc. Bxpt. Biol, and 
Med. Proc., 36 (1937), No. 3, pp. 307-310). —Injections of testosterone, testosterone- 
propionate, and testosterone-acetate for 10 days into male and female rats 
immediately after gonadectomy suppressed the increase in the number and 
size of the granular basophile cells which appeared in the pituitaries of the 
controls. There was little change in the eosinophiles or chromophobes present. 
No increase in the weight of the pituitaries was produced as in the case of 
oestrin administration. 

Augmentation of gonad stimulating hormone of the hypophysis by 
copper, F. E. Emery (8oc. Expt. Biol, and Med. Proc., 36 (1937), No. 5, pp. 
731-733). —The ovaries of 38-g rats were not significantly different in size 6 days 
after implantation with one pituitary in the abdomen, with or without small 
daily doses of copper sulfate. The organs were significantly larger when two 
rat pituitaries were implanted, but again the copper was without synergistic 
effect ^' 

Gonadotropic hormones of the hypophysis of the turkey, B. Witschi, 
A. J. Stanley, and G. M. Riley (8oc. Expt. Biol, and Med. Proc., 36 {1937), 
No. 5, pp. 647-651, fifs. 2). —Results are reported on the injection of 21-day-old 
rats with dry pituitary powder from turkeys. A water solution of 100 mg 
proAheed large ovaries with many corpora lutea and mature follicles. A dose of 
50^|fig caused increases in the sine of the ovaries, due principally to increased 
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numbers of follicles. The ovarian weight was only slightly increased by the 
few enlarged follicles by the administration of 25 mg of the pituitary powder, 
and no changes were observed from 10 nig. The larger doses also caused en¬ 
largement of the uteri, but the vaginas remained closed. In a second test 
with 28-day-old rats, the ovaries were larger and the vaginas opened after 
100 mg and 60 mg injections. Further tests on hypophysectomized rats showed 
the presence of the luteinizing hormone, as well as the follicle-stimulating 
hormone, in the turkey hypophysis. Large doses of the turkey pituitaries caused 
marked hypertrophy of the testes, ovaries, and oviducts of sexually quiescent 
sparrows. 

The untigonadotropic factor, B. Zondek and F. Sulman (Soc, Expt. Biol, 
and Med. Proc., 36 (1937), 'No. 5, pp. 798-717).—^Two papers are presented, as 
follows: 

Origin and preparation (pp. 708-712).—^The amount of antigonadotropic factor 
ill the blood serum of normal and castrated male and female rabbits treated 
with 250 rat units of prolan four times a week was increased to a maximum of 
150 prolan aiitiunits per cubic centimeter after 26 weeks. None of the anti¬ 
gonadotropic factor was present in the urine, liver, spleen, or musculature. 

Species specificity and organ specificity (pp. 712-717).—Exiieriments on 
species and organ specificity suggested the operation of two kinds of gonado¬ 
tropic antihorniones. One is formed in tlie blood following protracted treat¬ 
ment with a heterologous gonadotropic hormone independent of the siiecies, 
sox, or sexual function and is species and organ specific. The other is formed 
in the noiitreated organ and is unsiiecific to species and organ. 

A rabbit ovulation test for equine pregnancy, J. J. Arnofj) (Vet. Med., 
32 (1937)f No. 7, pp. 324-327, pi. 1). —A brief account is given of rabbit ovula¬ 
tion tests for equine pregnancy, based on the administration of from 4 to 10 
cc of blood serum, which gave satisfactory results between 45 and 90 days 
after service. 

Medium of vagina in relation to the sex of the offspring in sheep, M. K. 
Kardymovits (Kardymowicz) (Biol. Zhur., 5 (1936), No. 5, pp. 915-926, figs. 3; 
Eng. abs., pp. 925, 926 ).—Study of the vaginal cervical secretions of 633 ewes 
showed that at the beginning of oestrus the reaction was first alkaline, changing 
to acid at the end of the p('riod. If insemination occurred when the pH was 
5,6 or lower, 00.7 percent of the lambs were males. If the pH was above 7.75, 
^5.7 percent of the lambs were ewes. Artificial modifications in the acidity 
of the secretions were unsuccessful in altering the sex ratio. 

Sexing turkey.s from hatching to maturity, J. C. Hammond and S. J. 
Marsden (Poultry Sd., 16 (1937), No. 4, pp. 287, 288, fig. 1). —The presence of 
the genital papillae in males and its absence in females serves to determine 
the sex of poults at any age. 

The female genital eminence is not a measure of future egg production, 
J. O. Hammond and W. H. Burrows (Poultry Set., 16 (1937), No. 4> PP* 385, 
286 ).—Classification was made of 2,609 day-old female Rhode Island Red and 
crossbred Rhode Island Red and Barred Plymouth Ro<*k chicks as to presence 
or absence of the genital eminence at the U. S. D. A. Research Center, Belts- 
ville, Md. There was no relation of the size and type of the eminence to 
adult mortality, age at sexual maturity, rate of laying, persistence, broodi¬ 
ness, fertility of eggs, or hatchability of fertile eggs. 

FIELD CROPS 

■ 

[Agronomic experiments in Montana] (Montana Sta. Rpt. 1936, pp. 14- 
18, SO, 31, 39, 40, 4^-44t 45-4'^, fig* l )*—Experimentation with field crops, for 
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which results are given briefly, was concerned with breeding work with wheat, 
corn, and fleld beans; variety tests with wheat, oats, barley, corn, potatoes* 
fleld beans, alfalfa and forage grasses, and sorghums; milling and baking 
studies with wheat; seed value of light weight wheat; merits of plowless 
fallow and continuous com; soil moisture and tillage investigations; crop 
rotations on dry land and imder irrigation and variously fertilized; relation 
between climatic factors and small grain yields; heavy v. light applications 
of phosphorus for potatoes, and fertilizer as a factor Influencing storage and 
handling qualities; hog pasture; value of crested wheat for pasture and re¬ 
grassing abandoned land, and germination tests with its seed and other crop 
seed; and weed control by farming practice. Certain phases of the work 
were in cooperation with the U. S. Department of Agriculture. 

[Field crops research at the Puerto Rico College Station], P. Richardson 
Kuntz, J. Pastor RoobIoue;?, E. Molinaby Sal^s, F. MAndez, and L. A. 
Serrano (Puerto Rico Col, Sta, Rpt, 1986, pp. 16-25, 78-80, 62-84, 85-89, 90, 
114-119, 128, 124). —^Experiments with fleld crops (E. S. R., 77, p. 771) again 
reported on from the station and the Isabela Substation comprised variety, 
spacing, cultivation, irrigation, fertilizer, trash disposal, and green manuring 
(Crotalaria striata) tests, all with sugarcane; fertilizer, spacing, and breeding 
work with cotton; improvement of pigeon peas; fertilizer tests with corn, 
native beans, yams, and potatoes; and variety trials with tobacco, soybeans, 
native beans, and legumes for cover crops. 

Macrosporogenesis and embryo-sac development in Euchlaena mexicana 
and Zea mays, D. 0. Cooper (Jour. Agr. Res. [V. fif.], 55 (1987), No. 7, pp. 589- 
551, figs. 4 ) •—That the ovule development, macrosporogenesis, and the formation 
of the macrogametophyte are essentially similar in the annual variety of 
Florida teosinte, yellow dent com, and the corn-teosinte hybrid was observed 
in Wisconsin Experiment Station studies. Each ovule contains a single arche- 
sporial cell which functions as the macrospore mother cell. In consequence 
of the two meiotic divisions, a row of four macrospores is produced, of which 
the chalazal spore becomes the embryo sac mother cell and the others disinte¬ 
grate. Cell plates are formed across the telophase spindles of the second 
nuclear division producing a three-celled embryo sac. A third nuclear divi¬ 
sion followed by cell plate formation leads to an eight-nucleate, seven-celled 
stracture. The antipodal cells continue to divide so that from 30 to 40 such 
cells are present at maturity. Fertilization occurs in teosinte between 15 and 
20 hr. after pollination. At this time the ovule is amphianatropous in form. 
The synergids are not disorganized at the time of fertilization but persist for 
4 or 5 days thereafter and then disintegrate. 

The effect of soil moisture, hardening, endosperm condition, and variety 
on the frost reaction of wheat, oat, and barley seedlings, A. W. Platt (Sci. 
Agr., 17 (1987), No. 10, pp. 616-626; Fr. abs., p. 626). —^Hardened and unhardened 
wheat plants were grown at the University of Alberta in soil maintained at 50 
percent—and subjected to freezing temperatures in soil maintained at 20, 50, 
and 65 percent—of its moisture-holding capacity. The survival was directly 
related to moisture content. The relative varietal reaction was the same at 
each of the different moisture contents. Survival of plants hardened for 12 
hr. was Influenced less by variations in moisture content than was that of 
unhardened plants. When plants were grown in sand and in soil maintained 
at 80, 45, and 60 percent—^and exposed to —12® 0. for 4 hr. at 60 percent—of 
the moisture-holding capacity of the substrate, their survival values were not 
ii ign illc an tly different Wheat varieties were hardened for 36, 24, 12, and 0 hr. 
at 0* and then exposed to —10® for 4 hr. Hardening markedly increased the 
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frost resistance of the varieties concerned, and the relative varietal reaction 
was the same in each hardening treatment. Survival indices of plants grown 
from normal, slightly frozen, severely frozen, and seed from which part of the 
endosperm had been removed were essentially similar. 

Yarieties of wheat and also oats and barley varieties were found to vary 
distinctly in reaction to freezing temperatures in the seedling stage. The 
relative reactions of certain barleys depended upon the freezing temperatures 
to which they were exposed, but such differential responses were not found 
among the wheats tested. The early-maturing varieties of cereals tested were 
found to be relatively susceptible to frost injury in the seedling stage. 

Terminology on photoperiodism and vernalization, A. E. Mxjbneicr {Jour, 
Amer, 8oc, Agron,, 29 {19S7), No, jf, p, 3S2), — A Missouri Experiment Station 
contribution defining 13 terms. 

Enzyme activity in cold-hardened and unhardened red clover, Q. A. 
Gbbathouse and N. W. Stuabt {Plant Physiol., 12 {1987), No, 8, pp, 685-~702 ).— 
The results of a study made at the Maryland Bxi)eriment Station (E. S. R., 
75, p. 476) on the autolysis of red clover root and crown tissue when in the 
cold-hardened and unhardened condition suggested that the adaptability of 
the red clover plant to winter conditions is associated closely with its rate of 
carbohydrate metabolism. The enzymes active on starch in the less hardy 
French variety could hydrolyze a greater proportion of the starch in a given 
period than could those in Ohio red clover. The proteolytic enzymes in the 
Ohio clover roots were more active than those in the French clover roots, 
while reverse relationship existed for proteolytic enzymes in the crown tissue. 
Heating macerated clover tissue to 70® C. for 1 hr. did not destroy the car¬ 
bohydrate and proteolytic enzymes, although accumulation of sugars and 
nonprotein nitrogen was not so great as in the untreated samples. Enzymes 
in the French red clover were injured more than those in the Ohio variety 
by heating. This protected enzymatic activity was corxelated with larger 
percentages of sugar and amino nitrogen in the Ohio than in the French 
clover. Exposure of tissue to —22® for 1 hr. before autolysis did not greatly 
infiuence the enzymatic activity as compared with the check. 

Corn production on the Campbell County Experiment Farm, P. K. 
Thompson {Wyoming 8ta. Bui, 223 {1987), pp, 11), —Com Investigations near 
Gillette, 1927-36, considered the merits of varieties, seedbed preparations, time 
and methods of planting, and differently spaced rows. 

Varietal leaders have included Falconer, Gehu, Minnesota 23, and a local 
white dent. Indications were that hardy fiint and dent varieties that mature 
from early to midseason ripen and yield well. Spring seedbed preparations 
usually produced higher average yields than seedbeds prepared in the fall, 
fall plowing resulting in the lowest yields of all preparations tested. Early 
spring plowing outyielded early spring disking. Deep spring plowing did not 
increase yields enough over ordinary plowing to pay the extra cost. Com 
planted from June 1 to 15 outyielded that planted from April 15 to May 15 and 
needed fewer cultivations. Furrow-planted com yielded higher than surface- 
planted or listed com. Regularly spaced (42-in.) corn rows gave higher yields 
than wider spacings in the years of normal rainfall, but in drought years 
84-in. rows yielded as much as regular rows and in those years winter wheat 
following 84-in. rows made larger yields than after 42-in. rows. 

Composition of mature com stover as affected by variety, soil type, and 
fertilizer treatment, D. C. Wimeb {Illinois 8ta. Bui 487 {1987), pp, 17S-JSX2, 
figs. 18; ahs. ed., pp. 88).—Mature stover from 15 varieties of com, early to 
late maturing, grown on 15 soil types under 21 soil treatments was collected 
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in 1928 from 16 experiment fields in Illinois. The soils ranged from very low 
to high in productivity, and the soil treatments varied from 0 to full treat¬ 
ment with crop residues, limestone, rock phosphate, and kainite, supplemented 
with a complete fertilizer. The composition of each stover sample reported 
was based on separate analyses of stalks and leaves and the proportion that 
each part was of tlie whole sample. Nitrogen, phosphorus, potassium, and 
calcium were considered primarily, however organic carbon and total ash were 
also determined. 

The nature and extent of modifications in composition and yield with 
changes in environment appeared to vary greatly with variety, although the 
response of different varieties similar in time of maturing may be decidedly 
different. Varieties also might differ markedly in composition of mature 
stover owing to differences in feeding jjower or in ability to translocate nu¬ 
trients to grain, or both. In these tests the amount of nitrogen in mature 
corn stover of different varieties usually exceeded the potassium, which sur¬ 
passed calcium and phosphorus in order. The marked differences in the nitro¬ 
gen, phosphorus, and potassium percentages contrasted with the rather uni¬ 
form calcium content. Stover composition was affected greatly by yields, but 
there appeared to be slight relation between composition of stover from 
different varieties and their relative length of season. The total amount per 
acre of the various nutrients in stover was reflected more definitely by stover 
and grain yields than by merely the stover composition. The nitrogen con¬ 
tent of leaves usually exceeded that of stalks, which, however, generally con¬ 
tained more phosphorus, except where grain yields were low, in which case 
the leaves were less depleted of phosphorus. 

Soil type in the two iwssible comparisons had practically no direct effect 
on the composition of mature corn stover, although it exerted a marked 
influence on yields. On each field stover and grain yields were greater on the 
more-fertile and less-acid soil, which was higher in available phosphorus. 

On most fields residues increased yields of grain and stover, usually with 
definite reductions in the phosphorus content of stover and also for nitrogen. 
On fields where swoctclover was grown on the unlimed residues plat the nitro¬ 
gen content rose significantly. With potassium and calcium, definite changes 
in composition of stover w’crc shown in most comparisons between residues 
and check samples. In general, limestone tended to raise the nitrogen, phos¬ 
phorus, potassium, and calcium contents of stover and to increase stover and 
grain yields. The chief exceptions were in stover yields on soils naturally 
rich in carbonates. Rock phosphate, used in addition to residues and lime¬ 
stone, increased yields only slightly, although nitrogen and phosphorus per¬ 
centages in the stover rose considerably. Potash, chiefly as kainite, increased 
yields on all fields except those with heavy dark-colored soils, raised the 
potassium content of stover from 13 to 160 percent, reduced the percentages 
of both nitrogen and phosphorus, and left the calcium content cither less or 
unchanged. With few exceptions, all soil treatments increased both stover 
and grain yields above no treatment. The most pronounced changes in com¬ 
position of stover, due to the combined treatments, were in nitrogen content, 
followed in turn by potassium, phosphorus, and calcium. 

The form of phosphorus used on the treated plats markedly affected the 
phosphorus content of stover. On soils treated with rock phosphate the phos¬ 
phorus content of the stover usually was much less than where superphos¬ 
phate was used, but rock phosphate generally was the more effective in in¬ 
creasing yields. Use of limestone seemed less favorable for the utilization 
of rock phosphate than of superphosphate, yet heavy liming appeared in most 
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cases to retard but slightly the availability of rock phosphate. The possi¬ 
bility of such action appeared to bear a definite relation to the character of 
the soil and to the proportions of rock phosphate and limestone applied. 
Yields were increased on Grundy silt loam at Aledo by three phosphate forms 
but not by slag, whether used with limestone or without it. Stover from 
these plats contained from two to four times as much phosphorus as that 
grown without phosphate. When the superphosphate and slag phosphate 
were used with limestone, the percentage of phosphorus in the stover was 
much greater than when these phosphates were used without limestone. 

Gypsum used with residues, limestone, and rock phosphate, and at the same 
rate as the phosphate, resulted in no yield increase and caused marked reduc¬ 
tion in the phosphorus content of stover, esx)ecially with light applications of 
gypsum and rock phosphate. A 5-15-5 fertilizer as a sujiplement to the stand¬ 
ard treatments usually increased yields and calcium content of stover, resulted 
in marked reductions in the nitrogen content, and usually did not change the 
phosphorus or potassium contents. 

Kfiect of fertilizers on some nitrogenous and other constituents of the 
cotton plant as separated hy electrodialysis at different stages of growth, 
E. R. Collins and N. E. Riqlee {Soil Sci., U {1937), No. 3, pp. 217-229, pi. 1, 

figs. 2 ),—The roots and tops of cotton plants grown in Texas with and with¬ 

out fertilizers on Wilson clay loam near Elgin and Houston black clay near 
Greenville were analyzed periodically during the season by electrodialysis for 
nitrogen fractions, inorganic phosphate, and calcium. 

The nitrogen fractions of the cotton plant reflcct(‘d soil conditiors and sea¬ 
sonal variations better than the total nitrogen. Ammonia nitrogen was rela¬ 
tively low in the plants throughout the growing period; amide nitrogen was 
also low during the earlier stages, but increased as the season advanced. 
Trends for total cathode nitrogen and for basic nitrogen, its principal constitu¬ 
ent, were similar. The slight decline in early plant development was more 

noticeable in the tops, but the subsequent pronounced increase was more 

rapid in roots. The tops contained less amide nitrogen but more basic nitro¬ 
gen and more phosphate than the roots. The nitrate content decreased from 
a relatively high concentration early in the season to a relatively low one dur¬ 
ing boll formation and subsequently maintained. The total anode nitrogen 
followed closely the trends of nitrate nitrogen. Plants on soils treated with 
high nitrogen fertilizers contained a greater concentration of all nitrogen frac¬ 
tions than those on untreated soils. The phosphoric acid concentration gen¬ 
erally w\as in proportion to that in the fertilizer used. The concentration of 
calcium in the tops increased with idaiit maturity. The plant’s calcium con¬ 
tent was not affected materially by fertilizers on the soils. 

Methods develoi)ed for preparation of samples of cotton plant material and 
procedures by electrodialysis technic adaptable to plant biochemical studies 
are given in detail. This method of separation of the nitrogen fractions largely 
eliminated interfering substances. A study of the rate of electrodialysis indi¬ 
cated that practically all of the ions are removed within 23 hr. 

The effects of potash fertilizer on cotton in Louisiana, J. Y. Oakes 
{Louisiana Sta. Bui. 291 {1937), pp. 11, figs, d) .—Fertilizer experiments, 1930-34, 
under field conditions on several soil types, supported in part by a fellowship 
grant made by the N. V. Potash Export My., Inc., show’ed that certain Co’astal 
Prairie soils and the lighter Coastal Plains soils of Louisiana are low in available 
potash. The lighter soil types appeared low in nitrogen, phosphorus, and potas¬ 
sium, and best results were obtained from potash when used in a balanced mix¬ 
ture. The Crowley soils seemed low in phosphorus and available potassium and 
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also to respond to completely balanced fertilizer. Control of cotton rust and 
wilt through use of potash fertilizers seemed in most cases to be correlated with 
or coincident to stimulation of vegetative growth and increased yields of seed 
cottcm. 

Potash starvation causes premature shedding of leaves, prevents proper de¬ 
velopment of bolls which may fail to open, makes cotton hard to pick, and often 
results in lint of inferior quality. Decreases in the length and percentage of 
lint where potash starvation occurs, it is said, can be corrected by use of potash 
fertilizer. Additional potash does not increase fiber length on soils containing 
potash enough for normal plant growth. Dry seasons appeared to decrease 
length of fiber and to encourage potash starvation. 

Flaxseed production in the far Western States, A. C. Dillman and L. G. 
Goab (17. 8, Dept. Agr., Fanners' Bui. 1793 (1937), pp. [21+22, figs. 10). —Infor¬ 
mation on fiaxseed production, gained largely in cooperation with the California 
Experiment Station, considers the history and cultural status of flax in the 
Pacific Coast States, varieties, cultural and harvesting practices, and control of 
flax diseases and insects. 

Experiments with cover crops on Long Island, P. H. Wessels and J. D. 
Habtman ([New Torki Cornell 8ta. Bui. 677 (1937), pp. 27, figs. 10 ).— ^A study 
of the value of autumn and winter cover crops, made on Long Island, 1923>36, 
involved 11 different cover crop treatments each year, manure, and untreated 
plats. Rye, oats, wheat, and barley usually made good growth in the fall, but 
only rye, and to a lesser extent wheat, grew well in the spring. 

Land with a rye cover crop over 8 yr. averaged 179 bu. of marketable Irish 
Cobbler potatoes per acre, with rye and vetch 178 bu., and 10 tons of manure 
186 bu., compared with 156 bu. from plats without cover crops or manure. No 
other cover crop increased yield significantly. Sweet corn in 1936 benefited sig¬ 
nificantly from manure but not from any cover crop. Carrot yields in 1936 
were increased by a rye cover crop but by no other treatment, manure not being 
applied. Vetch, alslke clover, Austrian winter peas, and crimson clover were 
unsatisfactory, chiefly because they made so little growth. 

Organic matter in the soil averaged definitely higher in 1936 on rye, rye and 
vetch, manure, crimson clover and oats, and wheat plats than on untreated plats. 
The organic matter content of soil of individual plats was distinctly correlated 
with yields of carrots on those plats. It appeared that the soil nutrient supply 
may be increased by rye. Manured plats averaged highest in nitrate nitrogen 
and in available potash and second highest in available phosphoric acid on May 
8,1936, and untreated plats lowest in all these nutrients. No cover crop treat¬ 
ment changed soil acidity appreciably. 

Recommendations are that rye should continue to be the choice for a cover 
crop on soil as acid as pH 5 to be sown after August 15 on Long Island. Grow¬ 
ers are advised to seed rye in late summer and in the fall on all land not growing 
market crops. 

Legumes in cropping systems, G. Roberts (Kentucky Bta. Bui. 37i (1937), 
pp. 119-153 ).—^Findings by the staff of the agronomy department daring re¬ 
ported and uncompleted investigations involving legumes in continuous culture 
and rotation, fn pastures, in rotation experiments at the station and the West¬ 
ern Kentucky Substation, and in lysimeter experiments are reviewed, with dis¬ 
cussion of the fixation, conservation, and utilization of nitrogen. 

For vigorous growth to supply the requisite nitrogen for high yields of 
other crops, legiimes may need additional mineral nutrients, especially cal-* 
cium and phosphorus. Such conditions also are essential in producing crops 
of high nutritive value. With abundance of nutritious pasture and hay, live- 
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stock will require less grain feed and less land must be plowed for corn, thus 
protecting more soil against erosion and leaching. Where a considerable part 
of the farm is steep and subject to erosion, as much as possible of the steep 
land should be in pasture and hay crops, including legumes with the treat¬ 
ment favorable for vigorous growth. Under these conditions the necessary 
grain for feeds is best grown on the more level land, in short rotations. 

Care In the use of lime for legumes is advised where tobacco is grown. 
While 1 ton of ground limestone per acre usually sufllces, there is little danger 
from 2 tons if 4 or 5 yr. Intervene between its application and the tobacco 
crop. Advantages of alfalfa for hay and the superiority of adapted red clover 
over seed from other domestic and foreign sources are also described. 

Influence on grass growth of various proportions of peat in lawn soils, 
L. B. Lonolby {Amer, 8oc, Hort 8oi. Proo,, SS (1986)^ pp. 649^52), —^Applica¬ 
tion of peat to a lawn before seeding at the Minnesota Experiment Station was 
found to depress the germination of the grass seed unless the peat was w^ 
moistened before application, but resulted later in a more luxuriant growth. 
A layer of about 2 in. of peat, regardless of type, was the best for lawn pur¬ 
poses. Heavier applications produce a soft, spongy lawn surface. 

West Virginia pastures: Type of vegetation, carrying capacity, and soil 
properties, W. H. Pierre, J. H. Lonowell, R. R. Robinson, G. M. Browning, 
I. McKeeveb, and R. F. Copple {West Virginia 8ta, Bui, 280 (1987), pp. 66, 
figs. 19), —During a comprehensive study of permanent pastures in West Vir¬ 
ginia, begun in 1935 in cooperation with the U. S. D. A. Soil Conservation 
Service and Bureau of Plant Industry, a total of 775 pastures in 9 important 
pasture areas, comprising parts of 20 counties, were examined as to kind and 
amount of vegetation, soil type, depth of surface soil, amount of erosion, and 
degree of slope. Determinations were made of available phosphorus and soil 
acidity, and data were obtained on pasture management and carrying capacity. 
Standards for approximate evaluation of pastures based on percentage of 
desirable species were developed. See also previous notes (E. S. R., 77, p. 
776, 777). 

An average of 5.3 acres of nonwoodland pasture was required to pasture one 
animal unit in the i)oorest area, whereas in the best area an average of 2.6 
acres sufficed. The wide differences in carrying capacity among different 
areas and among individual pastures were found to be related closely to the 
type of vegetation present. In the area with lowest carrying capacity, less 
than 11 percent of the pasture sod was made up of desirable grasses and 
legumes, compared with 47 percent in the best area. Soil acidity and lack of 
available phosphorus were the most important factors responsible for poor 
type of vegetation. Of the total area studied, 85 percent needed lime and 94 
percent was deficient in available phosphorus. Soil type, degree of slope, and 
soil erosion were associated with these factors in affecting the type of vegeta¬ 
tion. The principal soil series, ranked in increasing order as to percentage of 
desirable species in the pastures, are Meigs, Dekalb, Upshur, Westmoreland, 
Pope, Frankstown, Hagerstown, and Huntington. Estimates on the basis of 
various soil factors, particularly slope and erosion, were that 25 percent of 
the x>asture area studied could not be improved economically but should be 
returned to woods. 

Improvement practices are recommended. 

[Potato production in Iowa] (Iowa State Hort, 8oc, Rpt,, 70 (1985), pp, 
271-274f 2rt7-288, 808-^18, 816, 817, 819-828, figs, d).—Papers bearing on potato 
research and improvement include The Seed Potato Protection Act (pp. 

278), The Canadian Marketing Act (pp. 308-310), The British Potato Marketing 
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Board (pp. 810-313), Interlacing Potato Leaves as Protection Against Frost 
on Muck Lands—Other Factors Tending to Prevent Frost Damage (pp. 310- 
322), and Sprays, Fertilizers, and Seed for Potatoes, 1935—A Recipe for Pros¬ 
perity (pp. 322-323), all by C. L. Fitch, The Curing and Storage of Sweet 
Potatoes, by N. D. Morgan (pp. 273, 274), and New Varieties of Potatoes for 
the Com Belt, by A. T. Erwin (pp. 277-283) (all Iowa); and Progress in 
Breeding Potatoes Suitable for Peat Land, by F. A. Krantz (pp. 316, 317) 
(Minn.). 

[Potato research in Ohio] {Ohio Vcg. Growers Assoc. Proc.^ 22 (1037), pp. 
52^0, dr-dP, 75, 75).—-Results obtained by the Ohio Experiment Station are 
reported in papers entitled Early Potato Trials and Late Crop Seed, by W. B. 
Weaver (pp. 52-57) ; The Effect of Varying the Copper-Lime Ratio in Bordeaux 
Mixture on Potato Yields, by P. E. Tilford (pp. 57-60) ; and Fertilizers in the 
Subsoil for Potatoes (pp. 67-69) and Rotations for Potatoes (pp. 75, 76), both 
by J. Bushnell. 

Potato breeding investigations in 1930: Review of literature, C. F. 
Clark {Amer. Potato Jour., H (1987), No. 8, pp. 253-258). —The review covers 
different phases of potato Improvement research, listing 21 titles. 

Developments in potato fertilizer Investigations in 1936, O. Smith 
{Amer. Potato Jour., 14 (1987), No. 8, pp. 245-253). —Covering reports on nutri¬ 
tion, fertilizer, and soil fertility studies in direct application to potato pro¬ 
duction, this review, a contribution from Cornell University, embraces 53 
titles. 

The effect of certain methods of potato cultivation on growth and yield 
and accompanying soil conditions, G. C. Moore {Amer. Potato Jour., 11/ 
(1987), No. 6, pp. 175-184, figs. 3). —Largely noted from another source (B. S. R., 
77, p. 185). 

Sorghums varietal tests in Utah, R. W. Woodward, D. C. Tingey, and R. J. 
Evans {Utah 8ta. Bui. 281 (1987), pp. 8, fig. 1). —Varietal trials with grain 
sorghum and sorgo were carried on, 1931-36, at the station and on outlying 
fields in several counties, in cooperation with the U. S. D. A. Bureau of Plant 
Industry. Sooner milo, Red Amber and Dakota Amber sorgo, Dwarf hegari, 
and Kalo were found dependable at the station, where the better sorghums 
compared favorably with standard corn varieties in total green silage. 
Sorghums must compete either with barley or oats for grain or with corn for 
silage, which limits their importance as a crop for Utah. Except in limited 
areas were corn is not grown successfully, as the St. George area and parts 
of Millard County, sorghums can hardly be recommended to replace small 
grain for seed or to replace corn for either silage or grain production. 

Sweet clover studies on habit of growth, seed pigmentation, and 
permeability of the seed coat, T. M. Stevenson {Sci. Agr., 17 (1987), No. 10, 
pp. 627-653, pis. 2, figs. 2; Fr. ahs., pp. 653, 654). —In inheritance studies of the 
mottled condition of the seed coat in Melilotus alba, made in F* and Fa of 
certain crosses, mottling was found to be dominant when other factors favor 
the development of pigment and to be determined by a single factor pair. 
Plants potentially mottled may or may not develop pigment in their seed coats 
and seeds wlUl clear and with pigmented coats often appear on the same 
plant. Progeny plants in the above study could not be crossed accurately on 
appearance of seed coats. The pigment involved in this mottling has the 
general properties of anthocyanins and is located in the lower parts of the 
Malp||j^i|an cells. 

Behavior in crosses between dwarf branching and common biennial white 
sweetclover showed the dwarf branching growth to be recessive and to depend 
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upon a single factor difference. Most of the dwarf branching type plants are 
readily recognized as seedlings, but a few did not develop typical branching 
from the crown until later. Mottled and clear seeds and type of growth were 
not associated in inheritance. 

Examination of seeds from 10,982 plants of common white sweetclover, grown 
in 1931, showed that 99.3 percent could not germinate due to impermeability 
of the seed coats. Plant selections producing relatively high percentages of 
naturally permeable seeds were obtained from the Arctic variety. Selection 
for two generations within inbred lines of plants producing the highest pro¬ 
portions of naturally permeable seeds resulted in marked increases In pro¬ 
portions of permeable seeds and of plants producing permeable seeds. Con¬ 
tinuous selection of plants producing only hard seeds resulted in a marked 
increase in the proportion of hard seeds in the second generation inbred lines. 

Permeable areas were distributed at random and not confined to any particu¬ 
lar region of the seed coat. The light line was shown to be the real region of 
impermeability in hard seeds. Apparently sulfuric acid treatment rendered 
hard seeds from highly permeable lines permeable, but only a small proportion 
of hard seeds from imi)erincable lines. A high proportion of seeds from per¬ 
meable plants not germinating readily in laboratory tests germinated without 
reatmeut in moist soil. Seeds having brownish spots (wherein the cells of the 
coat were somewhat disorganized) appeared in some plants in highly permeable 
lines, and such discolored areas absorbed osmic acid solution readily. However, 
naturally perm(‘able seed in those lines were not limited to those with brownish 
areas. 

Variability in carotenoid pigment content of individual plants of 
Triticum vulgare and Triticum durum, M. C. Mabkley {Cereal Chem., H 
(/.0d7), ^ 0 . S, pp, JfOO-JfOOt figs. 6 ).—The total carotenoid content of individual 
wheat plants was correlated negatively with kernel weight when calculated 
at tbe Minnesota Experiment Station as parts per million of the ground wheat 
meal and positively w^hen calculated as weight of pigment per kernel. Vari¬ 
ability in kernel weight w^as correlated positively with the correlation between 
kernel w^eight and weight of carotenoids per kernel. Examination of the car¬ 
otenoid content of individual Fa plants from crosses between durum wheat 
varieties differing in this character did not reveal Mendelian ratios. Multiple 
factor inheritance of carotenoid pigments \vas found in durum wheats. Highly 
pigmented plants w^ere found in the Fa of crosses between highly pigmented 
Mindum durum and less highly pigmented Minduin X Pentad lines. (]5or- 
rection factors for carotenoid pigments and for variation in kernel weight were 
developed. 

Spring wheat production and varieties for Wyoming, G. Haetman (TFyo- 
ming 8ta. Bui. 224 (^937), pp. 36, figs, if).—Practical information in growing 
wheat on dry land and under irrigation, derived from experiments and experi¬ 
ence, are presented, and important varieties are described. Winter wheats 
yielded more per acre under dry-land conditions than did spring wheats, while 
the reverse wms true under irrigation. Fall plowing for spring wheat evidently 
should be practiced on irrigated lauds in order to permit early seeding. If 
spring wheat follows a cultivated crop, disking and fioating may suffice. It 
is emphasized that wheat should be planted early to take advantage of early 
spring moisture. 

Marquis hard red spring wheat, averaging 41.96 bu. per acre, gave the highest 
yield, 1926-^, followed by Baart semihard white wheat with 41.81 bu., and 
Kubanka spring durum 41.67 bu. The newer hybrid wheat, Hope, promised 
to outyield Marquis slightly. 
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Soft winter wheat studies.—^V« Evaluating the qualitj* and the strength 
of some varieties, B. G. Bayfield and V. Shiplb {Cereal Chem,, H (1937), 
No. 4, pp. 551-677),—A 8-yr. study of various measures of flour characteristics, 
made cooperatively by the Ohio Experiment Station, is reported in the flfth 
of this series (B. S. R., 74, p. 484). The relationship between certain measure¬ 
ments was determined statistically. 

The outstanding Importance of protein content upon the strength of soft 
wheat flour was shown clearly. The amount of protein, determined by ordinary 
E^Jeldahl methods, probably is the most important single test which is both 
accurate and rapid. With sound wheat of approved varieties, the protein 
determination gives valuable Information and is a good measure of probable 
flour strength, but takes no account of differences in protein quality existing 
between varieties and affecting strength of flour. Significant differences in 
protein quality within one variety were in evidence when a variety was grown 
under several environmental conditions. 

Viscosity measurements made upon samples containing a uniform quantity of 
protein proved promising as a possible measure of protein quality but not en¬ 
tirely conclusive. Of the three measures of strength, loaf volume and viscosity 
based on 20 g of fiour proved more accurate and sensitive than time as deter¬ 
mined upon wheat meal. Tests of several baking formulas indicated that the 
use of bromate is desirable in experimentally milled, unbleached samples. Use 
of malt and phosphate in conjunction with bromate appeared promising for 
baking soft winter wheat flours. 

Chemical weed killers, I, II, W. H. Cook (Canad. Jour. Rea., 15 {1937), 
No. 7, Sect. C, pp. 399-323, fig. 1; No. 8, Sect. 0, pp. 380-390, figs. 3).—Two papers 
are presented. 

I. Relative toxicity of various chemicals to four annual weeds. —Toxicity tests 
made at the University of Alberta on Thlaspi arvense, Brassica arvenais, 
Ohenopodium album, and Avena fatua showed no definite evidence of a specific 
susceptibility of a given species to a given substance. The relative resistance 
of these four weeds to most substances, judging from the certainly lethal dose, 
was in the order 1:1:2:7. Of 76 chemicals tested, the following most toxic 
compounds killed all four species at the dosages employed: Selenic and chloric 
acids, sodium hydroxide, arsenic pentoxide, sodium arsenite, sodium and ammo¬ 
nium chlorate, ammonium thiocyanate, sodium cyanide, zinc chloride, sodium 
bichromate, sodium selenite, copper nitrate, sodium sulfide, formic acid, gaso¬ 
line, phenol, creosote, tetralin, sodium benzoate, aniline, benzene, and furfural. 
The residual toxic effect on the soil, from 3 to 4 weeks after treatment, showed 
that of the 35 more toxic chemicals tested, only selenic acid and the 5 chlorates 
used had any appreciable effect at low and intermediate dosages, while 11 other 
substances depressed growth following application of high dosages. 

II. Factors affecting estimation of toxicity of leaf sprays. —Chemicals applied 
to annual weeds gave frequently dosage-mortality curves not of the usual sig¬ 
moid shape. These departures appeared to be attributable to method of appli¬ 
cation, as the spray is only partly retained by the leaves and stems. Since 
the proportion of the applied quantity of poisonous constituent retained by the 
plant decreases as the volume of spray is increased, and increases with the 
concentration of the spray solution, leaf sprays will be most effective if the 
minimum volume of solution needed for coverage is used and the effective 
dosage of chemical obtained by adjusting concentration. Comparison of a few 
indices sometimes used for estimating eflicacy of herbicides with the mortality’ 
criterion showed the number of leaves left and the height of the living plants 
after treatment to be of slight value for estimating effects of the chemical. 
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The weight per unit area of living plants remaining after treatment may be of 
some value. 

Sodium ethyl xanthate as a plant poison, R, B. IIabvey, J. Zalab, and R. H. 
Landon (Soience, 84 (1936), No, 2181, p. 356). —A cooperative study by the 
University of Minnesota and the U. S. D. A. Bureau of Plant Industry showed 
that sodium ethyl xanthate has a pronounced toxicity for aerial parts of herba¬ 
ceous plants but has no appreciable corrosive effect on spray equipment. 

HORTICULTURE 

[Horticultural research in the Southern States] (Assoc. South. Agr. Work- 
era Proo., S7S8 (19S6--37), pp. 124, 1^0, 121, 129, ISO, 265, 266, 2rtl, 273- 
277). —The following papers were presented at the convention of the Associa¬ 
tion of Southern Agricultural Workers at Jackson, Miss., Feb. 5-7, 1936: Grow¬ 
ing Asparagus in the Far South, by W. D. Kimbrough (p. 124) ; Results of 
1935 Tomato Variety Trials at the Georgia Experiment Station, by H. L. 
Cochran (p. 126) ; The Effect of Rate and Placement of Fertilizers on the 
Growth of Snapbeans, by J. C. Miller and R. E. Wright (pp. 126, 127) ; Rela¬ 
tion of Fertilizer Treatment to Thickness of Fruit Wall in the Perfection 
Pimiento Pepper, by H. L. Cochran (p. 127) ; and Response of Early Truck 
Crops to Summer Legumes, by L. M. Ware (pp. 129, 130). 

At the convention held at Nashville, Tenn., Feb. 3-5, 1937, the following 
papers were presented: Some Recommendations for the Development of the 
Horticultural Section, by W. D. Kimbrough (pp. 265, 266) ; Some Tree and 
Fruit Growth Responses of the Peach as Induenced by Soil Moisture Condi¬ 
tions, by I. D. Jones (p. 271); The Effect of Pruning on the Color of Elberta 
Peaches in the Yazoo-Mississippi Delta, by E. A. Currey (p. 273) ; A Progress 
Report of Tomato Variety Trial Work at the Georgia Experiment Station, by 
H. L. Cochran (pp. 273, 274) ; Factors To Be Considered in Growing American 
Grapes, by J. R. Cooper (p. 274); Grape Varieties for Florida, by R. D. Dickey 
(p. 274) ; Notes on Pruning Tomatoes, by V. M. Watts (p. 275) ; Physiological 
Studies of the Bush Lima Bean, by F. S. Andrews (pp. 275, 276); Pecan 
Variety Response to Fertilizers, by G. H. Blackmon (p. 276); and The Influence 
of Additional Rlumination and Shading on the Earliness of China-Asters, by 
E. W. McElwee (pp. 276, 277). 

[Horticultural studies by the Montana Station] (Montana Sta. Rpt. 1936, 
pp. 28^0, 31, 38, 39, 44)- —^Included are progress reports on the influence of 
nitrogen and phosphorus on apple trees; response of transplanted vegetables to 
fertilizer supplements such as dextrose and potassium permanganate; cover 
crop practices for the Bitterroot Valley orchards; and shelterbelt species for 
northern Montana. 

[Horticultural investigations conducted by the Puerto Rico College 
Station], J. S. Simons, F. M£ndez, J. Guiscafr£ ABBnJLAOA, and L. A. Sebbano 
(Puerto Rico Col. Sta. Rpt. 1936, pp. 89, 91-‘107, 119, 120, 122, 123, 12JhlS5).--- 
Brief discussions are presented on the culture of dwarf coconuts; propagation 
of citrus, mangoes, avocados, and miscellaneous fruits; fertilizers, shade spe¬ 
cies, light requirements, and pruning of the coffee plant, and testing of coffee 
varieties; production of sweet com, testing of varieties of tomatoes, cucum¬ 
bers, garlic, and carrots; fertilizers for peppers; development of cucumbers 
resistant to downy mildew and of eggplant resistant to bacterial wilt; control 
of onion thrips by varying dates of planting; production of tung oil, derris 
root, and Meyer lemons; and the culture of grapefruit 

Effects of variation in the soil water content on the growth of certain 
species of plants, W. W. Wigqin (Ohio Sta. Bimo. But. 188 (1937), pp. 136-141, 



336 


EXPERIMENT STATION RECORD 


[Vol. 78 


fig. i). —^Using auto-irrlgator pots which made possible the control of soil mois¬ 
ture within narrow limits of variation for prolonged periods and also the 
accurate recording of the amount of water used by the plants, the author 
found that usually those plants receiving the greatest amount of moisture short 
of the saturation point made the best growth. In all plants used—calendula, 
cineraria, carnation, cyclamen, Melior and Lorraine begonias, chrysanthemums, 
poinsettias, snapdragons, Boston fern, stocks, and coleus—the greatest growth 
as fresh weight in grams was made luider moist conditions, with the various 
species differing markedly in their resi)onse to moisture. Plants with deficient 
moisture throughout their development bloomed later than those under favor¬ 
able conditions. Under equal moisture conditions a mulch of i)eat moss or the 
incorporation of peat moss into the soil caused decreased growth. Incorpora¬ 
tion of organic matter increased the water-holding capacity and the moisture- 
supplying power of the soil. In the case of stocks, the greater the soil water 
content, the smaller the shoot-root ratio. The results were different with 
tomatoes and beans, suggesting that, perhaps with the stocks soil aeration 
requirements were higher than with the vegetiibles. 

Early spring budding by the plate method, W. L. Kerr (SoL Agr., 17 
(19S7), No, 12, pp, 713-719, figs. 3). —^Marked success was attained at the 
Dominion Experiment Station, Mordon, Manitoba, in the propagation of apples, 
plums, pears, and certain ornamentals, such as lilac and rose, with buds 
Inserted in April and May by the so-called plate method. 

Preliminary tests with softwood cuttings of trees and shrubs in Alberta, 
C. R. Ubbj (Soi. Agr., 17 (1937), No, 12, pp, 720-726, figs. 2; Fr. ahs., p. 726).— 
Tests conducted with a considerable number of species demonstrated that 
many Alberta-grown trees and shrubs may be propagated by means of green¬ 
wood cuttings. Of three media used, sand, peat, and a mixture of the two, 
sand proved most satisfactory. A temperature of from 60° to 70° F. proved 
most desirable for the greatest number of species. In general, cutting at the 
node or just below was most desirable, with climbers and creepers more or 
less indifferent. Approximately a dozen species which failed to root at all 
were tested with growth-promoting substances. 

Fall season busy one for nurserymen, H. B. Tukky (Farm Res. [New 
York State Sta.l, 4 (1937), No, 1, pp. 12, 13, figs. 2). —This is a brief, general 
discussion of various problems in the digging and storing of nursery stock 
under investigation at the station. 

Asparagus fertilizer experiment on Long Island, P. II. Wesbbxs and H. O. 
Thompson ([New York] Cornell Sta. Bui. 678 (1937), pp. 16, figs. 7). — On the 
basis of 9 years’ records taken from 1926 to 1934 on replicated plats established 
in a 1924 planting of Mary Washington asparagus located on an almost level 
field of Sassafras silt loam of a relatively low state of fertility, the authors 
report that nitrogen produced a greater yield increase than did any other ele¬ 
ment. The plats receiving phosphorus and potassium alone produced less aspar¬ 
agus than the unfertilized areas. Nitrogen applied at the rate of 50 lb. per 
acre supplied half-and-half from nitrate of soda and sulfate of ammonia pro¬ 
duced over the 9 yr. practically the same yield as did 100 lb. of nitrogen. In 
the first 4 y% 100 lb. was more effective than 50 lb., but thereafter the reverse 
was true. It is believed that Increased acidity may have brought about this 
reversal. 

When applied with equal amounts of nitrogen and x>otassium, 128 lb. of 
phosphoric acid in superphosphate produced large increases over 64 lb. The 
authors believe that in the smaller applications the phosphorus was fixed in the 
soil. |?otassium applied as chloride at the rate of 80 lb. of potassium oxide per 
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acre per year gave, when used with equal amounts of nitrogen and phosphorus, 
marked increases in yield over no potassium. Potassium chloride was superior 
to sulfate of potassium, probably because of its chlorine content. Manure at a 
cost of more than $4 per ton was not profitable, despite the fact that 20 tons 
plus 120 lb. of phosphoric acid per acre produced the highest yield of all 
treatments. 

The various treatments had little effect on the proportion of spears that 
attained marketable size. There was a general tendency for the number*and 
total weight of spears to increase and the average weight to decrease as the 
experiment progressed. 

Some investigations with regard to the effect of nitrogen on the storage 
qualities of celery, L. Boxjequb (Sci. Agr,, 17 (1937), No. 18, p. 741) •—In 
studies conducted by the Macdonald College, Province of Quebec, Canada, it was 
observed that with phosphorus and potash held constant at 8 and 10 percent, 
respectively, increasing the percentage of nitrogen from 0 to 14 percent did not 
infiuence the yield of celery growing on muck soils. Celery from the various 
nitrogen plats showed similar physical storage qualities, such as pithiness, 
break-down of leaves and petioles, etc. No effect of nitrogen was observed in 
the total nitrogen of the plants from the various plats. Hexose sugars in¬ 
creased gradually until the end of the storage period, while sucrose showed a 
slight decline. The economical duration of storage was from 00 to 100 days 
under the conditions of the investigation. 

The production of ginger root, in Puerto Rico ftrans. titlel, L. A. A. 
GarcIa and R. A. Vizcarbondo {Rev. Agr. Puerto RicOy 28 (1937), No. 4, pp. 78d~ 
740, figs. 2). —In this general discussion of culture, harvesting, and preparation 
of the marketable product, the authors present data on the comparative com¬ 
position of Puerto Rico and Jamaica grown ginger and on the cost of production. 

Sweet corn trials in Ohio, 1935—1930, J. B. Pvrk {Ohio leg. Growers 
Assoc. Proc.y 22 {1937) y pp. 24-29). —Based on carefully planned and replicated 
trials, the Ohio Experiment Station suggests Gemcross 30, Spancross 2, and 
Marcross 30 for early crops, Whipeross C 6.2 and Spancross P 39 for second 
early, and Golden Cross Bantam for midsea.son. Growers are warned that only 
the first generation seed of crosses produces yield and uniformity characteristic 
of hybrids. 

The effect of spacing fall tomatoes on the yield, size, and grade of fruit, 
I. C. Hoffman {Ohio Veg. Growers Assoc. Proc.y 22 {1937)y pp. 85-87). —Tomato 
plants so spaced in the greenhouse as to allow 4.5 sq. ft. per plant not only 
produced greater total yields per equal areas than comparable plants spaced 
3.75 sq. ft. per plant, but also were grown at a considerable reduction in cost 
for labor, etc. 

The effect of raising tomato plants with supplementary electric light on 
earliness and grade of greenhouse tomatoes, I. C. Hoffman {Ohio Veg. 
Growers Assoc. Proc.y 22 (1937) y pp. 92-94y fig. 1). —The exposure of young potted 
tomato plarits designed for the spring crop to supplemental light during the hours 
from 5 a. m. to 7 p. m., except when the sun shone brightly, resulted in more 
rapid growth and a darker green color. When transplanted to the greenhouse 
beds, the light-treated plants reached full bloom from 7 to 10 days earlier than 
the unlighted, the fruit began to ripen fully a WTek earlier, and a higher 
percentage of the fruits were of the first grade. 

Studies in the growth and respiration of tomato fruits and their rela¬ 
tionship to carbohydrate content, N. C. W. Beadijs {Austral. Jour. Eofpi. Biol, 
and Med. Sci.y 15 {1937), No. 3, pp. 173-189, figs. 8). —Using the Kondine toma'to, 
a variety with 20 or more fruits per cluster, there was observed in this study 
36984—38-4 
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the fact that the position of the fruit on the plant determines not only its size 
but also its carbohydrate content, respiratory intensity, and growth rate. The 
climacteric rise occurs and is coincident with the appearance of color in the 
fruit In any cluster, the flower nearest the main stem was fertilized flrst, 
and the resulting fruit apparently monopolized the food materials so that it 
grew at a more rapid rate and had a higher respiratory rate than its associates. 
However, slight increases in size were noted even in the most remote fruits. 
Pren&ature picking did not prevent the occurrence of the climacteric rise, but the 
maximum value attained was reduced. The curve for the percentage of reduc¬ 
ing sugars during ripening was followed closely by the climacteric curve, but 
the maximum was reached slightly before that of the climacteric rise. 

Tomato seed treatment and plant certiflcation, R. W. Samson {Canner^ 
84 (19S7), No. 12, II, p. 121). —^Experiments at the Indiana Experiment Station 
indicate that certain organic mercury compounds, such as ethyl mercury tar¬ 
trate, effectively disinfect the seed surfaces and protect the seed from reinfection 
for a considerable period. Seeds treated with a 1:32,000 solution germinated 
better in the greenhouse and fleld than did those with 1:3,000 mercuric chloride. 
The fact that the tomatoes grown for seed purposes are usually taken from 
well-grown, carefully rogued flelds favors a minimum of disease. 

Apple breeding Investigations.—I, Results obtained from certain families 
of seedlings, G. T. Spinks (Univ. Bristol, Agr. and Hort. Res. Sta., Long 
Ashton, Ann. Bpt., 1936, pp. 19-49). —Studies of inheritance In approximately 
1,300 apple seedlings representing 69 crosses, of which 46 were controlled and 
24 open-iK)lllnated showed no sharply discontinuous segregation of any si)eciflc 
characters. Parents with the most sharply distinct characteristics produced the 
largest proportion of seedlings showing similar characters. It is suggested that 
crosses between like parents are more apt to produce a much larger proportion 
of seedlings in which a desired character is present or even itensifled than 
would combinations of unlike parents. For example, crosses between dessert 
and culinary apples resulted in a large proportion of seedlings of indeflnite 
classifleation with respect to these two characteristics. Most of the characters 
commonly considered in the apple are influenced by polymeric factors. 

Investigations on the variability of apple trees on seedling and on clone 
root-stocks.—Progress report, I, G. T. Spinks {Univ. Bristol, Agr. and Hort. 
Res. Sta., Long Ashton, Atm. Bpt., 1936, pp. 50-65). —^Measurements of apple 
varieties worked on clonal stocks and on seedling stocks from several sources 
failed to show, up to 5 yr. of age in the nursery, any significant differences in 
variability due to type of rootstock. Grading of seedling and clonal stocks 
prior to planting in the nursery did not result in greater uniformity of the 
trees. Within 6 yr. after transplanting from the nursery no difference in varia¬ 
bility was noted for any given variety between trees on clonal and single 
variety seedling stock. However, variability was greater in the mixed seed¬ 
ling stocks, as a whole, where the trees were transplanted from the nursery 
without selection. 

Top-working Grimes on Virginia Crab, O. L. Bubkholdeb (Ind. Hort. 80 c. 
Tram., 1936, pp. .-Top-worked Grimes Golden trees developed by 

grafting sclont at about 20 in. above ground on flve different stocks, French 
seedling, Delicious, Walbridge, Arkansas Black, and Northwestern Greening, 
all suffered severe losses from disease and winter killing. Attention is called, 
however, to certain mature and thrifty Grimes Golden orchards in Iowa where 
the trees were top-worked successfully on limbs of Virginia Crab and Haas. • 

Recent developments in control of graft knots on nursery apple trees, 
A. J. Rxkbb {Jour. Boon. Ent., 29 {1936), No. 5, pp. 956-960, figs. 5).—Stating 
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that graft knots caused by three different conditions, (1) excessive callus, (2) 
hairy root infection, and (3) crown gall, have resulted in considerable losses 
to nurserymen, the author discusses experimental activities whereby commercial 
control has been made possible under Middle West environments. Involved 
in control are (1) the preparation of well-flitted grafts from clean roots with 
dry surfaces, (2) the dipping of roots in corrosive sublimate, (3) the wrapping 
of piece root grafts with a special kind of adhesive tape to prevent the entrance 
of root-chewing insects, and (4) the selection of soil relatively free from 
insects. 

Making the Delicious apple bear profitable crops, M. A. Blake {Md. State 
Hort Soc. Proo., S9 (1987), pp. .—Presenting data to show that the 

Delicious apple is normally a comparatively light producer in New Jersey, the 
author presents certain standards of measurement for Delicious apple spur 
leaves which may be used as an indication of the condition of the trees with 
respect to fruiting capacity. The failure of the Delicious to come into bearing 
normally may be due to various causes such as a too heavy soil, too much or 
unbalanced fertility, and a deficiency of calcium in the soil. 

Detail pruning to assist in the production of better apples, A. L. 
ScHBADBa (Md, state Hort Soc. Proc., 89 (1987), pp. 39-22).—In this general 
imper the author presents certain data obtained by the Maryland Experiment 
Station on the effects of different Intensities of pruning on the size of fruit and 
yield of York Imperial apple trees. Total yields over a period of years were 
only slightly influenced by the degree of pruning, but heavy pruning increased 
the size of individual apples to the extent of interfering with their salability. 

The results of breeding pears for half a century, G. H. Howe (Farm Res. 
[New York State Sta.], 4 (1987), No. 1, pp. 8, 4). —Summarizing briefly the pear 
breeding activities of the station, the author describes some of the more prom¬ 
ising varieties and seedlings, with comments as to their potential usefulness. 

Winter injury and drouth damage to stone fruits: Recommended varie¬ 
ties, L. Havis (Ohio State Hort. Soc. Proc., 70 (1987), pp. 28-81). —^Following 
the severe winter of 1935-36, observations were made on the response to low 
temperature of varieties of peaches, plums, and cherries, and as a result 
definite recommendations are made for planting in different parts of the 
State. The various factors, such as soil type, cultural treatment, age of the 
tree, pruning, and Insect or disease injury as related to winter injury, are 
discussed. 

Finds New Jersey peaches promising, R. WinxiNOxoN {Farm Res. [New 
York State Sta.], 4 (1987), No. 1, pp. 1, 9). —Based on a visit to the New Jersey 
Experiment Stations, the author discusses some of the more promising varieties 
and seedlings of peaches developed by those stations, particularly with reference 
to their probable value to New York growers. 

Pollination of the Shiro plum, G. H. Dickson (Sci. Agr., 17 (1987). No. 12, 
pp. 727-729; Fr. ahs., p. 729) .—Noting the failure in the orchard for Burbank 
pollen to fertilize Shiro blooms, hand pollinations were made on the limbs 
of a completely enclosed Shiro tree with the strange result of a fine set from 
Burbank pollen, with Red June also giving good results. Fair sets of fruit 
were obtained with domestica pollens, but the seeds were almost completely 
sterile. The reason for the peculiar behavior of Burbank pollen is not 
completely understood. 

1934 and 1035 plum and prune variety yields at the Purdue Farm 
test plot, Bedford, Indiana, C. L. Bubkholdeb (Ind. Hort. Soc. Trans., 1986, 
pp. 9|-9d).—Tabulated yields are presented on 15 varieties of European plums. 
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Good crops were secured with most varieties in 1935, despite a minimum of 
27* F. during full bloom. 

Factors influencing the ripening season of sour cherries, V. R. Gardner 
{Jour, Agr, Rea, [U, 8,], 55 {1987), No, 7, pp, 521-^32, fig, i).—Stating that in 
certain seasons the picking period for the Montmorency cherry may extend 
over a period of approximately 2 mo., the author discusses, on the basis of 
individual tree records in several orchards, certain factors that influence 
maturation. Seasonal influence was important, with the ripening season vary¬ 
ing as much as from 2 to 3 weeks from year to year in the same tree. 
Low temperatures during the growing season greatly retarded and high tem¬ 
peratures accelerated ripening. There was noted a marked tendency for trees 
bearing relatively light crops to mature their fruits early and evenly and for 
trees bearing heavy crops to mature the fruits late and rather unevenly. Trees 
with moderate crops were intermediate in both time and uniformity of ripening. 
Apparently with large crops the amount of leaf surface per fruit was a limiting 
factor. This was further shown by the fact that heavy applications of nitrogen 
promoted vigorous vegetative growth and, at the same time, even maturity. 
Contrary to general opinion, the fruit of the heavily fertilized trees matured 
early. Other cultural methods, such as spraying to protect the leaves and the 
pruning out of small interior limbs as an aid to the development of abundant 
foliage, promoted evenness and earliness. 

Bud sports differing from the regular Montmorency in season of rii>ening 
are said to be of rather frequent occurrence in the sour cherry, but are con¬ 
ceded of secondary importance to cultural and seasonal factors in causing de¬ 
layed or uneven ripening in the crop as a whole. 

Seed germination of the Saskatoon and PIncherry, P. D. Hargrave {8ci, 
Agr., 17 (1987), No, 12, pp, 786-789; Fr, aha,, p, 739).—Seeds of Amelanchier 
alnifolia and Prunua pcfinsylvama were found, after a period of adequate aflor- 
ripening, to germinate at temperatures of 1.5® C. (34.7® F.). Storage at room 
temperature shortened the rest period of the P. pennaylvanica. The Amelanchier 
seeds required 200 days of afterripening at from 1.5° to 3° before germinating. 

The cultivated cranberry in Washington, D. J. Crowley {Washwgtmi Sta. 
Bui. 849 (1987), pp, 46, figa, 10), —^This is a general statement presenting infor¬ 
mation on such factors as the selection of site, preparation of bogs for planting, 
varieties, weed control, prevention of frost injury, control of insect pests and 
diseases, harvesting, etc. 

Comparative yields of blackcurrant varieties and their response to dif¬ 
ferential pruning treatment, T. Swarrrick and W. B. Berry {Unlv. Bristol, 
Agr, and Hort. Rea. 8ta., Long Aahton, Ann, Rpt., 1936, pp. 66-74). —A compari¬ 
son of heavy and light pruning of the varieties Baldwin, Boskoop, Edine, and 
French showed a significant reduction in yield in every case following heavy 
pruning. 

American grape varieties, I. W. Dix and J. R. Magness (U. S. Dept. Agr. 
Circ, 487 (1937), pp. 34, figa. 4)- —Based largely on the results of tests conducted 
over a period of years at Arlington Farm, Va., tabulated descriptive data are 
presented on 221 varieties of grapes, mostly of Labrusca and part-Labrusca 
parentage. A addition, the authors sketch briefly the history of the develop¬ 
ment of American grape varieties and discuss some of their most important 
characteristics. 

Pollination and the setting of fruit in the Black Corinth grape, H. P. 
I^HO {Amer. 8oc. Hort. 8ci. Proc., 88 (1933), pp. 402 - 404 )- —Studies by the 
California Experiment Station indicated that girdling, as well as pollination, 
is essential to the production of a satisfactory crop despite the fact that no 
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seeds were formed. Abundant pollen was produced and many grains were 
deposited on the stigmas. Some berries develop occasionally without pollina¬ 
tion, but such vegetative parthenocarpy was rare and even with girdling can¬ 
not be relied upon for a satisfactory set of fruit. Partial seed development 
may occur apogamically, but no endosperm or embryo development was de¬ 
tectable in such seed. 

The deterioration of grape-vines in saline soils, S. RAnKOviTCH and N. 
Bidner {Empire Jour, Expt. Agr,, 6 (1937) ^ No, 19, pp. 197-203, pla, 2, fig, 1 ),— 
Injury to Chasselas and Muscat Hamburg vines growing under irrigation in 
I'alestine was found due to high concentrations in the soil of chlorine as sodi¬ 
um chloride. Analyses of fruit from healthy and affected vines showed con¬ 
siderable differences in the content and composition of soluble salts. The per¬ 
centage of sodium chloride ranged from 0.15 percent in healthy Muscat to 
2.47 percent in badly affected Chasselas fruits. The amount of glucose di¬ 
minished and that of acids increased with progressive stages of deterioration. 

A study of citrus varieties, A. F. Camp and J. II. Jefficries (Citrus Indus., 
IS {1937), No. 1, pp. 5-7, 20, 21, figs, 4). —^A comparison of the Marsh Seedless 
grapefruit with three seed-producing strains, all on rough lemon roots and 
all planted in the winter of 1924-25, showed in 1936 that the Marsh trees had 
the largest trunk girth and were largest with respect to height and spread. In 
7 yr. of production the Marsh trees out-yielded greatly the other three strains. 
Following the severe December 1934 freeze, IMarsh Seedless held considerable 
of its crop, while the seedy varieties dropped all of their fruits. 

A comparison of rough lemon and sour orange as citrus rootstocks on 
light sandy soils, A. F. Camp and J. II. Jefferies {Citrus Indus., 18 {1937), 
No, 2, pp. 3, 18). —Observations by the Florida Experiment Station in a variety 
orchard consisting of oranges, tangerines, and grapefruits established at the 
Citrus Experiment Station in 1922 showed that the trees in all three species 
on rough lemon rootstocks were much more productive than on sour oranges. 
However, following the severe freeze of December 1934 Ihe trees on the rough 
lemon suffered much more injury. The fruits produced by the trees on the 
sour orange were also of better quality as to flavor and texture, but this ad¬ 
vantage was greatly offset by the much higher productivity of the rough lemon 
crops. 

Important considerations in selection of lemon scion varieties, F. F. 
Halma {Calif. Citrogr,, 22 {1937), No. 11, pp. 493, 506, figs. 8).—Evidence is 
presented in the form of photographs of i>rog(*ny trees to show that differences 
in tree condition may be due to inherent differences in the scion strain or 
variety, rather than to rootstock influences. Own-rooted trees were found 
to offer an excellent means of comi)aring scions because the understock 
influence was eliminated. The author feels that the type of lemon tree 
decline so widespread in California in recent years has its primary cause 
in the propagation of scions of inherently low vigor but of early and heavy 
fruiting habits. The almost universal habit of dwarfing sour orange stock 
has accentuated the difficulty. 

The Influence of different pollens on the development of the pistache 
nut, R. H. Peebles and C. Hope {Amer. Soc. Hort. Sci. Proc,, S3 {1936), pp. 
29-32). —In this study conducted at Sacaton, Ariz., by the U. S. Department of 
Agriculture, time of ripening and, to a lesser extent, dehiscence and length 
of i)ericarp were found to be influenced by the variety of imllen applied 
to Pistacia vera flowers. Pollinated on March 29 with pollen of P. atlantfica, 
P. chinensis, and an unknown hybrid, the following x)ercentages of maturity 
were recorded, respectively, on August 28 for the Trabonella variety: 53.1±6.0, 
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9.9±2.9, and 80.8±2.5. It was evident that P. aila/niica pollen Increased the 
percentage of self<splitting nuts in the Trabonella variety. The mean length 
of the entire fruit but not of the hulled nut was slightly but significantly 
increased by the use of the pollen of the unknown hybrid. 

Propagation of Daphne cneorum by cuttings: Effect of growth sub¬ 
stances, J. A. DePrancb (Florists Exch. and Hort Trade World, 88 (1937), No. 
12, p. 20B). —In experiments conducted by the Rhode Island State College in 
which cuttings were treated with indoleacetic acid solution and a commercial 
product, the results were sufficiently favorable to lead to the conclusion 
that the use of growth-promoting substances stimulates and hastens rooting 
in this species and should have practical value for plant propagators. Of 
the various rooting media used, the best results were secured with sand, a 
mixture of sand and cinders (half-and-half) and a mixture of peat and 
cinders (1 and 7 parts). 

Some factors in delphinium seed germination, J. S. Shoxmakeb (8ci. 
Apr., 17 (1937), No. 12, pp. 730-732; Fr. abs., p. 732). —Comparative studies with 
delphinium seeds produced locally in Alberta, Canada, with those produced 
in England and the United States showed considerably higher germination 
for the local seed. Separation of any given lot into large and small seeds 
did not result in differences in time required to germinate, but did produce 
differences in total germination greatly in favor of the larger seeds. 

Corm behaviour in the gladiolus in relation to season of bloom, R. M. 
Adamson (8ci. Agr., 17 (1937), No. 12, pp. 733-735).—At the University of 
Alberta, it was found that early varieties require, on the average, about 10 
days longer, and late varieties about 20 days longer to reach bloom than do 
the same varieties in Ontario. On the basis of time differences, there is pro¬ 
posed a varietal classification for gladiolus under Alberta conditions. Measure¬ 
ments of corms formed by varieties in the several seasonal classes showed, 
after 2 years’ growth, considerable gain in the early groups and an actual 
loss of 13 xiercent or more in the latest group. 

Factors affecting Easter lily flower production in Florida, W. B. Shippy 
(Florida 8ta. Bui. 312 (1937), pp. 19, fig. i).—Attention is called to three im¬ 
portant factors which interfere with the commercial production of Easter 
lilies in Florida—(1) failure to properly combat diseases and insects, (2) im¬ 
proper care of the bulbs during the rest period, and (3) failure of the lilies 
to bloom by Easter. 

In 1932 bulbs dug August 1 were subjected to warm storage for 13 and 
57 days, and cool storage for 21, 34, 51, and 65 days. It was evident that 
neither of the warm-storage treatments nor the 21-day cool-storage treatment 
had any significant effect on hastening the time of plant emergence or the 
time of flowering. Thirty-four days or more of cool storage caused many 
bulbs to sprout early and hastened plant emergence by about 1 mo. The cool- 
storage-treated bulbs made rapid growth and the plants produced many flowers 
in advance of the usual time, but cool storage also caused the plants to pro¬ 
duce a substantial number of blossoms after the usual season. 

Studies in 1933 with bulbs dug July 6 and later and subjected to different 
storage treatments again showed that no warm-temperature treatment, whether 
in the soil or in storage, had any effect on hastening growth processes. A 
brief period of 15 days of cool storage proved insufficient to hasten plant 
emergence, regardless of when applied. A substantial number of early flowers 
result from 30-day cold treatments when applied after the middle of August. 
In agreement with 1982 results, the proportion of early flowers increased as 
the cooi»8torage period extended later into the fall. Since bulbs may start 
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forming new roots by late August or early September, the author advises plac¬ 
ing them in cool storage on or about August 15 and holding them for 45 days. 

In 1933 bulbs held in warm storage produced one-third more flowers than 
those given cool treatment. However, the warm treatments did not influence 
bulb increase, and, in fact, where comparisons were possible between 30 days 
of warm storage and 30 days of cool storage, the cool plats produced 66 per¬ 
cent more bulbs. 

A physiological study of dormancy in seed of Magnolia acuminata, M. 
Afanasiev (Uiew York^ Cornell 8ta, Mem. 208 (19S7), pp. 87, figs. 11). —^Dis¬ 
cussing the anatomical structure of the seed and the normal reproductive 
habits of the species, the author reports that delayed germination is caused 
by dormancy of the embryo. A number of forcing agents, such as thiourea, 
copper sulfate, dextrose, hydrogen peroxide, and ethylene chlorohydrin, failed 
to induce germination in the dormant seed, which required afterripening in 
moist storage at temperatures ranging from 0® to 23® C. (32® to 73.4® F.). 
Afterripening was hastened by removal of the pulp and seed coat and placing 
the naked embryo for about 2 weeks on a moist medium at a temperature of 
between 32® and 41® F. The maximum total germination of seed was secured 
when the temperature was alternated between 59® and 78.8®. Partly after- 
ripened seeds reverted to a secondary dormancy when kept too long in storage 
under conditions unfavorable to germination. Under conditions favorable to 
germination a green pigment (not chlorophyll) was produced wherever viable 
kernels were exposed by mechanical injury. Catalase activity decreased slowly 
during the flrst phase of after ripening in moist storage at 32®, but increased 
sharply as soon as the seeds were placed under favorable gerndnative condi¬ 
tions. A fair degree of correlation was noted between catalase ratio and 
viability, but was useful only in revealing nonviable seeds or those of very 
low viability. 

Answers to unusual rose questions: Influence of heeling-in, mulches, 
fertilizers, and sprays and dusts on roses, H. R. Rosen (Amer. Rose Ann., 
19S7, pp. 108-119). —Studies conducted by the Arkansas Experiment Station 
indicated that late autumn purchase of rose plants, followed by heeling-in 
over winter, may give better results than late-winter or early-spring accession. 
Contrary to expectations, there was some indication that winter mulching did 
more harm in the early spring of 1936 than good, possibly because the protec¬ 
tion tended to stimulate early growth and render the plants more susceptible 
to belated freezes. With reference to summer mulches, there was no evidence 
in the very dry summer of 1936 that mulched plants of either Betty Uprichard 
or of Edith Nellie Perkins survived or bloomed better than did cultivated plants. 
So far as the fertilizing value of stable manure or of cottonseed-meal mixture 
was concerned, the author suggests that both might Just as well be omitted, 
but points out that the drought may have interfered with the usefulness of 
fertilizers. In fungicide tests it was evident that any dust containing a high 
percentage of finely ground sulfur is unsafe during hot weather. Among 
varieties showing considerable resistance to drought were Ami Quinard, Betty 
Uprichard, Columbia, Eclipse, Edith Nellie Perkins, Golden Dawn, Margaret 
McQredy, Miss Rowena Thom, Mrs. Aaron Ward, Soeur Thdrdse, and Talisman. 

Rosa rugosa hybrids, N. E. Hansen (Amer. Rose Ann., 1987, pp. 49-61).-r- 
Stating that R. rugosa hybridizes freely with other species, the author reviews 
briefly the history of the development of the rugosa-type roses and enumerates 
as seedlings produced by the South Dakota Experiment Station Amdo, Kitanai 
Koza, Mlnlsa, Okaga, Sioux Beauty, Tegala, Teton Beauty, Tetonkaha, Tanka, 
Yatkan, Zani, and Zika. Progress is also indicated in the development of thorn¬ 
less roses. 
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North American rock plants (First series), W. H. A. Preece {"New York: 
Macmillan Co., 1937 y pp. XV-i-204y l/igs. 100]). —General information is presented 
on species and cultural requirements and utility in the rock garden. 

rOEESTRY 

Forest planting on Illinois farms, J. E. Davis (Illinois Sta. Circ. 477 
(1937)y pp. 38 y figs, 22), —^This is a circular of general information as to the 
planning of forest plantations, desirable conifers and hardwoods, methods of 
seeding and transplanting, care of the plantation, and i)robable costs and 
returns. 

Ohio Forest News, [October 19^17] Ohio Forest News [Ohio 8ta.]y No, 32 
(1937)y pp. 12y pi, ly fips. 7). —Tlils number is devoted to a historical account 
and description of the John Bryan Park, located in Greene County. 

Human and pliysical resources of Tennessee.—VI, Forests and wood¬ 
land, C. E. Aixepi), S. W. Atkins, and W. K. IIfndkix (Tenn. Agr. Col., Agr. 
Econ. and Rural Sociol. Dept, Monog. 4'^ (1937) y pp. VI-{‘70-83, figs. 5 ).—One of 
a series of monographs (E. S. R., 78, p. 102) dealing with the principal economic, 
social, and ehil aspects of the State, tliis mimeographed report shows that com¬ 
mercial forests occupy 52 percent of the total land area of Tennessee. Of the 
14,000,000 acres of coriMiiercial forests, 5,000,000 are in saw timber, 7,200,000 in 
cordwood, and 1, 800,000 in restocking areas. A total of 170 species w^as recorded, 
with oaks constituting 47.7 percent of the saw" timber and the hardwoods 88 
percent. Annual drain is estimated as of the annual growth. As a source of 
farm income, forest prodiuls w-ere exceeded in value only by cotton, tobacco, 
corn, and hay. 

A study of natural tree reproduction in the beech-birch-maple-hemlock 
type, A. F. Hough (Jour. Forestry y 35 (1937) y No. 4* PP* 376-378). —A 6-yr. 
record of the behavior of rogeiuTatioii in a (»0-year-old stand in Warren County, 
Pa., suggested methods of stand improvement applicable to the beech-birch- 
maple-hemlock types. In order to establish reproduction, it was found necessary 
to open up the crown cover by thinning or to make a light indi\idual selective 
cutting prior to the final logging. Subsequent weedings to favor the better 
species must follow within the first 10 yr. 

Applicability of the selection method in northern hardwoods, F. H. Eybe 
and J, R. Neetzel (Jour. Forestry, 35 (1937), No. 4> PP- 353-358 ).—Net growth 
increment following experimental selective cuttings in northern hardwoods in 
Marquette County, Mich., amounted to as much as 215 bd.-ft. per acre annual¬ 
ly where one-third to two-thirds of the original stand was left as good growing 
trees. The need of leaving an adequate growing stock of thrifty trees was 
highly evident. Mortality was reduced by selective cuttings of the single-tree 
type and was greatest of all in the uncut forest. A single tree selection which 
permits the removal of defective and mature trees, regardless of spacing, gave 
the best results. 

Tools and labor requirements for pruning longleaf pine, H. Bui.l (Jour. 
Forestry, 35 (1937), No, 4* PP- 359-364 ),—The author discusses the efficiency of 
various tool^ methods, costs, and the results of pruning open-grown, second- 
growth saplings and small poles, and preseiils data for estimating pruning costs 
as balanced against probable increases in the values of sawlogs and other prod¬ 
ucts as a result of Increasing the proportion of clear material. 

The relation between mycorrhizae and the growth and nutrient absorp¬ 
tion of coniferous seedlings in nursery beds, H. L. Mitchell, R. F. Finn, 
and Rosendahl (Black Rock Forest Papers, 1 (1937), No, 10, pp, 58-73, 
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pl8, 2y figs. 2 ).—Studies in an experimental nursery established In the Black 
Rock Forest with seed of white pine and red spruce showed few or no mycorhiza 
in beds supplied with sufficient fertilizer nutrients to preclude any possible 
mineral deficiency. The greatest mycorhizal development occurred in beds 
in which the soil was lacking in one or more nutrient elements. In infertile 
soil, infected seedlings absorbed significantly greater amounts of nitrogen, 
phosphorus, and potassium, and their dry weight increase was significantly 
greater than that of uninfected seedlings under the same conditions. Seed¬ 
lings lacking mycorhiza are unable to exist in highly infertile substrates. 

Use and function of peat in forest nurseries, S. A. Wiii>E and H, 11. Hurx 
(Jour, Amer, Soc. Agron,, 29 (1937), No. 4, pp. 299-313, figs, 5 ),—In studies 
by the Wisconsin Experiment Station it was observed that peats having a reac¬ 
tion of pll 5.5 or less were most desirable in forest nurseries, particularly those 
devoted to the production of conifers. Although peat ranging from pH 6.0 to 
7.0 was satisfactory for hardwoods and transplants, the hazard from damping- 
off and other diseases at this reaction was too great in the case of conifer seed¬ 
lings. Peats above 7.0 were dangerous because of plant disease and the di¬ 
rect toxicity of carbonates. With a total nitrogen content of 2 percent or more, 
peat is deemed a satisfactory source of nitrogen, but below 1 percent is of 
relatively little value. The base exchange capacity of 100 milliequivalents per 
100 g is said to be satisfactory for peat, with 80 m. e. as the allowable minimum. 

The effect of soil texture upon the growth of red and chestnut oaks, 
H. F. ScHOLz (Black Rock Forest Papers, 1 (1937), No, 11, pp. 76-79, fig, 1 ),— 
Based on an analysis of records taken on 134 sample i^lats, the author reports 
that red and chestnut oaks on the Black Rock Forest cove areas made more 
rapid growth on light clay loam than on heavy clay loam or clay soils. Although 
the association between growth index ratio and soil texture was strongly sig¬ 
nificant, the correlation was not high, suggesting the the prediction of growth 
index ratio on the basis of soil texture would not be possible. One of the 
complicating factors is the differential growth b(*lwcen oaks originating from 
sprouts and from seed, the latter being inherently more vigorous. 

The porniaiient fixation of sand dunes in 3lichigun, R. F. Kroodsma (Jour. 
Forestry, 35 (1937), No. 4, pp. 365-371, figs. 2 ).—The author discusses procedure 
and different plant materials found effective in fixing moving sand dunes. 
The successive steps were (1) distribution of dead cover to hold the sand, 
(2) planting of hardw’oods and cuttings, (3) planting of conifer.s, and (4) 
planting of winter rye. Black locust was one of the best hardwoods and 
ponderosa pine one of the best conifers. The rye, lasting but one season and 
therefore requiring repeated i>lanting, \vas of great value in winter, not 
only in holding snow but in preventing movement of surface sand. 

A yield table for northern hardwoods in tlie Lake States, S. R. Gevorkiantz 
and W. A. Duerr (Jour. Forestry, 35\1937), No, -}, pp. 340-343 ).—There Is pre¬ 
sented herein a yield table for average well-stocked stands of northern hard¬ 
woods, based on the average age and average diameter of the main stand. 
The volume on good sites at 80 yr. is indicated as 6,100 bd.-ft. Scribner and at 
90 yr. as 7,325 bd.-ft. per acre. 

The relation of crown diameter to cubic volume of one-seed Juniper, 
J. Howell, Jr. (Jour. Forestry, 35 (1937), No, 9, pp. 829-831 ).statistical 
study of the volumes of 124 one-seed juniper trees growing near Pine Springs, 
Ariz., Indicated that crown wddth and trunk diameter at 1 ft. appeared to be 
the most important variables to consider in the compilation of volume tables 
for this species. 
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Open tank creosote treatment of shortleaf and loblolly pine poles, E. J. 
Downet (Jour. Forestry, S5 (19S7), No. PP- S49S52, figs. 8).—A method of 
treatment is described in which poles, first heated in a vat at temperatures 
ranging from 220® to 225® F. for 1 hr. were transferred at once to a cool vat 
at approximately 100® F. After from 1 to 1.5 hr. in the cool vat, penetration 
of about 1 in. was obtained. Transferred again to the hot vat, the expansion 
of the creosote not only drove out part of the surplus but also pushed the 
creosote more deeply into the wood, reaching an average depth of 1.83 in. 

DISEASES OF PLANTS 

The Plant Disease Reporter, November 1, 1937 (U. 8. Dept. Agr., Bur. 
Plant Indus., Plant Disease Rptr., 21 (1987), No. 20, pp. S51-S75). —^The following 
items of interest are included in this issue: 

Fungi from decaying trees or other plants collected by the senior author 
during the years 1922-23 in the vicinity of Tela, Honduras, Central America, 
and some fungi found decaying railway ties of native woods in Honduras, both 
by O. A. Reinking and C. J. Humphrey; red leaf and blast of oats, by F. 
Barrus; disease losses In vegetable crops in Massachusetts, by O. C. Boyd; 
some reports on cotton diseases. Including diseases of Acala cotton in Arizona 
and root diseases in Texas; diseases of herbaceous ornamentals in New York 
in 1987, by P. P. Plrone; and brief reports on plant diseases, including wheat 
stem rust in North Dakota, sweet corn diseases in Massachusetts, potato late 
blight in Maine, blight on apples in Maine, peach yellows in Massachusetts, 
rust on marigold in California, and root rot of Washington palm ( Washingtonia 
gracilis fllifera) in Arizona. 

Annual report of the division of botany and plant pathology, M. T. Cook 
(Puerto Rico Col. 8ta. Rpt. 19S6, pp. 39-46). —Brief reports of observations 
and investigations are Included on epidemics of bacterial fruit rot (Bacterium 
lachrymans l=Phytomonas lachrymans'l) and tomato mosaic; new records for 
B. lachrymans, Qloeosporium ampelophagum, zinnia blossom blight, tuber rot of 
yautla due to B. caretovorus [^Erwinia carofovoro], yam mosaic, papaya yellow 
mosaic (?), and Peronoplasmopara l^Pseudoperonospora] cuhensis on Persian 
melons; sugarcane gummosis, dry top rot, and root diseases; bacterial wilt 
diseases of tomato and eggplant, cucumber downy mildew control by resistant 
varieties, control of black tip disease of bananas, and pineapple wilt; and virus 
diseases, including mosaics of cucumber, tomato, and crotalaria, and Cuban 
com stripe disease; and a plant disease survey covering various crop plants. 

Annual report of the assistant phytopathologist for the fiscal year 
1935-1936, A. Roque (Puerto Rico Col. Sta. Rpt. 1936, pp. 47-51). —^Progress 
reports are included on varieties resistant to tomato wilt disease (Bacterium 
solanacearum [=Phytomonas solanacearum]) and tobacco mosaic; control of 
cucumber downy mildew; a .variety of eggplant resistant to bacterial wilt 
(B. solanacearum) ; and diseases of minor crops. Including Alternaria spot of 
cotton, wilt of yams, fruit rot of cucumbers, fungus black tip of bananas, and 
fungus root disease of vanilla. 

Abnormal«germination resulting from improperly galvanized trays, 
W. F. Crosieb, S. R. Patrick, and M. T, Munn (Phytopathology, 27 (1937), No. 
8, pp. 867, 868, fig. 1). —^This contribution by the New York State Experi¬ 
ment ^tation reports injury to germinating seeds of vegetables, fiowers, and 
solanadeous plants by zinc from improperly galvanized trays. 

Combining heat and formaldehyde for soil treatment, K. G. Beaohlet 
(Pen/nsyVoania Sta. But 348 (1937), pp. 19, figs. 7).—Formaldehyde plus steam 
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vapor as applied with the apparatus described made it possible to shorten the 
soil-treatment period by the inverted pan and to increase the efficiency of this 
method for disinfecting cold, wet soils. Vaporized formaldehyde was driven 
into the soil as deeply as steam, while the same amount applied as a drench 
];)enetrated only as deeply as the water. By combining as small an amount 
of formaldehyde as 1 lb. per 100 sq. ft. with steam vapor, a 20 -min. treatment 
proved as effective for disinfecting seedbeds as a 30-min. treatment with 
steam vapor alone. The initial soil moisture content limited the penetration 
of steam vapor. In Hagerstown silt loam, disinfection to a 6 -in. depth resulted 
with 30 min. steaming in soil containing not more than 15 i)ercent moisture. 
Application to seed flats of 0.097 oz. of formaldehyde per 1 sq. ft. as a vapor in 
15-mln. periods protected seedlings against damping-off during and after seed 
germination as well as the steam-box method for 90 min. and it also reduced 
the need for seed treatment. Soil treatment with formaldehyde plus steam 
vapor made it possible to plant most vegetable and flower seeds 24 hr. there¬ 
after. Tobacco seedbed treatment by steam vapor, alone or with formalde¬ 
hyde, gave as satisfactory results as steam engine treatment. 

The cost of disinfecting seedbeds with steam vapor alone for 30 min. was 
about $1 per 100 sq. ft. By combining 1 lb, of formaldehyde per 100 sq. ft 
with the steam vapor and shortening the treatment period to 20 min., the cost 
was reduced to about 80 ct. per 100 sq. ft. 

The toxicity of copper-lime-arsenic mixtures to certain phytopathogenic 
fungi grown on malt agar plates, D. H. PAi.MiTEa and G. W. Keitt {Jour. Agr. 
Rea. [U. fif,], 55 (19S7), Vo. 6 , pp, 4S9-451, figs. 4).—The toxicity of certain 
copper-lime-arsenic mixtures and of their separate Ingredients was studied 
by the Wisconsin Experiment Station, using a modiflcatlon of the method 
of H. Schmitz and others on the test organisms Venturia inaequalis, V. pyrina, 
Cladosporium carpophilum, Phyllosticta solitaria, Elsinoe veneta, Olomerella 
cingulata, Physalospora ohtum, and Sclerotinia fructicola. Suitable copper- 
lime-arsenic mixtures proved highly toxic to all these fungi, and toxicity of 
such mixtures could be varied through a wide range by formula modifleations. 
Copper sulfate-lime mixtures had relatively low toxicity. The toxicity of 
the arsenical compounds tested varied through a wide range. Monocalcium 
arsenite was the most toxic, usually being from 3 to 10 or more times as toxic 
as CuS04, depending on the fungus used. Tricalcium arsenite was slightly less 
toxic. Zinc and iron arsenites were comparatively low in toxicity, while 
Paris green and copper arsenite were intermediate. Tricalcium arsenate 
was the least toxic arsenical compound tested, and dicalcium arsenate was 
only slightly more so. Six monoconidial isolates of V. inaequalia showed about 
as much variation in reaction to CUSO 4 and certain arsenites, respectively, 
as did species of six other genera. The toxicity of the copper-lime-arsenite 
mixtures studied usually exceeded the summation of the toxicities of their 
separate ingredients. It is shown in tests with Qibherella aaubinetii that 
suitable copper-lime-arsenic mixtures liberate soluble materials capable of 
diffusing through an acid, neutral, or alkaline medium and of exercising 
fungicidal action at considerable distances from the undissolved residues. 

Restoration of vimlence of attenuated curly top virus by passage 
through susceptible plants, C. F. Lackey (Jour, Agr, Rea, [17. fif.], 55 (19^), 
No. d, pp. 458-460, figa. d).—The virulent sugar beet curly top vims, after 
passage through Chenopodium murale, becomes attenuated so that it produces 
only mild symptoms on test beets. This attenuated virus was restored to 
practically its original condition of virulence by a single passage through 
chickweed {Stellaria media). Sugar beets in the cotyledon stage occasionally 
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restored the virulence to the attenuated virus in like manner and may have 
an economic bearing on the curly top problem. Alfileria (Erodium cicutarium) 
and peppergrass (Lcpidiitm nitidum), important overwintering hosts for 
both the leafhoi>per vector and the virus, also restored the virulence to the 
attenuated virus. Restoration occurred most frequently in alfileria when 
the plants were growing rapidly. A greater number of young, fast-growing 
plants and those fertilized with ammonium sulfate 10 days before inoculation 
restored the virus than older or untreated plants, but none of these pro¬ 
cedures had any pronounced effect on the degree of restoration attained. 

Contribution to the study of Phytophthora cambivora: Morphology, 
cytology, and pathogenic action of the parasite, A. Allatn (Contribution a 
Vettidc du Phytophthora cambivora: MorphoJoyie, cytoloyic, ct action pathog^ne 
du parasite, Paris: Firmin-Didot d Co.y 19S5y pp, 127, pis. 16, figs. 18). —Fol¬ 
lowing a general historical account on the fungus (with about 17 pages of 
literature references) and a description of the technics here used, the main 
text of this monograph concerns a biological study of the parasite with 
description of the media used; the morphology of the mycelium, sporangium, 
spores, and oogonium; the cytology of the fungus, including descriptions of 
the chondriome, nucleus, and vacuome; and the host-parasite relations. 

Physiologic races of Tilletia tritici and T. levis, H. A. Rodentiiser and 
C. S. Holton (Jour. Agr. Res. [U. iSf.], 55 (1937), No. 7, pp. 483-496).--In this 
study by the U. S. Department of Agriculture in cooperation with the West 
Virginia, Minnesota, Montana, Washington, and Oregon Experiment Stations, 
24 collections of T. tritici and 21) of T. levis, each of which had been identified 
as a distinct physiologic race by previous investigators, together with a 
number of miscellaneous collections of both species were tested under com¬ 
parable conditions at the several experiment stiitions. Eleven races of T. tritici 
and 8 of T. h vis proved to be pathogenically distinct and were assigned 
letters and race numbers T~1 to T-11 and Lr-1 to I/-8, respectively. Turkey 
(O. L 6175) and Mindum (C. I. 5296) differed in susceptibility to certain races 
of both si>ecies when grown under different environal (*onditions. This varia¬ 
tion appears to be due to the effect of environment on the host rather than 
on the fungus and was expressed only in the reaction of certain varieties 
to certain physiologic races. Several agronomically desirable wheats were 
resistant to a number of races of both fungi. It is concluded that it should 
be possible to obtain hybrids in which factors governing resistance to all 
of the known races of Tilletia arc combined with those governing other 
desirable agronomic characters. 

Heterothallism in Ventiiria inaequalis, G. W. Keitt and D. H. Palmiteb 
(Science, 85 (1937), No. 2212, p. 498).—In this study by the University of Wis¬ 
consin evidence is presented which “seems to justify the conclusion that V. 
inaequalis is heterothallic, each isolate being hermaphroditic and self-sterile.” 

Factors affecting chlorosis in irrigated wheat, D. W. Roiertson and R. 
Gabdneb (Jour. Agr. Res. iXJ. fif.], 55 (1937), No. 7, pp. 511-520, figs. 2 ).—Tests 
conducted by the Colorado Experiment Station with Marquis wheat irrigated 
at germination with 6 in. of water indicated that (1) irrigation water tem¬ 
peratures of 40°“60® F. have no effect on grain or straw yield; (2) addition 
of nitrogen fertilizer to the crop immediately after irrigation prevents the 
chlorotic condition often observed in young wheat after heavy rains or appli¬ 
cations of irrigation water and increases the grain yield; (3) irrigation water 
washes the soluble nitrate nitrogen below the 3-ft. level; (4) yields of both* 
straw and grain are increased by applications of calcium nitrate, ammonium 
acid ^teosphate, and ammonium sulfate in the order named; (5) in plats 
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treated with calcium nitrate the nitrate nitrogen content was high in the first 
6 in. of soil, while in plats receiving no nitrogen the nitrate nitrogen content 
was significantly lower; and (6) applications of manganese sulfate, iron 
sulfate, and superphosphate did not alter the chlorotic condition or increase 
the yield over the nontreated plats. 

Dissertation on the cause of the corruption and smutting of the kernels 
of wheat in the head and on the means of preventing these untoward cir¬ 
cumstances, M. TirxET, trans. by H. B. Humphrey {Phytopath, Classics No. 5 
(1937), pp. 191). —Single-handed and alone, in the mid-eighteenth century, the 
author applied himself assiduously to the development of the scientific method 
in solving agronomic problems. In this early monograph, while not suspect¬ 
ing the true origin and function of the bunt dust, he was able to prove that 
the disease resulted from contamination of the seed with this dust, which he 
concluded was the act.ve agent in transmitting a self-perpetuating poisonous 
principle. 

The effect of various dusts upon the rate of seeding of various vegetable 
seeds, O. H. Pearson (Amer. Soc. Hort. 8ci. Proc., 33 (1936), pp. 559-531). — 
Using a common gravity type of seeder (described) under controlled condi¬ 
tions, the tests hero reported with dusts commonly employed in vegetable seed 
treatment appear to indicate that the application of dust on certain seeds may 
increase the rate of seeding as much as 23 percent in some cases, while in 
others it may decrease the rate fully as much. The direction and amount 
of change appeared to bo correlated with the surface and density of the seed. 
Thus seeds with smooth coats (e. g., kohlrabi, Chinese cabbage, radish, and 
lettuce) were retarded by application of dust, while rough-coated seeds (e. g., 
spinach, carrot, beet, tomato, parsnip, and small seeded peas) showed an 
appreciable acceleration of seeding rate due to the dust. It has been reported 
that the addition of graphite dust to pea seed restores the seeding rate to 
practically normal, but similar treatment of other seeds failed to give con¬ 
sistent results; e. g., it actually depressed the rate with carrot and lettuce 
seed. From the results obtained, “it would appear that the rate of seeding 
of vegetable seeds treated with finely ground dusts varies, and that growers 
must bo cautioned to adjust planters to retain a normal rate of seeding.” 

Fusarium resistance in Wisconsin All Seasons cabbage, L. M. Blank 
{Jour. Agr. Res. [U. fif.], 55 {1937), No. 7, pp. 497-510, figs. 4). —^This paper 
reports a cooperative study by the U. S. D. A. Bureau of Plant Industry and the 
University of Wisconsin on two types of resistance of Wisconsin All Seasons 
cabbage to the yellow\s organism {Fusarium con glut iu ans). Type A resistance, 
due to a single dominant gene, is apparently similar to that described for other 
varieties of cabbage and for brussels sprouts and kohlrabi. A second type of 
resistance, referred to as type B, is similar to that describe<i for Wisconsin Hol¬ 
lander and is apparently influenced by several genetic factors. Its njost effec¬ 
tive expression was at the lower soil temperatures, while at higher soil 
temperatures (about 24® C.) plants having only type B resistance succumbed to 
the disease. Under field conditions type B resistance was effective in different 
degrees in the several progenies. In greenhouse trials, under semicontrolled and 
controlled soil temperatures, type B resistance was partially expressed, resulting 
in a delayed and less severe development of the disease. In the greenhouse trials, 
as in the field, different progenies showed differences in the rate and severity 
of disease development, indicating various degrees of type B resistance. 

Injury to cabbage by lightning, J. C. Walker {Phytopathology, 27 (1937), 
No. 8, pp. 858-861, figs. 2).—In this cooperative study by the U. S. D. A. Bui^u 
of Plant Industry and the University of Wisconsin, it was. found that a dis- 
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charge of lightning kills the plants in its immediate vicinity and injures nearby 
plants at the ground level of the stem on the side facing the discharge. The 
surface lesion and injury to the cortex, phloem, and xylem are relatively slight. 
The pith cells are killed, and a cavity is formed in which adventitious roots 
arise. A common response also is stimulation of the bud at the leaf scar Just 
below the point of injury. When surface injury is more severe, the adventitious 
roots are stimulated above the point of injury. If the subterranean cortex is 
generally damaged, adventitious roots may arise from all the leaf scars involved. 
With injury at the soil line there is excessive root formation and stunting of 
the lower stem, followed by nearly normal enlargement of the upper stem. If 
the injury is chiefly to the pith the shock is temporary, but if the surface dam¬ 
age is more severe the growth and yield are reduced accordingly. 

**Slip-down,** a recently discovered virus disease of hops, R. O. Magie 
{Farm Res, {New York State Sta.hi 4 {19S7), No, i, pp, 10, IS, figs. 2 ).—^This 
trouble, recognized in 1935 as a virus disease, has occurred in the State for at 
least 30 yr., and it is estimated that affected plants average less than a fourth 
of the normal yield. It has been demonstrated (1937) in a preliminary way that 
the virus is spread by the hop aphid. Vine growth on diseased plants is slender, 
with abundant weak laterals, making the hill appear squat and bushy. The 
leaves are curled and about half the normal size. A chlorotic ring-spot pattern 
develops on a few leaves of all affected plants in July, this pattern disappearing 
in older leaves, which become abnormally dark green. Oregon Late Cluster hops 
have shown no evidence of the disease until 2-3 yr. after introduction. An im¬ 
portant part of the control program thus consists in the building up of a virus- 
free stock of the English Cluster type of hops to form a nucleus from which 
growers may make replacements and start new yards. 

Legume viruses In Idaho, W. H. Piercb {Phytopathology, 27 {19S7), No, 8, 
pp, 8S6-84S, figs, 2 ),—Continuing these studies by the Idaho Experiment Station 
(E. S, R., 75, p. 62), virus-infected legumes were collected from various sections 
of the State and tested in the greenhouse on Stringless Refugee Green beans, 
Asgrow 40 i)eas, and Perfection peas, the viruses being roughly identified by their 
reactions on these three hosts. Most legume hosts proved to be subject to more 
than one virus, but one virus generally predominated in the Infections on each 
species. Thus the majority of infections on red clover were due to pea virus 3 
and those on sweetclover to bean virus 2. However, since in certain sections 
other viruses might predominate on individual species, it seems essential, in 
referring to legume mosaics, to include the Identity of the virus or viruses 
concerned. 

It was demonstrated that some legumes may serve as overwintering hosts of 
certain viruses attacking annual crops. Thus sweetclover carried over bean 
virus 2, causing yellow mosaic of beans, and red clover undoubtedly serves as an 
important overwintering host of pea virus 3, causing common mosaic of peas. 
No other host than peas was found for enation pea-mosaic virus. However, 
since only two cases were found, it is quite possible that in regions where this 
virus is prevalent overwintering hosts may occur. 

Of the viruses found on peas and beans in Idaho, the most important, eco¬ 
nomically, aptibar to be the common pea-mosaic virus (pea virus 3), which is 
severe on green pod peas in certain sections, the common bean-mosaic virus (bean 
virus 1) on susceptible bean varieties, and the sugar beet curly top virus, which 
may completely destroy stands of susceptible beans in years when the beet 
leafhopper Is prevalent. 

influence of various soil factors upon potato scab caused by 
Actttt^yces scabies, R. W. Goss {Nebraska Sta, Res. Bui, 93 {19S7), pp, 40 , 
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flg. 1), —Scab severity was found to be correlated with the amount of soil 
Inoculum, which was In turn affected by the degree of competition with other 
soil micro-organisms. Soil sterilization before inoculation gave the most severe 
Infection, which was greatly reduced by addition of unsterlllzed soil filtrates 
or organic matter (manure) and by delaying inoculation until soil saprophytes 
had become established. A, praecow added to the soil in amounts about equal 
to those of A, acahiea failed to reduce the severity of scab, as reported by 
others. Sterilized soils Inoculated with A, acabiea and Incubated below 22^ 0. 
failed to Induce as much scab as those Incubated at 22^-30'', all being held at 
22^ during the infection period. Unsterlllzed soils did not show this 
temperature effect. 

In the majority of the tests the most scab occurred in dry soils, but In a 
number of cases the occurrence of severe deep scab in soils held at or near 
the saturation point failed to indicate the effective control by high moisture 
reported in several publications. The results of one test, while not conclusive, 
indicated that caution should be used in comparing the effects of soil moisture 
in different soil types. The largest amounts of scab occurred in soils held at 
medium or high moisture contents for some months previous to planting. 
While results were not always consistent, there was no indication that high 
soil moisture had a depressing effect on the development of A, acabiea, as 
determined by subsequent infection. Actinomycea counts in soil dilution plates 
and on soil slides did not check with each other, nor did either show consistent 
relationships to soil moisture or to scab. In general, the Actinomycea per¬ 
centage was greatest in the drier soils, but the numbers were sometimes greater 
with high moisture in contrast with the reported inhibition by high soil 
moistures. A lack of soil aeration preceding tuber formation had a greater 
effect than during the infection period, and in both cases scab was decreased. 
The type of scab appeared to be determined by host reactions, environments, 
and virulence of culture. Common, deep, and raised scab often occurred on 
the same tuber in sterilized soil inoculated with a single pure culture. Super¬ 
ficial or russet scab occurred only in the unsterilized soils and may have been 
due to another Actinomycea strain or species. 

The development of an exi)erimental technic permitting study of the pathogen 
in the soil immediately surrounding the susceptible plant tissues, as contrasted 
with the present gross methods, is deemed essential for determination of the 
effect of many of these soil factors on the disease. 

Studies on Rhizoctonia solani Kithn.—^II, Effect on yield and disease of 
planting potato sets infested with sclerotia, G. B. Sanford (ScL Ayr,, 17 
(19S7), No. 10, pp. GOlSll; Fr, aba,, p. 611). —Continuing this series (E. S. R., 
77, p. 798), the effect on yield and disease of planting potato sets bearing 
sclerotia of R. aolani was studied during 4 yr. in 36 tests and under a wide 
range of soil types and crop sequences. In general, the use of yield of large 
or small tubers, total yield, yield of deformed tubers, or sclerotia on tubers 
at harvest proved unreliable as criteria for determining the relative value of 
tuber treatments. Although percentage of stem infection would be fairly 
reliable as indicating both soil infestation and control by treatment during the 
early growth period, it is deemed important, if not essential, to determine the 
effect of the disease on the stolons if control is to be measured in terms, of 
yield. The yield of large tubers was the most ratable criterium used, giving 
expected results in about 40 percent of the tests. An average of about 58 
percent of the plants from sclerotium-bearing sets had no disease lesions pn 
the stems. 
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The laboratory method of determining the relative lethal effects on sclerotia 
and the general suitability of various tuber treatments is suggested as pref¬ 
erable to ordinary field tests. 

Diseases of the farm crop {Montana 8ta. Rpt, 1936^ pp. 21, 22). —brief 
progress report of investigations on crop rotations and major diseases in 
relation to sugar beets. 

Root rot of C. P. 28/19 on heavy soils controlled by summer planting, 
R. D. Rands and E. V. Abbott (Sugar Bui., 15 (1931), No. 19, pp. 3, 4, 6 ).—^A 
review of seasonal and crop conditions and a summary of the authors’ findings 
indicate the value of summer planting for control of root rot in this earliest 
maturing variety of sugarcane. Other varieties arc compared as to resistance. 

Why blossom-cnd rot of tomatoes was troublesome this season, C. B. 
Sayee (Farm Res. [New York State fifta.], 4 (1937), No. 1, p. 6). —“With 1937 
regarded as a ‘wet’ year, losses exceeded those of 1936, a drought year when 
this trouble is generally most noticeable. Uniform moisture supply is principal 
remedy.” 

An indication of seed transmission of mosaic virus in tomato seed, J. A. 
MiLBftATH (Phytopathology, 27 (1937), No. 8, pp. 868, 869). —Since seed from a 
selection of the Indiana Canner variety teshni by the Oregon Exi)eriment Station 
consistently gave a few mosaicked seedlings, it is concluded that seed trans¬ 
mission of tomato mosaic can occair. The percentage of transmission was 
inversely proportional to age of seed. 

The use of borax in controlling dark center of turnips, G. B. Snyder and 
R. W. Donaijwon (Amer. Soc. Jlort. Sci. Proc., 33 (1936), pp. 480-4S2 ).—The 
various field trials here reported from the Massachusetts State College are said 
to indicate definitely that “(1) borax will control dark center of rutabagas, 
(2) boron is deficient in many soil areas of the State if dark center of rutabagas 
is a fair indicator of such a deficiency, (3) ordinary soil amendments commonly 
used by the grower do not supply sufficient boron to prevent dark center, and 
(4) from 10 to 20 lb. per acre of borax applied as a pow’der or spray completely 
controlled dark center of rutabagas on the varied soils of Massachusetts if 
applied in drill. When borax is applied broadcast, 20 to 30 lb. were Indicated.” 
Observations further show that more work must be done to determine the effect 
of repeated applications of borax to the soil and the most practical procedure 
for applying it. 

Observations on the yam nematode (Rotylenchus bradys (Steiner & 
LeHew, 1933)) Filipjev, 1930, G. SnaNKB (Phytopathology 27 (1937), 
No. 8, pp. 865-867, fig. 1). —It is proposed to designate the nematode R. bradys, 
hitherto observed only in various yams (Dioscorea alata, D. aayenensis, and 
D. rotundata), as the yam nematode. New observations on its occurrence in 
Jamaica, Puerto Rico, and Cuba are mentioned, and the symptoms on yam 
roots are described and illustrated. 

A histological evaluation of low temperature injury to apple trees, F. H. 
Steinmetz and M. T. Hilbobn (Maine Sta. Bui. 388 (1937), pp. 32, pis. 7, 
figs. 8).—Low temperature Injury to apple trees first becomes apparent in the 
death of the parenchymatous protoplasts, followed by vessel occlusion wdth a 
wound gumlik^ substance, which together form the “blackhearted wood.” Ulti¬ 
mate recovery of the injured wood apparently depends on the development and 
maintenance of sufl3cient foliage to promote growth. Anatomically, this is 
only when subsequently .some storage cells remain alive and the xylem 
con&nues capable of conduction. In no case was the dormant cambium found' 
injured, even at temperatures lower than ever recorded in the orchards. Micro¬ 
scopic examination of the woody tissues of branches Indicated that if approxi- 
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mately 60 percent of the vessels are occluded they will not recover, but with 
only 25 percent occluded recovery Is probable. Similarly, with about 50 percent 
of the parenchyma cells killed the branch may not recover, but with only 20 
percent killed recovery is probable. Freezing tests Indicated that the injury 
following the severe winter of 1933-34 occurred in November 1933 rather than 
during the following winter. Definitely nonhardy varieties (e. g., Baldwin) 
were injured if frozen in November, but if permitted to harden off they could 
withstand lower temperatures than ever recorded by authoritative weather 
records. Study of the latter showed severe test winters to be characterized 
by low November temperatures. 

A literature review revealed at least four causal agencies of abnormal par¬ 
enchymatous wood. By definition and original illustrations in source mate¬ 
rial, it is believed that there should be no confusion between “pith flecks” 
and “frost rings.” Data given by some investigators supporting the theory 
that drought can cause a similar malformation are not considered sufficient. 
It was proved experimentally that compression of the cambial cells and lateral 
displacement of the wood rays are characteristic of low temperature injury 
in woody plants. If this is accepted as a criterion of frost injury it would 
differentiate frost rings from other types of parenchymatous wood. In the 
trees examined, the parenchymatous wood increased in the longitudinal axis 
as older parts of the trees were reached and failed to decrease as indicated by 
previous investigators. A literature list of 55 entries is api)ended. 

The control of drought spot and corky core of the apple in British 
Columbia, H. R. McLARfrY, .7. C. Wilcox, and C. G. Woodbmdgb {Wash. State 
Hort. Assoc. Proc., S2 (1936), pp. 142-145). —Investigations of these and related 
apple troubles have indicated that deficient or excess soil moisture favor the 
diseased conditions, though improvement of these factors has not always 
effected a cure. Nitrogen fertilization in various forms also increased the 
symptoms. Heavy potash applications in some cases lessened the disease, 
but phosphate gave no apparent assistance. On the other hand, chemicals 
containing boron have effected complete cures whether injected into the tree 
trunks, sprayed on the leaves, or applied to the soil. Data from chemical 
analyses of fruit further confirmed the relationship between boron deficiency 
and drought spot severity under British Columbia conditions. No relationship 
was found with bitter pit or water core. See also a previous note (E. S. R., 
77, p. 645). 

Studies of the pathogenicity of Physalospora obtusa, H. H. Poster {Phyto¬ 
pathology, 27 {1937), No. 8, pp. 803-823, figs. 7). —Of 41 different Isolates of 
P. ohtusa from various regions used in apple-leaf infection studies under green¬ 
house conditions at the University of Wisconsin, only 13 induced leaf infection 
consistently. None of the 25 apple varieties tested proved immune to frogeye 
leaf spot. Pycnospores produced on potato-dextrose agar were atomized on 
the dorsal surface of apple leaves. Trees receiving the optimal treatment for 
infection were then kept in a moist chamber at 20® C. for 24 hr., after which 
they were held on the greenhouse bench at least 14 days before the total num¬ 
ber of lesions was recorded per 0.5 sq. in. of maximally Infected area i)er 
leaf. Macroscopic symptoms were apparent on trees kept in the moist cham¬ 
ber for 24 hr. at 12®-28®, with maximal infection developing at 20®. An 8-hr. 
period in the moist chamber at 20®, following inoculation, was the minimal 
period necessary for development of macroscopic symptoms. The minimal 
incubation period of the isolates consistently Inducing leaf infection varied 
from 20 to 96 hr. Stomatal Infection was demonstrated and is probably the 
chief mode of entry. Mature pycnospores usually developed within 1-2 weeks 
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when leaves bearing immature pycnidia were held over moistened filter paper 
in Petri dishes. No definite correlation was found between the ability of iso¬ 
lates to induce frogeye leaf spot and black rot of the fruit The leaf lesions 
were more numerous and the coalescing spots of more general occurrence on 
the young, actively growing than on the more mature leaves. Tests with the 
various isolates used indicate that the leaf-infecting strains occur less fre¬ 
quently in the upper Mississippi Valley than in certain of the Eastern States. 

Soft scald of Jonathan apples in relation to respiration, M. II. Hai,lkr 
and J. M. Lutz {Amer. 800 . Hort 8 ci. Proc., 33 (J9S6), pp. 173-176, /Iff. 1 ).— 
“Holding Jonathan apples at 70® [F.] previous to storage at 32® infiuenced 
the amount of soft scald, which generally increased to a maximum with 6 to 
1) days* delay at 70® and subsequently decreased. The respiratory rate of 
Jonathan apples at 70® generally increased for a period and subsequently 
decreased. The extent and rapidity of the increase varied considerably with 
the different lots. There was no apparent relation between the respiratory 
rate and the maturity of the fruit or between the respiratory rate at 70® at 
the time of transfer and the amount of soft scald that developed at 32®.” 

Potentialities of eradicant fungicides for combating apple scab and 
some other phint diseases, G. W. Kkitt and D. H. I^vLMlTER (Jour. Affr. Ron. 
iU. 8.1, 65 (1937), No. 6 , pp. 397-^37, figs. 7 ).—In this contribution, representing 
the results of 12 yr. of work by the Wisconsin Exi)eriment Station, the accom¬ 
plishments and limitations of plant disease control by protectant spraying are 
discussed, and attention is invited to the need for increased development of 
control programs of complementary procedures based on the principles of 
immunization and eradication as well as protection. A report is given of 
studies of potentialities for increased use of eradicant chemical measures for 
direct attack upon the pathogen, with the aim of reducing it to a survival 
level at which it can be more surely and economically controlled. 

The studies on apple scab (Venturia inaequalis) were projected along three 
major lines: (1) Materials and methods for chemical eradication, (2) effects 
of eradicant procedures on epidemiology and control, and (3) large-scale or¬ 
chard tests of the feasibility of adapting eradicant chemical measures to prac¬ 
tical control. In small-scale experiments many materials were tested in a 
single spray treatment after harvest and before many leaves had fallen, 
aimed at the ascospores. Various aqueous mixtures of copper sulfate, milk of 
lime, and certain arsenicals (chiefly calcium and zinc arsenites) were highly 
effective, often completely preventing production of ascospores in individual 
tests. The results with over 200 formulas are reported and discussed. Many 
mixtures caused severe host injury, while others showed high fungicidal effec¬ 
tiveness without serious injury thus far to the host. Further studies are 
necessary to determine which formulas are best and whether they are safe 
enough for orchard use. In two seasons the epidemiology of apple scab was 
studied comparatively in two small orchards about 100 yd. apart, one sprayed 
with copi)er-lime-arsenic mixtures in the fall only and the other unsprayed. 
Scab development in the sprayed orchard was strikingly retarded and reduced. 
Certain confirmatory orchard observations are reported. A spring treatment 
of the fallen ^leaves with an ammonium sulfate solution killed the ascocarps 
of the fungus. The studies on apple scab have not yet reached a stage war¬ 
ranting large-scale trials on the feasibility of adapting the eradicant chemical 
discussed to practical use. 

The small-scale exploratory tests of the potentialities of copper-lime-arsenlC 
mixtures for suppressing primary inocula were made in relation to eight other 
phytopathogenic fungi. Fall spraying of pear and cherry (Prunus cera9U$) 
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leaves infected, respectively, by V. pyrina and Coccomycea hiemalis and dormant 
spraying of chokecherry and raspberry infected, respectively, by Dihotryon mor- 
hoaum and Mycoaphaerella rubina were highly effective in suppressing asco- 
spore production. Dormant spraying was highly effective in suppressing conid- 
ium production by Sclerotinia fructicola on overwintered i)ersistent mummified 
fruits of plum (P. domestica) and partly effective in suppressing pycnospore 
production by Phylloaticta aolitaria on apple and conidium production by 
Cladosporium carpophilum and V. pyrina on peach and pear, respectively. It 
was highly effective against sclerotla, mycelia, and basidiospores of Corticium 
koleroya, appearing to give satisfactory control of the thread blight of fig. In 
greenhouse trials in infested soil, copper-lime-arsenic dusts gave somewhat 
better control of wheat bunt {Tilletia tritici and T. laevis) than did commer¬ 
cial copper carbonate or ethyl-mercury-phosphate dusts. 

The studies reix)rted show (1) that the toxicity of copper-lime-arsenic mix¬ 
tures can be varied through a wide range of control by choice of the arsenical 
component, modifications in the amounts and proportions of the ingredients, 
and the use of amendments; (2) that these preparations liberate soluble mate¬ 
rials that are capable of diffusing through an acid, neutral, or alkaline medium 
and exercising fungicidal action at considerable distances from the undissolved 
residues; (3) that suitable mixtures are highly effective against fungal fruit¬ 
ing structures at the surface, or near a permeable surface, of invaded tissues; 
and (4) that many phytopathogenic fungi are potentially vulnerable to attack 
by surface applications of eradlcant fungicides. 

Leaf growth as affected by spray materials, W. D. Mills {N. Y. Hort. 

8 oc. Proc.f 82 (1987), pp, 211-214). —Using a camera, the size of the leaves on 
tagged terminals was recorded at frequent intervals by Cornell University from 
the first appearance of leaves until the rapid growth period was over, and 
again in the fall. In one McIntosh orchard no appreciable leaf scorch occurred, 
and there was no difference in total leaf growth as between terminals receiv¬ 
ing five spray schedules. In another orchard in a different county consider¬ 
able leaf scorch appeared, and there were significant differences in leaf growth 
under the different schedules after the calyx spray, these being greatest about 
mid-June. Where leaf scorch did not occur there was no stunting of growth 
from lime-sulfur as compared with wettable sulfur, but where leaf scorch was 
visible measurable differences in leaf growth were noted. Data are also in¬ 
cluded for several seasons on the effects of various spray scliedules on the 
yield of fruit. 

Summer fungicides on apples in ivestern New York, J. M. Hamilton 
(N. Y. State Hort, Soc. Proc., 82 (1937), pp, 39-48),—This paper summarizes 
experiences by the New York State Exiieriment Station and gives detailed re¬ 
sults with various sulfur and copper preparations tested in the cover sprays 
(1936). From this season’s experiences it would seem that lime-sulfur after 
the first cover spray may be dangerous. Wettable sulfur in the calyx and first 
cover sprays means that by then scab is fairly well under control, and, if so, 
the July cover sprays may perhaps omit a fungicide unless wet weather sets 
in. A fungicide in every other spray or, perhaps better, one of low concentra¬ 
tion in every spray should be effective. The most important factor is believed 
to be a fungicide in the last spray to protect against secondary infection from 
fall rains. A copper spray may be better for the cover sprays, but for the 
first ones sulfur is preferred unless oil is to be used in the second and third 
covers for codling moth. If a copper spray must be used and yet residue is fo 
be avoided, a bordeaux substitute should be employed in the cover sprays. 
Where residue is of no concern, a weak bordeaux mixture should prove satis- 
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factory and afford good summer protection against scab. To avoid fruit spot¬ 
ting, a spreader should be used with bordeaux sprays. 

The effect of boron, manganese, and zinc on the control of apple measles, 
H. 0. Young and H. F. Winter (Ohio Sta, Bimo, Buh 188 (1937), pp. H7-152, 
figs. S), —^As here discussed, “measles’* concerns primarily the pimply and inter- 
nal bark necrotic condition of Red Delicious apple trees. Repeated efforts to 
isolate a possible causal agent, attempts to transfer the malady by grafting 
or budding, general fertilizer tests, and use of various cover crops all led to 
negative results. However, the occasional recovery of a tree or group of 
trees suggested that the actual cause might lie in a deficiency of one or more 
of the so-called minor elements. Accordingly, several field and pure culture 
solution tests were set up to determine the effects of boron, manganese, and 
zinc on the control of this disease. 

The evidence obtained pointed strongly to the conclusion that lack of boron 
in a growing Delicious tree is responsible for much of the condition called 
internal necrosis. It has not been proved that the artificially induced pimples 
and necrosis are Identical with the measles as it occurs in the orchard, but 
the fact remains that the induced necrosis in these tests could not be distin¬ 
guished either macroscopically or microscopically from measles, and in these 
tests boron corrected the condition. 

Although no definite recommendations are made from these results, there 
seems little likelihood of injury from a moderate application of boron and it is 
suggested that %-^/4 lb. of borax per year of a tree’s growth (e. g., lb. 

for a lO-year-old tree) be tried on measles trees. It is emphasized that boron 
can injure severely and tliat trees need but a small amount. 

Infectivity of the fire-blight organism, E. M. Hildehuand (PhytopatholopUy 
27 (1937), No. 8, pp. 850-852). —In this study from Cornell University, single 
cells of Erwinia amylovora l~Bacillus amylovorus] were found capable of 
producing apple blossom infection when introduced into the nectary. The 
cause for failure in pear was attributed to desiccating Influences and to con¬ 
taminating organisms having ready access to the exposed nectaries. The func¬ 
tion of apple nectar as a growth medium for single bacterial cells was indi¬ 
cated when growth occurred in nectar aseptically removed and kept in deep- 
well slides. A minimum of about 4 and 75 cells, respectively, was required 
for growth In sterile juice extracted from green fruits and succulent shoots 
of pear. 

This study clarifies an important point bearing on the minimal numbers of 
bacteria required for infection and indicates the potentialities of infection from 
the presence of a single live canker in an orchard. 

The blossom-blight phase of fire blight, andl methods of control, E. M. 
Hildebrand ([New York} Cornell Sta. Mem. 207 (1937), pp. 40, pis. 3, figs. 5 ).— 
In addition to eradication methods, these studies indicate that supplementary 
measures such as blossom blight control should be included. In the laboratory 
the more promising bactericides strongly inhibited i)ollen germination, but in 
field tests no appreciable reduction in fruit set resulted under good pollination 
conditions, nor was fruit or foliage injury observed following bactericidal 
applications fturing bloom. Under laboratory conditions, low concentrations of 
bactericides (such as would be used in the field) acted to a certain extent 
as repellents to honeybees but had a tendency to lengthen their life span, and 
field observations failed to show any deleterious effects on them. Except for 
certain natural openings (stomata, etc.), the entire surface of flowers or fruit 
is protected by a layer of cutin, and the fire blight bacteria appeared to enter 
unwotinded flowers of the pome fruits only through these openings. The 
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only fully demonstrated overwintering of the bacteria takes place in tree 
cankers, and it is deemed highly improbable that it occurs in beehives. 

Laboratory tests Indicated that concentrations of bordeaux mixture (1-3-50) 
as low as normal strength are capable of killing the pathogen in 10 min., 
and that neither GuSOi nor lime is as toxic when used alone or in other com¬ 
binations. Sulfur added to bordeaux mixture reduced the toxicity, but zinc 
powder had little effect. Of the dyes tested, brilliant green and malachite 
green were highly toxic to the bacteria, but practically lost this property when 
mixed with bentonite. Copper-lime dust (20-80) and a number of other such 
combinations were found to offer promise, and, again, sulfur and zinc additions 
had the same effects as above noted. The highest susceptibility to infection 
was found during the 2 days after opening of the flowers, with a steady decline 
thereafter. The most effective time for applying bactericides proved to be 
simultaneously with that of the bacteria. When applied at different times 
during the blooming period the most effective single treatment proved to be that 
at full bloom, when about 75-80 percent of the flowers were open. The averages 
of infected blossoms for the respective applications at early bloom, full bloom, 
late full bloom, early and full bloom, and daily during bloom, and for the con¬ 
trols, were 74, 41, 62, 26, 7, and 92 percent. 

The field tests indicated that bactericidal applications always reduce blossom 
infections, that the lime for the most effective single application is at full 
bloom, and that bordeaux mixture (1-3-50) and copper-lime dust (20-80) are 
the most effective of the materials tried. Under certain conditions the early 
bloom application proved nearly as important. Furthermore, in limited trials, 
cuprous oxide, copper phosphate, and Coposil were found to offer some promise. 
The comparative effectiveness of sprays and dusts may depend in part on the 
thoroughness of flower coverage. 

Maternal inheritance in pears, S. L. IIsiong and E. M. Hjldebband {Phyto¬ 
pathology j 27 {1937)t No, 8, pp, 861, 862), —Observations by the authors from 
Cornell University on crosses of several horticultural varieties of Pyrus com- 
mnniH with the Kieffer variety indicated that some influence in the maternal 
parent operates in the inheritance of certain tree characters and in resistance 
to fire blight {Erwinia amylovora [—Bacillus amylovorus]), 

Peach canker investigations.—III, Further notes on incidence, contrib¬ 
uting factors, and related phenomena, R. S. Wiluson {Canad, Jour. Res., 15 
{1937), No. 7, Sect. (7, pp. 324-339, figs. 5). —Continuing this series (E. S. R., 
75, p. 366) it was found that “the relative importance of the different sources 
of canker varies from year to year. Some, e. g., pruning wounds and injuries 
from verticilliosis, become less, while others, such as dead twigs and fruit 
pedicels, become more significant with time. Still others show no definite 
trends but fluctuate according to conditions. Leaf scars are vulnerable for a 
time after loaf fall, because of a temporary absence of wound periderm in the 
leaf base, but the development of cankers from leaf scar infection is determined 
by an infrequent coincidence of physiological and meteorological factors. 

“Some insects, such as the oriental fruit moth {Laspeyresia molcsta Busek.), 
the shot-hole borer {Scalytus rugulosus Ratz.), and the peach borer (Synanihe- 
don exitiosa Say.), can cause injuries which frequently become cankered after¬ 
ward. The lesser peach borer {S. pictipes G. & R.) is seldom a primary para¬ 
site but may stimulate necrotic processes through its destruction of callus in 
cankers. The peach is most susceptible to canker in the fall, and injuries such 
as pruning cuts made at that time are much more subject to infection than 
those made at any other time of the year. The incidence of peach canker and 
of winter injury can also be increased significantly by prolonging the period of 
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open cultivation. At least three types of winter injury have been observed, all 
of which may give rise to serious cankers. From 75 to 86 percent of the 
open cankers of all ages overwintering on the tree remain active. There is 
also a tendency for cankers to become less active with increasing age. Surgical 
treatment of important cases is of considerable value.” 

Nematode-resistant peach rootstocks of superior vigor, L. M. Hutchins 
(Amer, Soc, Hort. 8ci. Proo., 3S (1936) y pp. 330-338^ figa. 8), —Infestation with 
Hetcrodera marioiii is undoubtedly a weakening factor in most peach producing 
areas of the Southeast, and the finding of rootstocks resistant to it offers a prom¬ 
ising method of control. To this end peach trees propagated on rootstocks of 
plum, apricot, almond, and several varieties of peach have been tested in 
experimental nurseries and orchards (1925-86) at Fort Valley, Ga. As a result 
two peach rootstocks of superior vigor, viz, F. P. I. 63850 (Shalil) and F. P. I. 
61302, have proved resistant and satisfactory in orchard tests. Further tests, 
using the Early Hiley variety, indicated that its blooming response and fruit 
ripening dates were but little affected by the rootstocks on which the trees 
were grown. 

“Kelsey spot” of plums in California, E. L. Prokbstino (Amer. 8oc. Hort. 
Sci. Prac., 33 (1936), pp, 272-274, fig. 1). —In these studies from the University 
of California, the findings socnied at first to confirm the theory that the trouble 
might be a type of drought spot, but recent work by B. J. Dipiicnaar* in the 
Union of South Africa, where the trouble is much worse, has definitely estab¬ 
lished high temperature as the cause there. A reexamination of the author’s 
studies and observations in the light of this work showed that all the data 
can be interpreted as indicating heat rather than drought as the cause. 

Summer pruning reduced the trouble somewhat, but gave more sunburned 
fruits. Burlap shelter and summer cover crops were more successful. Judged 
by past experience, the trouble does not seem liable to become excessive In 
California, but where some control appears desirable and abundant water is 
available for irrigation, “the use of a summer cover croi) seems to minimize 
the injury.” 

A chlorosis of cultivated blueberries, J. S. Bailey (Araer. Hoc. Hort. Hcl. 
Proc., 33 (1936), pp. 395, 396, fig. 1). —^The chlorosis described in this contri¬ 
bution from the Ma.ssachusetts Experiment Station occui’r(‘d most often in 
those parts of a field where the soil was low in organic matter and rather dry. 
No direct correlation was found with soil reaction. Various soil treatments 
were tried in an attempt to overcome the trouble, but thus far the results 
warrant only the statement that “this chlorosis seems to be overcome by an 
application of ammonium sulfate and that recovery takes about a year.” 

Combating raspberry diseases, L. M. Cooley (N. Y. State Hort. Soc. Proc., 
82 (1937), pp. 272-275). —^This is a general discussion of raspberry mosaic virus 
diseases and their control by use of resistant varieties, based largely on in¬ 
vestigations and experiences by the New York State Experiment Station. The 
Marcy and Indian Summer varieties of red raspberry developed by the sta¬ 
tion give much promise, and some purple seedlings, as yet unnamed, have 
passed through 2-3 yr. of heavy exposure to infection. 

Isolations made from heart rot of banana in Honduras, O. A. Reinkinq 
(Phytopathology, 27 (1937), No. 8, pp. 853, 854).—Fuaarium moniUforme sub- 
glutinans is rather widespread in the Tropics on various parts of the banana. 
In Trinidad it has been isolated from the tip rot of immature Cavendisli fruit. 
In Hondura.s F. moniUforme was Isolated by the author from baiiana. It has- 


* Farming in So. Africa, 10 (1985), No. 113, pp. 333-336, figs. 5. 
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also been Isolated there from com and has been referred to as the cause of 
a tip rot of banana fruits in Uganda, Africa. In view of the fact that these 
two Fusariutns have been found associated with or reported as causing similar 
heart rot diseases of banana and abaca in various parts of the world, it is 
suggested that further inoculation and culture studies are necessary to clarify 
the situation. 

Experiments on the treatment of mottle-leaf of citrus trees, III, E. R. 
Pabkeb {Amer. 800 , Hort, 8 ci. Froc., S3 (1986), pp. 213-215), —Continuing these 
studies by the University of California (E. S. R., 76, p. 497), an exceptional 
opportunity to obtain data on the zinc responses of trees under different 
fertilizer programs was given by treating half of each plat in a comprehensive 
fertilizer trial with oranges (in effect since 1927). Tree-condition surveys 
were made during late winter of each year. From the results obtained it 
seems evident that zinc treatments are effective on mottle-leaf under a wide 
range of fertilizer programs. Improvement in both tree condiMon and yields 
after zinc treatments indicates that, at least in general, the fertilizer treat¬ 
ments studied (1 lb. of nitrogen annually per tree, from various sources and 
with various additions) have not in this trial been capable of promoting normal 
tree development and yield. Uniform treatment of all plats with zinc is 
believed Justified for promotion of more normal tree behavior in order that 
the specific effects of the various fertilizers may be more accurately determined. 

A strain of Alternaria citri Ellis and Pierce causing a leaf spot of rough 
lemon in Florida, G. D. Rubhle (Phytopathology, 27 (1937), No, 8 , pp. 863- 
865, fig, 1 ), —In this contribution from the Florida Subtropical ETperiment 
Station, a leaf spot is described as occurring in nurseries in southern Florida. 
Pure culture inoculations indicated that infection occurs readily on uninjured, 
young, expanding leaves of Citrus limonia. The fungus was indistinguishable 
morphologically from a culture of A, citri isolated from a fruit rot obtained 
from the Florida Experiment Station. Inoculations made with spores of the 
fruit-rotting strain, however, gave negative results on rough lemon leaves. 
The leaf-spotting strain produced a typical Alternaria rot when inoculated 
into surface-sterilized oranges and lemons, but did not sporulate in the decayed 
fruit tissues. A similar leaf spot has been described by E. M. Doidge as 
occurring on this host in the Union of South Africa. 

Bordeaux mixture applications for citrus scab also reduced the severity 
of the Alternaria leaf spot. 

A bacterial disease of Delphinium, F. D. Chester (Phytopathology 21 
(1937), No, 8 , pp, 855-858, fig, 1), —^This disease of D, ajacis is shown to be due 
to an organism identified as Erwinia phytophthora. A blackening of the top 
end of the stem and a parenchymatous decay extending into the pith are noted. 

The Cephalosporium disease of elms, D. B. Creager (Arnold Arhoretmn 
Contrib, No, 10 (1937), pp, 91, pis. 16, figs. 4).—Almost coincident with the dis- 
covery of the Dutch elm disease in the United States, attention was called 
to a similar native disease causing hitherto baffling losses in nurseries, planta¬ 
tions, and natural stands. The results of over 3 yr. of study of this Cephalo¬ 
sporium disease in field and laboratory are presented in this monograph. 
It occurs almost throughout the natural range of Ulmus americana in the 
United States and Canada, has been reported several times on U, fulva and 
U. pumUa, and has been successfully inoculated into U. japonim in the lab¬ 
oratory. In addition to the generally recognized symptoms, the author pre¬ 
sents a comprehensive account of symptoms as they occur in the field and 
the discovery of primary leaf lesions and of pycnldlum production on a large 
scale. Extensive inoculations have proved the etiological relation of a fungus 
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producing two forms of fructifications—one hyphomycetous and the other 
sphaerioidaccoiis In type. The spores are essentially ‘‘endoconldia.” Taxo- 
nomically, the most that can be said is that on some media it appears to be 
a Cephalosporium, on others it is more closely related in Cadophora, and on 
still others pycnidia are formed relating it to the Sphaerioidaceae. Several 
strains are evidently involved, differing in cultural and pathogenic features. 
The behavior of the fungus under various conditions of medium and environ¬ 
ment was studied in detail. The difficulty of obtaining Cephalosporium fructi¬ 
fications was obviated by use of a synthetic agar medium lacking sugar. 

Entrance of the fungus commonly occurs through wounds. The pycnidia 
develop abundantly on the killed, overwintered twigs, and their spores are 
highly important in the spread of the disease by wind, rain, and insects. 
The course of infection follows the vascular system of the leaf into the stem, 
and the mycelium subsequently invades the wood parenchyma, rays, pith, 
cambium, phloem, and all parenchymatous cells of the bark. 

Recommendations for control, based on life history studies and specific tests, 
are listed. These include eradication from moderately Infected trees by 
judicious pruning and spraying infected and neighboring uninfected trees with 
an insecticide-fungicide. Bordeaux mixture proved toxic to the germinating 
spores of the fungus. All badly infected trees should be removed. 

Crown gall on incense cedar, IJbocedriis decurrens, C. O. Smith {Phyto- 
pathology^ ^7 [lOSl), No. 5, pp. 844-849^ figs. 3).—Pseudomonas tumefaciens 
[=Phytomona8 tumefaciens] was isolated from L. decurrens by the author in 
1916. This study was not published at the time, but subcultures were used 
by various Investigators and their work appears in the literature. The crown 
gall isolation from L. decurrens produced galls on Cupressus sempervirenSf 
L. decurrens, Schinus molJe, Salix sp., Prunus persica, P. cerasifera, Diospyros 
kaki, and tomato. Galls were also formed on L. decurrens by isolations of 
this strain from P. persica and Salix sp. Galls on L. decurrens have been 
found on lawn trees and in nursery seedbeds, where they appear in negligible 
amoimts of a few seedlings to as much as 2.5 percent. They arc more 
abundant on land recently cleared of the native nonconiferous growth. The 
galls Induced by the incense cedar strain are described. 

This is a contribution by the California Citrus Kxiieriment Station. 

Further notes on the disease of Himalayan pines, .T. A. Jump (Penn. Univ., 
Morris Arboretum Bui., 1 (1931), No. 7, pp. 97, 98 ).—The fungus found most 
consistently associated with cankers on Pinus excclsa and its variety zebrina 
was Sphaeropsis malorum. Inoculated two- and three-needle pines showed no 
signs of infection, but several of the 3-year-old white pines were killed and 
resinous cankers were formed on others. One of the inoculated apple trees 
was killed within 3 mo. A study of the annual rings of wood from dead 
Himalayan pines indicated that the cankers had originated in winters of un¬ 
usually low temperatures. The data at hand show that S. malorum should 
be regarded as a wound parasite which may become very serious in weakened 
trees. Local occurrence of affected apple trees may account for the pre¬ 
valence of the disease on Himalayan pines recently noted in Pennsylvania 
and New Jersey. 


ECONOMIC ZOOLOGY—ENTOMOLOGY 

The migrations of animals from sea to land, A. S. Pearse (Durham,, 
N. C.:,Duke Univ. Press, 1936, pp. X+f76, figs. 4 )-—^This work, presented in 
5 chapfers, includes a bibliography of 43 pages. 
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Mammals of the Chicago region, T. Gregoby (Chicago Acad. 8ci., Program 
Activ., 7 (1936), No. 2-3, pp. 13-74, fiQs. 23). —systematic summary of informa¬ 
tion on mammals from the Chicago area of which actual specimens are now 
in existence is presented, together with a key to the orders, families, genera, 
and species, a description of the region, etc. A bibliography of three pages 
and a subject index are included. 

Scientific survey of Porto Rico and the Virgin Islands, IX, pts. 1-4 

(New York: N. Y. Acad. 8ci., 1925, vol. 9, pt. 1, pp. 96, pis. 15, figs. 28; 1926, 
pt. 2, pp. 97-241, pis. 39, figs. [59]; 1927, pts. 3, pp. 243-406, pis. 7, figs. 16; 4, 
pp. 409-598-\-XIII, pis. 4i figs. 3). —^The Mammals of Porto Rico, Living and 
Extinct—Chiroptera and Insectivora and Kodentia and Edentata—are dealt 
with by H. E. Anthony in parts 1 and 2 of the volume; the Birds of Porto Rico 
and the Virgin Islands—Colymbiformes to Columbiformes and Psittaciformes 
to Passeriformes, by A. Wetmore in parts 3 and 4. 

The birds of Puerto Rico, S. T. Danfobth (Los pdjaros de Puerto Rico. 
New York: Rand McNally d Co., 1936, pp. X-\-198, pis. [12'\, [figs. 35]).—This 
handbook, consisting of descriptions, notes, and a check list of the 182 forms 
recognized as occurring in Puerto Rico, many of which are illustrated in colored 
plates from paintings by F. W. Horne, is based in part upon studies by the 
author previously noted (E. S. K., 65, p. 243). The reports of Wetmore (E. S. 
R., 34, p. 849, and also above) are referred to, and a list is given of 9 references 
to the literature. 

Some Montana birds: Their relationship to insects and rodents, H. B. 
Mills (Montana 8ta. Circ. 151 (1937), pp. 48, figs. 20). —^A practical account is 
given of the more than 20 predatory birds; the 8 fish-eating and related birds; 
and common birds sometimes considered harmful, namely the American mag¬ 
pie (Pica pica hudsonia) and crow (Corvus hrachyrhynchos), met with in 
Montana. The account is accompanied by a list of 30 references to the litera¬ 
ture. 

The distribution and behavior of the spadefoot toad in Connecticut, 
y. C. Ball (Conn. Acad. Arts and 8ci. Trans., 32 (1936), pp. 351-379, pis. 2, 
figs. 2 ).—This contribution relates to the spadefoot toad (Scaphiopus holhrookii 
holhrookii (Harlan)), which occurs in the eastern States from Massachusetts 
to Florida and westward to Ivouisiana, Texas, and Arkansas. 

Myiasis in wild animals in southwestern Texas, A. W. Lindquist (Jour. 
Econ. Ent., 30 (1937), No. 5, pp. 735-740, figs. 2). —The cottontail, jack rabbit, 
opossum, and white-tailed deer were found to harbor natural infestations of 
the screwworm in southwestern Texas. It is pointed out that the fact that 
wildlife serves as a considerable source of infestation of the screwworm makes 
the control in livestock more difficult. As high as 4 percent of jack rabbits may 
carry infestations of this screwworm. The predisposing causes which render 
animals subject to fly attack are rabbit hots (Cutcrehra huccata P.), gunshot 
wounds, boils, disease, birth of young, injury by predators, fighting, and brush 
and wire cuts. Infested wild animals should be treated whenever practicable 
and maggot-infested carcasses promptly burned. Effective control of screw- 
worms in livestock should result in fewer attacks on wildlife. 

Studies of Heterakls gallinae (Gmelin 1700) Freeborn 1028, a nema¬ 
tode parasite of domestic fowls, A. D. Baker (Roy. Canad. Inst. Trans.,'20 
(1935), pt. 2, pp. 179-215, figs. 5; 21 (1936), pt. 1, pp. 51-86, pis. 15, figs. £).— 
Following a brief introduction, a historical account, and a consideration of 
methods of investigation and of the general anatomy, a study of the specidl 
anatomy of the cecal worm of fowls (H. gallinae) is reported upon at length. A 
list of 54 references to the literature is Included. 
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Officials and organizations concerned with wildlife protection, 1987, 
compiled by F. G. Grimes {U, 8, Dept Apr., Miao, Pub, 276 (1937)t pp, 15), — 
This, the thirty-seventh annual directory (E. S. R., 76, p. 356), follows the same 
general form of previous editions, including only those organizations that are 
national or State-wide in character. 

[Notes on economic insects and their control] (Jour, Econ, Ent, SO (iP57), 
No, 5, pp. 802-805, fig. 1). —The notes here presented (E. S. R., 77, p. 812) are 
AS follows: Preference of Corn Karworm Moths for Sweet (^orn for Oviposi- 
tlon, by G. W. Barber (pp. 802, 803) ; Number of Short-Winged Chinch Bugs 
Produced Under Laboratory Conditions, by R. G. Dahms (pp. 803, 804) 
(U. S. D. A. Bureau of Entomology and Plant Quarantine and Okla. Experi¬ 
ment Station cooperating) ; Composition of Paris Greens Manufactured During 
1936, by F. E. Dearborn (p. 804) ; Vegetable Weevil (Lisiroderes obliquus 
Klug) Feeding Upon Tobacco, by F. S. Chamberlin and A. H. Madden (pp. 
804, 805) ; and Methods of Preserving and Studying Genitalia, by Z. P. Metcalf 
(p. 805). 

[Contributions on extension entomology] (Jour. Econ. Ent., SO (19S7), 
No. 5, pp, 705-715). —Contributions on extension entomology (E. S. R., 76, p. 358) 
presented at the annual meeting of the American Association of Economic 
Entomology held at Atlantic City, N. J., in December 1936 are: Value of Coor¬ 
dinating Extension Entomologists and the Bureau in Conducting Insect Control 
Campaigns, by P. N. Annand (pp. 705-710); A Large-Scale Demonstration in 
Mosquito Control, by E. N. Cory and S. L. Crosthwait (pp. 711, 712) ; and 
Intensive Demonstrations in Cotton Plea Hopper Control, by R. R. Reppert 
(pp. 712-715). 

Common insect pests of New York, P. J. Parrott et al. (New York State 
8 ta. Circs. 168, 164, 169-17S, 176, 177 (1987), pp. 4 each, fig, 1 each). —In con¬ 
tinuation of these practical accounts (E. S. R., 74, p. 288) The Spruce Gall 
Aphids are dealt with by P. L. Gambrell; The Cabbage Root Maggot, by H. 
Glasgow; The Codling Moth, by S. W. Harman; The Pear Midge, by P. G. 
Mundinger; The Asparagus Beetle, by H. C. Huckett; The Peach Borer, by 
D. M. Daniel; The Japanese Beetle, by H. E. Hodgkiss; The European Com 
Borer, by G. E. R. Hervey; and The Elm Leaf Beetle, by P. L. Gambrell. 
Each contribution includes a colored illustration of the insect and its injury. 

[Work in entomology by the Puerto Rico College Station] (Puerto Rico 
Col. 8ta. Rpt. 1936, pp. 58-64, 120-122). —The progress of work with the sugar¬ 
cane root-stalk borer Diaprcpcn abhreviatus L. (K. S. K., 77, p. 814) ; the polilla 
or dry-wood termite Cryptotermes brevis Walk.; the lima bean pod borer and 
the Caribbean pod borer; miscible oils for control of scale insects (the white 
peach scale and Pseudoparlatoria ostreata Ckll.) infesting papaya trees; the 
banana root borer; the sweetpotato weevil; parasites of the coffee leaf miner 
Leucoptera coffeella Guer.; control of the coffee shade tree ant or hormigpilla 
Myrmelachista ambigua ramulorum Wheeler; and the changa. Including the 
Introduction of the wasp parasite Larra americana Sauss. from Brazil, Is 
reported upon by G. N. Wolcott, and with the com earworm and other com 
insects at th^ Isabela Substation in cooperation with the U. S. D. A. Bureau of 
Entomology and Plant Quarantine, by L. A. Serrano. 

[Contributions on economic insects and their control] (Wash. State Hort, 
Assoc. Proc., 30 (1934), PP- 50-64, 66-75, figs. S; 31 (1935), pp. 96-98, 107-118, 
134rl59), —Contributions presented at the 1934 meeting of the association (B. S. 
B., 71, p. 612) include the following: A Nine Year Study of Codling Moth Trap 
Records, by R. L. Webster (pp. 60, 61), and Increasing and Maintaining Lead 
Arsenate Deposits for Codling Moth Control, by J. Marshall, P. M. Bide, and 
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A. E. Priest (pp. 52-64), both contributed from the Washington Experiment 
Station; Practical Methods of Orchard Sanitation for the Control of the Cod¬ 
ling Moth, by E. J. Newcomer (pp. 66, 67) ; Report on the Introduction nf 
Aphelinus mail Ha Id., a Parasite of the Woolly Apple Aphid in the Wenatchee, 
Washington, District, by M. A. Yothers (pp. 68-71); and Possibility of Con¬ 
trolling Codling Moth With Nicotine Vapor, by R. H. Smith (pp. 72-75), con¬ 
tributed from the California Citrus Experiment Station. 

Contributions presented at the 1935 meeting include the following: Sulfur 
Sprays for Mite Control, by C. Miller (pp. 96-98) ; Lime-Sulphur for Dormant 
and Mite Control, by A. L. Denver (pp. 107-109) ; Sulphur Sprays for Dormant 
and Mite, by H. S. Doane (pp. 110-113); Oil Sprays, by F. A. Norton (pp. 
114-118) ; How I Controlled Two-Spotted Mite in 1935, by J. C. Childs (pp. 
134, 135) ; Investigations of Balts Attractive to the Codling Moth, by E. R. 
Van Leeuwon (pp. 130-139) ; Orchard Sanitation for the Control of the Codling 
Moth, by E. J. Newcomer (pp. 140, 141) ; The I^resent Status of Calcium 
Arsenate in Codling Moth Control, by J. Marshall and K. Groves (pp. 142- 
150), and Is Lead Arsenate a Failure? by R. L. Webster (pp. 151-156), both 
contributed by the Washington Experiment Station; and The Use of Low 
Viscosity Mineral Oils in Spray Residue Control, by E. Smith, A. L. Ryall, C. 
W. Murray, and J. Cassidy (pp. 157-159). 

Anticipating and controlling insect outbreaks (Montana St a. Rpt. 19S6, 
pp. 26-^8).—Brief reference is made to the need of knowledge of environmental 
factors. 

The wheat field survey for 1087, J. S. Houser (Ohio Sta. Bimo. Bui. 188 
(1937), pp. 142 - 145 , figs. 3). —The annual wheat field survey of Ohio (E. S. R., 
76, p. 214) in 1937, conducted in 35 counties, resulted in finding 4.4 percent of 
the wheat straws infested with theh essian fiy as compared with 12.4 percent 
the preceding year. Evidence was found in a number of fields, particularly in 
Noble and Washington Counties, of the presence of Calendra minima, which, 
in the larval stage, feeds within the interior of the lower part of the wheat 
plant after the plant is somewhat mature. One field in Noble County had 
8 percent of the straws examined affected. 

Control of insect pests of cabbage and broccoli, S. W. CJlabk (Tex. Farming 
and Citric., 13 (1936), No. M, p. 9). —A brief note from the Texas Experiment 
Station. 

New York State’s nursery industry has major insect problems, P. L. 
Gambbell (Farm Res. [New York State Sta.), 4 (1937), No. 1, pp. 5, 7, figs. S ),— 
A brief practical account is given of some of the more important i^ests of 
nursery stock studied at the station and the control measures applicable. 

Some common household Insects and their control, N. Turner and B. H. 
Walden (Connecticut [New Haven) Sta. Bui. 4 OO (1937), pp. 833-855, figs. IS ).— 
A practical summary of information. 

[Contributions on entomological technic] (U. S. Dept. Agr., Bur. Ent. and 
Plant Quar., 1937, ET-94, p. 1, pl 1; ET-95, p. 1; ET-96, pp. 2, pU. 3; ET-97, 

pp. 2, pl. 1; ET-98, p. 1, pl. 1; ET-99, p. 1, pl. 1; ET-100, p. 1, pl. 1; ET-101, 

pp. 2, pl. 1; ET-102, p. 1; ET-IOS, pp. 3, pis. 4; ET-IO 4 , pp. 2, pl. 1 ; ET-105, 

p. 1, pis. 2; ET-106, pp. 4 , pis. 2; ET-107, pp. 3; ET-108, pp. 3, pis. 2; ET-109, 

pp. 3; ET-110, p. 1, pl. 1). —Further contributions (E. S. R., 77, p. 216) are 
A Cocooning Rack, by R. Cecil (ET-94); A Cell for Bearing Mites, by A. C. 
Davis (ET-95); An Inexpensive Humidifier Featuring Hygienic Principles, by 
W. G. Bradley and O. E. Berndt (ET-96); EflBcient Humidifiers for ControlleM 
Cabinets, by R. A. Fulton (ET-97); A Small Thermo-regulated Water Bath 
Heater, by L. H. Davis and E. M. Livingstone (ET-98); Method of Rearing 
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Microhracon kirkpatricki Wilk. and Microhracon mellitor Say [on the Pink 
Bollwonn], by L. W. Noble and W. T. Hunt (ET-99); An Insectary Method 
of Rearing Homworm [Tomato Worm] Larvae, by A. H. Madden, A. W. 
Morrill, Jr., and P. S. Chamberlin (ET-100); An Improved Container for 
Shipping Adult Parasites [Ichneumonidae, Braconidae, Small Tachinidae], by 
J. K. Holloway (ET-101); Apparatus for Studying Effect of Submersion on 
Small Insects, by D. F. Barnes (BT-102) ; A Mobile Entomological Laboratory, 
by L. D. Christenson and W. F. Turner (ET-103) ; A Simple Mlcroprojector, 
by S. W. Simmons (ET-104) ; An Apparatus for Dusting Individual Plants, 
by J. P. Vinzant (ET-105) ; Methods of Propagating Ribes in Nutrient Solution 
for Use as Test Plants, by H. R. Offord, G. R. Van Atta, and C. R. Quick 
(BT-106) ; Stickers for Derris on Cabbage and Beans, by R. A. Fulton 
(ET-107) ; A Shaker and Modified Berlese Funnel for Extracting Alfalfa 
Weevils [the Alfalfa Weevil] From Baled Hay, by R. W. Bunn and W. C. 
McDuffie (ET-108) ; Methods for the Fixing and Preservation, for Exhibit 
Purposes, of the Natural Green Color of Pea Plants and Pods, by F. E. Carroll 
(ET-109) ; and An Inexpensive Fire Extinguisher, by J. R. Douglass (ET-110). 

A laboratory method of comparing insecticides, J. B. Moore {Farm Res. 
[New York State Sta.], 4 (1037). No. i, p. 7, fig. 1). —A brief description, witli 
an illustration, is given of a method of injecting insecticides directly into the 
alimentary canal of the codling moth by the use of a hypodermic syringe 
which has been altered to permit administration of dosages as small as 0.001 
cc. The operation is carried out under a binocular microscope to facilitate 
making the injection and to avoid injuring the caterpillar. 

The composition of some commercial insecticides, fungicides, bacteri¬ 
cides, rodenticides, and weed killers, compiled by H. J. Fisheb and E. M. 
Bailey {Connecticut [New Haven] Sta. Bui, 398 {1937)t pp. 513-750 ),—This is 
a compilation which supersedes Bulletins 300 and 346 (E. S. R., 60, p. 234). 

Occurrence of 1-nornicotine in Nicotiana sylvestris, C. R. Smith {Jour, 
Boon, Ent.f 30 {1937) ^ No, 5, pp. 724-727). —In a study of N. sylvestris the 
alkaloids were found to be ^-nornicotine and 1-nicotine. The total alkaloidal 
content was approximately 1 percent, of which 1-nornicotine represented about 
95 percent and 1-nicotine about 5 percent. Anabasine could not be detected 
in the small quantity of alkaloids available. A description is given of the ex¬ 
traction of the alkaloids and the separation of nornicotine from nicotine and 
tests for purity. 

New spray combinations and how they work, J. Marshall and K. Groves 
{Wash, State Hort. Assoc, Proc., 32 {1936), pp. 122-126, fig, 1 ),—A practical con¬ 
tribution from the Wasliington Experiment Station based upon studies 
previously noted (E. S. R., 77, pp. 658, 660). 

The effect of petroleum-oil sprays on insects and plants, M. D. Farrar 
{III. Nat. Hist, Survey Bui., 21 {1936), Art. 1, pp, YI+32, figs. 22). —^This paper 
brings together data from the 8 yr. of investigation, 1925-33, conducted through 
a research fellowship, and includes the data that appear to illustrate progress 
in the knowledge of oil sprays. The properties of oil emulsions, the effect of 
petroleum oil% on plants, the results of insecticide tests with the emulsions, and 
the use of oils with fungicides are dealt with. As tangible results of the investi¬ 
gation, a miscible oil and a white-oil stock emulsion have been developed. The 
author finds that “the use of oil emulsions for codling moth control in late-brood 
sprays, particularly when mixed with nicotine sulfate, is very promising. Sprays 
of oil emulsions for late-brood codling moth larvae have given excellent results 
in reduction of lead arsenate residues. The larvicldal limits of oil emulsions 
are fairly well established. The use of oil emulsions with lead arsenate sprays 
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shows promise in the control of codling moth larvae. The use of petroleum oil 
as a carrier for plant poisons is recognized. Oil emulsions are giving a control 
of scale insects superior to all other sprays for scale.” The contribution is 
presented with a four-page list of references to the literature. 

Tests of insecticides for cotton boll weevil and bollworm control, using 
the Latin square plat arrangement, and analysis of variance, J. C. Gaines 
(Jour, Econ. Ent,, SO (19S1), No. 5, pp. 785-790, fig. 1 ).—In work at the Texas 
Experiment Station the Latin square block arrangement, using ^^o-acre blocks, 
was found applicable for use in tests for bollweevil and bollworm control. “By 
this method of block arrangement with the replications, the variation due to 
heterogeneous soil and uneven distribution of insects was eliminated, thus in¬ 
creasing the value of the experiment. The analysis of variance eliminated much 
guesswork in the interpretation of the data. In these tests calcium arsenate, 
calcium arsenate-sulfur 50:50, calcium arsenate plus 5 percent parls green, and 
calcium arsenate plus 25 percent lime were equally effective in controlling the 
bollweevil. The addition of sulfur, paris green, or lime did not affect the tox¬ 
icity of the calcium arsenate to the weevil, but when the dosage of calcium 
arsenate was reduced 25 percent by the addition of lime the toxicity to the boll¬ 
worm was reduced. Sulfur, paris green, or lime did not prevent the increases of 
aphids that occurred on all the blocks. The various insecticides were equally 
effective in controlling the bollweevil, but an average difference of 3.8 percent 
increase in bollworm injury resulted from treatment C [calcium arsenate plus 
25 percent lime]. This difference, with the average difference in yield of 6.3 lb. 
of seed cotton that was obtained, Indicates that an average of 1 percent injury 
during the time in which two broods of worms occurred reduced the yield on the 
plats about 1.7 lb. of seed cotton, or 34 lb. per acre.“ 

Deposition and retention of sprays on apples, D. E. H. Freab and EL N. 
WoRTHLEY (Pennsylvania Sta. Bui. S44 (1937), pp. S2, figs. 9 ).—In the investi¬ 
gation reported the deposition and retention of lead and arsenic trioxide were 
determined by analyzing samples of fruit and foliage taken from apple trees 
before and after each cover spray application and at harvest. 

“In 1934 17-year-old Stayman and York Imperial trees were sprayed 6 times, 
the applications averaging 12 gal. per tree at 400-lb. pressure. The 3 spray 
mixtures [A, B, and C] contained lead arsenate at 3 lb. per 100 gal. Mixtures 
A and B also contained 2 gal. of liquid lime-sulfur, mixture B 2 lb. of skim milk 
powder, and mixture C 5 lb. of dry flotation sulfur and 1 qt. of menhaden fish 
oil. Samples of foliage and fruits were taken from the lower branches. Spray 
deposits were greater on Stayman than on York Imperial, but losses between 
spray applications were greater from Stayman. The weathering away of spray 
deposits was a negligible factor compared with losses per unit area of fruit 
surface due to growth. The foliage was practically full-grown by the second 
cover spray, but the fruits had reached only about 7 percent of their final area 
at the third cover spray, and 12 percent at the sixth cover spray. On the foliage, 
mixture C gave the greatest spray deposits and the smallest losses between 
spraying dates. After the sixth cover spray, leaves in this treatment showed 470 
mg of lead and 280 mg of arsenic trioxide per square meter, or increases of 4 
and 5 times, respectively, over the amounts found after the first cover spray. 
On the fruits, mixture A gave the greatest deposits of lead and arsenic trioxide, 
but mixture 0 gave the smallest losses between spraying dates. After the sixth 
cover spray the greatest deposits were 350 mg of lead and 140 mg of arsenic 
trioxide per square meter, increases of less than 1% times the amounts present 
after the first cover spray. Subsequent to the last cover spray residues were 
retained best fronn mixture C. By harvest, lead residues on the fruits were 
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from to Vi 2 of those on the foliage, and arsenic resid\ies Vio to %6, due to 
expansion of the fruit surfaces. The fruits retained lead in greater proportion 
than the foliage. 

“In 1935, mixture C was applied to Stayman in three different cover spray 
schedules, and fruit samples were taken from both upper and lower branches. 
Top fruits grew more rapidly and showed larger losses of spray deposit per 
unit area than fruits on the lower branches. Uniform spacing of spray appli¬ 
cations at 14-day intervals, and with intervening 7-day sprays to the tops 
alone, showed either that early season coverage was poor, particularly in the 
tops, or that spray deposits became excessively heavy in the later sprays. 

“The experimental evidence suggests the need for testing, under conditions 
of heavy codling moth attack, a schedule of 5 cover sprays spaced at intervals 
of 5, 9, 13, and 17 days, the last application to be made to the tops only. 
Rccommendalions must await the results of this test.” 

Tests on comparative effectiveness of grasshopper baits, F. E. White- 
head, R. R. Walton, and F. A. Fenton (Jour. Econ. Ent., SO (19Sl)y No. 5, 
pp. 764-768j fig. 1). —The results of comparative tests of the effectiveness of 
grasshopper baits in Oklahoma, where the differential grasshopper, the two- 
striped grasshopper, and Afclanoplus mexicanus were the predominating spe- 
cles, and the costs of such baits, are reported in detail in table form. 

The standard mixture consisting of bran 100 lb., molasses 2 gal., amyl ace¬ 
tate 3 oz., sodium arsenitc 2 qt., and water 10-12 gal. gave the best kill (100 
percent), but the efficiency of the straight bran mixture consisting of bran 
100 lb., sodium arsenite 2 qt., and water 10-12 gal. was nearly its equal (9S.0 
percent). The effc'ctiveness of the straight sawdust bait was low (67,G 
percent), but its economy makes it attractive in many cases. 

The 1036 grasshopper outbreak in Oklahoma, C. F. Stiles, E. E. Scholl, 
and F. A. Fenton (Jour. Econ. Ent, SO (1087) y No. 5, pp. 768-771). —An out¬ 
break of grasshoppers in Oklahoma in 1936, in which the entire State was 
involved, and the campaign for control are reported upon. Tla^re were at 
least four species which caused most of the trouble, namely, the differential 
grasshopper, Melanoplns mexicanuSy the two-striped grasshopi)er, and Dissos- 
tcira longipennis. 

Biology of the bordered mantid Stagmomantis limbata Hahn (Orthop- 
tera, Mantidae), R. A. Roberts (Ann. Ent. Soc. Amer.y 30 (1937) y No. J, pp. 96- 
109y pi. 1). —Observations of S. linibatay found only in Mexico, Arizona, New 
Mexico, and Texas, and of which a single generation occurs each year, are 
reported upon. The parasites Enpclmus brcvicauda Cwfd., Podagrion mantis 
Ashm., and P. crassiclava Gahan were reared from the egg masses collected 
in Arizona. The nymphs were fed Drosophila sp., the horn fly, and the house¬ 
fly. The adults were given the secondary screwworm, the housefly, and 
Sarrophaga spp. 

Biology of the minor mantid Litaneutria minor Scudder (Orthoptera, 
Mantidae), R. A. Roberts (Ann. Ent. Soc. Amer., 30 (19S7)y No. 1, pp. Ill- 
121y pis. 2). —^A report of observations made at Uvalde, Tex., from 1928 to 1934 
of a small mantid species found in the western part of the United States and 
Mexico. 

Experiments d ) control sugar beet leaf hopper, 1936, L. W. Campbell 
(Jour. Econ. Ent.y SO (19S7)y No. 5, pp. 687, 688). —The Improvement of spray 
materials and machines during the last 5 yr. has been such that by 1986 
atomized toxic spray oils gave almost perfect control of the beet leafhopper 
on 450 of sugar beets at different stages of development. Two types 

of materials were applied by airplane in the first demonstration: (1) An oil- 
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kerosene-pyrethrum mixture consisting of a kerosene-type oil blended with 
an oil having a viscosity of approximately 60 sec. to make an ultimate prod¬ 
uct of 34 sec. viscosity, Saybolt Universal, and containing 4 i>ercent of a 20; 1 
pyrethrum extract; (2) an oil having a viscosity of approximately 38 sec. 
Saybolt Universal containing 4 percent of a 20:1 pyrethrum extract. The 
decrease as determined 24 and 72 hr. following application was 87.8 i)ercent 
of the beet leafhoppers. In the second demonstration, 5 gal. per acre of beet 
leafhopper spray having a viscosity of 36 sec. -and a pyrethrum content of 4 
percent of a 20:1 pyrethrum extract applied by airplane on April 30, at a 
prevailing temperature of 84® F. and an average infestation of 4.3 hoppers 
per beet, gave a control of 97.6 percent, the counts having been made 24 hr. 
later. In duplicate tests, using a ground vaporizing machine, the control was 
98.2 percent. 

Leafhopper injury to potato foliage and its relation to tuber yields, 
H. Menusan, Jb. {Jour. Econ, Ent, SO {1937), Eo, 5, pp. 772-777, figs. 5).—In 
experiments conducted on mineral upland soils in western New York the 
Smooth Rural variety of potatoes was grown in large field cages with and with¬ 
out the potato leafhopper. “In the absence of leafhoi)pers sulfur dust and 
bordeaux spray applied to the foliage failed to give increases in tuber yields 
over untreated plants. In the presence of leafhoppers, however, both treat¬ 
ments reduced leafhopper populations and resulted in Increases in yields over 
the untreated plants. Treated plants in uninfested cages always produced 
larger tuber yields than ifiants receiving the same treatments in leaf hopper- 
infested cages. I^eafhopper foliage injury was directly correlated with a 
decrease in numbers and size of the resultant tubers. Bordeaux spray applied 
to the upper side only of potato leaves was but slightly toxic to nymphs and 
did not repel potato leafhoppers. When the spray was applied to the under¬ 
side or both sides of leaves it was both highly toxic and repellent to the 
nymphs, and it also repelled the leafhopper adults.” 

Aphis transmittal of Commelina nudiflora Linnaeus mosaic to pineapple, 
W. Carter {Ann. Ent. Soc. Amer., 30 {1937), No. 1, pp. 155-161, pis. 2).—At 
the [Ilawaiianj Plneapi)lo Producers’ Experiment Station three species, the 
melon aphid, green peach aphid, and potato aphid, ha\e been shown to trans¬ 
mit the virus of C. nudiflora mosaic to pineapple plants. The percentage of 
infection obtained under laboratory conditions decreased as the pineapples 
used became older and the tissues more resistant to penetration by aphids. 
The disease is not known to exist in commercial pineapple fields. 

The seasonal cycle of Phylloxera notabilis Pergande (Phylloxeridae, 
Homoptera) , F. E. Whitehe:ad and O. Eastep {Ann. Ent. Soc. Amer., SO {1937), 
No. 1, pp- 71-74, fig. 1). —The authors report observations of P. notabilis, tor 
which the name “pecan leaf phylloxera*’ is prot)ost‘d, since it is the most 
common form on pecans, its only host, and present throughout most if not 
all of the pecan belt. It appears to be of limited economic importance. 

A new Japanese Prociphilus (Aphidae), A. C. Maxson and G. F. Knowlton 
{Ann. Ent. Soc. Amer., SO {1937), No. 1, pp. 24, 25, fig. i).—An apparently 
undescribed aphid of the genus Prociphilus on pt*ar from Japan is described 
as new in this contribution from the Utah Experiment Station. 

Feeding predetermined doses of poison to silkworms, J. W. Bulger 
{Jour. Econ. Ent, SO (1937), No. 5, pp. 689-693, figs. 3). —^A method for ad¬ 
ministering predetermined doses of powdered iuseeticid(‘s to the silkworn is 
described. The name inlay sandwich method is given to this modification 
of the leaf sandwich method. 
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Experiments to control pecan nut casebearer in Texas, 1936, C. B. 
Nickels (Jour. Boon. Ent., 30 {19311), No. 5, pp. 761-763). —In control work 
with the pecan nut casebearer conducted in two localities in the semiarid central 
and southwestern portions of Texas, properly timed single spray applications of 
lead arsenate and of nicotine combinations resulted in good control of the 
larvae of the first generation. “Two applications of those insecticides effected 
nearly perfect control of this insect Under semiarid conditions no injury to 
pecan foliage resulted from the application of the insecticides discussed in this 
paper. A record of the hatching of first-generation eggs collected in the orchard 
at approximately biweekly intervals afforded a basis for accurately determining 
the dates for spray applications.” 

Oblique-banded leaf roller, a dewberry pest in Utah, G. F. Knowlton 
and M. W. Allen (Jour, Econ. Ent., 30 (1937), No. 5, pp. 780-785, fig. 1).—The 
tiny lepidopterous caterpillar which has infested both ripe and green dewberry 
fruits in several northern Utah localities since 1020 has been identified by the 
Utah Experiment Station as the oblique-banded leaf roller. The eggs were laid 
in masses upon the upper side of leaves during late June and the first half 
of July. “The larvae from these eggs remained small, feeding upon dewberries 
and dewberry leaves until the cool temperatures of fall caused them to spin their 
hibemacula in protected places. Within this silken retreat the winters were 
passed. Larvae emerged in spring in lime to tie and web young developing 
dewberry leaflets. Growth was rapid during the spring, the larvae reaching a 
length of 18 to 28 mm before maturity was reached. Pupation occurred from 
June 11 to July 1 during 1036, with adult emergence in cages occurring from 
June 19 to July 7. Reared parasites included four species of Hymenoptera and 
one of Diptera. In at least one case, a spider was observed to attack a leaf 
roller larva.” 

Number of instars of the pink boUworm collected in squares and in 
bolls of cotton, L. C. Fife (Ann. Ent. 8oc. Amer., 30 (1937), No. 1, pp. 57-63, 
figs. 2).—Observations of the instars of the pink boll worm and their duration 
through periodic examination of artificially infested squares for exuviae are 
reported. 

Analysis of attralient factors in fermenting baits used for codling moth, 
J. R. Eyeb, J. T. Medleb, and H. L. Linton (Jour. Econ. Ent., SO (1937), No. 5, 
pp. 750-756, figs. 2). —Laboratory tests of the effectiveness of compounds syn- 
thetized from various alcohols and acids at the New Mexico Experiment 
Station, made by use of an insect olfactometer especially adapted for the adult 
codling moth, are reported upon, but conclusions cannot as yet be drawn. The 
apparatus and methods employed are described. As to the bacterial flora 
related to fermentation in codling moth baits, preliminary tests are said to 
indicate that cane sugar solutions fermented through the action of pure cultures 
of most of the high acid- and gas-producing types of bacteria are more attractive 
to the codling moth than the same baits allowed to ferment through contamina¬ 
tion by a mixed flora from the air. 

Inverted spray mixtures and their development with reference to codling 
moth control, J. Makshaix (Washington Sta. Bui. 350 (1937), pp. 88, figs. 
13). —Laboratory^investigatlons with inverted lead arsenate and inverted calcium 
arsenate mixtures, comparative larvicidal values of partially inverted calcium 
arsenate and lead arsenate mixtures, and some physical characteristics of 
oil-arsenical spray mixtures and deposits are reported upon at length, followed 
by the results of field investigations of lead arsenate, calcium arsenate, and 
zinc arseillte mixtures. 
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An inverted spray mixture is described as one in which a suspended solid 
initially wetted by water becomes wetted by oil prior to, or at the moment of, 
Impact upon a sprayed surface. “Inversion of arsenical spray mixtures 
requires the addition of some substance promoting oil-wetting of the arsenical, 
which is nominally preferentially wetted by water. This substance may be a 
fatty acid such as oleic acid, a univalent, divalent, or trivalent soap, or other 
fatty acid compounds such as diglycol oleate. When univalent soaps or free 
fatty acids produce inversion, it is believed that oil-wetting is due largely to 
the formation of oil soluble, or preferentially oil wettable, divalent or trivalent 
soap. Inverted spray mixtures have the capacity to cause a remarkable 
increase in solid deposit as spraying is prolonged upon one point. This char¬ 
acteristic appears to depend on the solid particles being coated by a film of 
oil, yet not loosely dispersed in it. Uniformly filmed deposits are typical of 
these spray combinations, but this effect is one of wetting and adhesion. 
Spreading does not appear to be a factor. Inverted mixtures have been made 
for codling moth control, with load acid arsenate, synthetic cryolite, natural 
cryolite, commercial ‘tricalcinm’ arsenate, or zinc arsenite as the solid. . . . 

Inversion may be strongly influenced by impurities in the solid insecticide, oil, 
water, or oleic acid. The introduction of fungicides would represent a problem 
for additional investigation. 

“Hydrophilic colloids, such as ammonium caseinate, exert a strong stabilizing 
effect upon inverted mixtures. Zinc sulfate in amounts of . . . 2 oz. or more 
per 3 lb. of arsenical has also been found to have a stabilizing effect upon 
lead arsenate mixtures. Larger amounts have been required to stabilize cal¬ 
cium arsenate mixtures. The salts of divalent or trivalent metals cause inver¬ 
sion of oil-in-water to water-in-oil emulsions when the former are stabilized by 
univalent soap. They also promote oil-wetting of arsenical particles when 
these are present in such a system. Sometimes the inverted type of lead 
arsenate mixture is too stable. In such cases electrolytes such as zinc sulfate 
in amounts of . . . 0.25 to 0.5 oz. for 3 lb. of lead arsenate are suggested 
for destabilization, i. e., promotion of oil-wetting of the lead arsenate. An 
increase in soap content or the introduction of free fatty acid may serve the 
same purpose. Inversion is influenced both by agitation in the spray tank 
and by passage of the mixture through the release valve of the pump. . . . 
The ovicidal effect of inverted mixtures appears to be slightly less than that 
of noninverted mixtures. . . . 

“Aside from ovicidal effect, oily arsenical deposits have been found more 
effective in preventing the establishment of codling moth larvae than nonoily 
deposits of equal type and amount. In the main, this effect may be due to 
the greater difficulty experienced by larvae in attaching their silken threads 
to an oily surface, as well as from the greater likelihood of their picking up 
oily arsenical particles than nonoily particles. Though moderate applications 
of Inverted spray mixtures have given heavier deposits and better codling moth 
control than moderate applications of noninverted mixtures containing the 
same amount of oil, their outstanding superiority becomes evident only with 
heavy application. With the noninverted mixture once the fruit has been 
wetted with water no more suspended solids can be made to adhere, while with 
the inverted mixture the oil and solid constituents remain upon the fruit while 
the water drips to the ground. 

“Inverted arsenical mixtures made with the ordinary type of highly refined, 
light to medium summer petroleum oil tend to form relatively large agglom-* 
erates of the solid particles on the fruit surface. These agglomerates, particu¬ 
larly in the case of calcium arsenate, may be so large as to prohibit their 
35984—38-6 
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ingestion by the newly hatched codling moth larva. The size of the agglom¬ 
erates depends to a considerable extent upon the type of oil that is used, as 
well as [upon] the ratio of oil to solid. Pissuring and weathering of arsenical 
deposits is less evident when oil is present than when not present This applies 
especially to inverted mixtures, and seems to be caused by the oil softening 
the apple cutin. Kerosene has apparently no influence upon fissuring of 
deposit . . . 

“Inverted spray mixtures have been made with various grades of summer 
petroleum oil, as well as with herring oil, kerosene, and herring oil-kerosene 
mixtures. When it has been necessary to avoid the use of petroleum oil, a 
mixture consisting of 25 percent herring oil and 75 percent kerosene has pro¬ 
duced satisfactory inversion, an oily deposit, and good codling moth control. 
However, such a mixture has for practical purposes no ovicidal effect Approx¬ 
imately 0.5 percent of oil and 0.25 lb. of univalent soap have been necessary 
for the inversion of 3 lb. of lead arsenate in 100 gal. of water. The amoimt 
of soap required for calcium arsenate has been variable. The most satisfac¬ 
tory soaps for these spray combinations have been the oleates of triethanol¬ 
amine or ammonia. 

“In a district in which from 2 to 4 second-brood applications are the rule, 
satisfactory control of even the heaviest of codling moth infestations has been 
accomplished entirely by early sea .son applications of inverted lead arsenate 
mixtures. Four inverted lead arsenate applications containing 0.5 percent 
summer petroleum oil, applied during May and June, have not caused obviously 
deleterious effects to fruit or foliage of the apple under the arid conditions of 
the Wenatchee Valley. 

“Residue removal is complicated by the presence of petroleum oil in inverted 
mixtures and by the fact that they result in very high arsenical deposits if 
heavily applied. Such mixtures containing petroleum oil should not be used 
later than July 1. If applied in May and June, however, they have not caused 
unusual difficulties in residue removal. The cost of controlling very severe 
codling moth infestations with inverted mixtures should be less than that of 
any other type of spray mixture at present commercially available. They 
have been both more effective and more efficient than noninverted mixtures. 
Commercial tricalcium arsenate has been used in the form of an inverted 
mixture by the addition of a small but variable amount of zinc sulfate, as 
well as univalent soap and summer petroleum oil. This combination appears 
promising as a means of eliminating lead from apple sprays.” 

A three-page list of references to the literature is included, as are four ap¬ 
pendixes which present (1) a table of areas of apple disks for deposit analysis, 

(2) procedure in preparing analytical samples and determination of arsenic, 

(3) the variation in deposit of lead arsenate used alone in water, and (4) 
analyses of materials. 

The relation of codling moth to temperature andl rainfall, R. L. Websteb 
{Wash. State Hort Assoc, Proc,, S2 {19S6), pp. ISS-HU flffs. 5).—This contri¬ 
bution (E. S. K., 74, p. 228) includes charts graphically illustrating the data 
presented. 

Tests on 4baits for oriental fruit moths, 1986, S. W. Fbost (Jour, Econ, 
Ent., SO (1987) f No, 5, pp. 693-695 ).—^The chemotropic responses of the oriental 
fruit moth to 40 chemicals tested as attractants are reported upon in table 
form in this contribution from the Pennsylvania Experiment Station. The 10 
leading materials for the year, in the order of their attractiveness, were oleic 
acid, U. S. P.; terpinyl acetate; safrole; eugenol; oleic acid, linolic free; oleic 
acid, commercial; tartaric acid; linolic acid; sodium oleate; and acetone, 
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U. S. P. During the preceding year acetic add, anethole, anisic aldehyde, and 
linseed oil were among the 10 best materials, but in 1936 all hut acetic acid 
were far down the list of those tested. Certain materials were found to be 
more attractive at one season of the year than another; thus, terpinyl acetate 
exceeded the catch of any other material during May and June, but the catches 
during the remainder of the summer were below the average. The acids and 
sodium oleate were more attractive during August, September, and October, 
although tartaric acid was an exception. Terpinyl acetate, oleic acid, and 
safrole have for years been the leading attra<*tants. Most of the materials were 
inexpensive, costing less*^than 1 ct. a trap. Linolic acid, while very attractive, 
is too expensive for practical use. 

Experiments on breeding corn resistant to the European corn borer, 
M. T. Meyers, L. li. Huber, C. R. Neiswander, P. D. Richey, and G. H. String- 
field (U. S. Dept. Agr., Tech. Bui. 58S (1937)^ pp. SOy fig. 1 ).—Experiments con¬ 
ducted by the U. S. D. A. Bureau of Plant Industry in cooperation with the 
Ohio Experiment Station and State University from 1926 to 1932, inclusive, 
mostly in northern Ohio, with strains of corn suitable for growing under 
conditions of infestation by the European corn borer, in which natural infesta¬ 
tion was relied upon, are reported upon, the details being given in 16 tables 
and 1 graph. 

“Adapted hybrids of inbred lines were used mostly, although adapte<l oi>en- 
pollinated varietes, inbred lines as such, exotic strains, and strains having 
unusual plant characters were also studied. Infestation was very l^ght on 
strains of low vigor. As a consequence it was necessary to rely upon the 
hybrids of inbred lines rather than upon the lines themselves in f’lassifying 
them as to degree of susceptibility. None of the exotic or unusual strains 
showed marked resistance. The percentage of larvae survi^ing from egg-^ to 
maturity was lower as strains were later and likewise lower as planting dates 
were delayed. Egg deposition was less as strains were shorter in growth at 
the time of moth flight. Earlier strains tended to be taller at this stage. The 
expected infestation for each strain was computed from the multiple regression 
of infestation on strain height at the time of oviposition and strain silking 
date. A significant difference in infestation among strains remained after cor¬ 
rection to the expected, and the writers accept only this residuum of difference 
as usable in classifying strains into ‘susceptible’ and ‘resistant’ groups. Sig¬ 
nificant differences in the degree of infestation among the hybrids of inbred 
strains and between certain of these hybrids and locally adapted open-pollinated 
varieties extended from season to season. In these experiments considerably 
less than 100 percent of the stalks were infested in any season. Under such 
conditions it should be possible to produce agronomically satisfactory hybrids 
that will have only about 80 percent as many borers as adapted open-pollinated 
varieties of similar growth rate and seasonal requirements. These hybrids are 
10 to 20 percent more productive than the open-pollinated varieties, and at the 
present low levels of infestation high productivity is the most important item 
in combating the com borer. Apart from the inherently greater productiveness, 
their corn borer resistance will be of economic importance if infestation becomes 
considerably higher and if they maintain their relative resistance under the 
heavier infestation. Neither the time of tassel emergence, relative to the time 
of silking, nor the quantity of tassel tissue showed important relations with 
borer accumulation. The number of leaves in the roll at oviposition showed a 
low net correlation with percentage of infested plants. Whether the effect • 
was through difference in moth attractiveness or in larval survival was not 
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determined. Nothing suggestive of immunity nor of a genetically simple 
resistance was found.” 

A list is given of 23 references to the literature. 

Life history notes on Eriopyga incincta (Morr.) in Kansas, H. H. 
Waujden {Jour, Econ, Ent,, SO (1037), No, 5, pp, 695-699, fig, 1), —summary 
is given of observations of the biology of E, incincta, one of the many species of 
cutworms wliich attack cereal and forage crops in the Middle West but only 
occasionally occur in sufRcicnt abundance to cause noticeable damage. 

Mosquitoes of southeastern Arkansas, W. R. Horsfall {Jour. Eron, Ent., 
SO {19S7), No. 5, pp. 743-748). —A report is made of the collection of 29 species 
of mosquitoes in southeastern Arkansas, 14 of which are of economic impor¬ 
tance. Adults were found to occur every month of the year, but none of 
economic importance was active during January and February. 

The pear midge: Orchard studies and experiments for its control, F. G. 
Mundinger and P. Z. Hartzell {Neto York State Sta. Tech. Bui. 247 {1937), 
pp. 75, figs, 36). —A detailed account is given of field tests conducted during 11 
seasons for the control of the pear midge, together with information on the 
habits and seasonal history of this insect in relation to control measures. 
The critical period was determined by observation of the activities of the 
Insect in relation to bud development and also by a progressive series of 
treatments with spray mixtures. This period is defined as that time when the 
most advanced blossom buds in the warmest portion of the orchard begin to 
show a trace of the pink of the petals between the separating sepals. 

“The most definite and practical control was secured by spraying at the 
critical period with mixtures containing nicotine or with summer oil emulsion 
without nicotine, although a thiocyanate (lethane) used in 1936 appeared to 
be a promising material. Nicotine sulfate at the rate of from 0.75 to 1 pt. 
in 100 gal. of spray mixture was used with one of the following materials: 
Lime-sulfur, bordeaux, soap, or summer oil. Summer oil emulsion without 
nicotine was used at the rate of 1.7 to 2 gal. of actual oil in 100 gal. of spray 
mixture. During some seasons a single application of the more effective 
mixtures gave commercial control, but during seasons when the midge activ¬ 
ity was prolonged and blossom bud development was delayed two applications 
were necessary for the highest efficiency.” 

Directions for treatment are given, and a list of 32 references to the litera¬ 
ture cited is included. 

Aquatic Diptera.—Part III, Chironomidae: Subfamilies Tanypodinae, 
Diamesinao, and Orthocladiinae, O. A. Johannsen ( [Neto Yorfc] Cornell Sta, 
Mem. 205 {1937), pp, 84, pis, 18), —In this further contribution (B. S. R., 74, 
p. 72) keys to the larvae and pupae of subfamilies of the Chironomidae are 
followed by descriptions with keys for the separation of larvae and pupae of 
aquatic species of the subfamilies of Tanypodinae, Diamesinae, and Ortho¬ 
cladiinae. A four-page list of references to the literature is included. 

Relation of time of day, temperature, and evaporation to attractiveness 
of fermenting sugar solution to Mexican fruitfly, M. McPhail {Jour, Econ. 
Ent., SO {19^7), No. 5, pp. 793-799, figs. 2). —A study made of the relation of 
temperature, time of day, and evaporation rate to the attractiveness of fer¬ 
menting sugar solution to the Mexican fruitfly in the field at Cuernavaca, 
Morelos, Mexico, is reported. 

Flight tests on screwworm flies, H. E. Parish {Jour. Econ. Ent., 30 {1937), 
No. 5, pp. 740-743), —In tests conducted at Menard, Tex., adults of the screw- 
worm were found capable of flying 9 miles. Necrotic wounds in yearling steers 
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infested with the larvae were more attractive to liberated screwworms than 
were meat-baited fly traps. 

Relative importance and seasonal activity of Cochliomyia americana 
C. & P. and other wound-infesting blowflies, Valdosta, Ga., 1085-1086, 

E. P. Knipling and B. V. Travis (Jour. Econ. Ent., 30 (1937), No. 5, pp. 727- 
735j fig. 1). —In studies conducted at Valdosta, Ga., the screwworm (C. atnerU 
cana) was found to be the most important species causing wound myiasis of 
animals. Wounds around which the wool had been clipped on the shoulders of 
sheep were the most attractive to the screwworm, and undipped shoulder 
wounds of goats were second in attractiveness. Undipped shoulder wounds of 
sheep were the least attractive, but this type of wound was the most attrac¬ 
tive to the secondary screwworm. 

In the types of wounds studied, the height of attractiveness for the screw¬ 
worm is reached on about the fifth to the seventh day. The screwworm ap¬ 
peared to be as active on days when the maximum air temperature reached 
75® P. as on days when the temperature was 80®, but activity is greatly de¬ 
creased when air temperatures fall below 70®. A minimum temperature of 24* 
apparently did not kill adults in nature. 

The secondary screwworm, Phormia si)p., Lucilia spp., and Sarcophaga spp. 
were the only other flies found to initiate infestations of wounds. Sheep were 
more susceptible to infestations by secondary blowflies than were goats or 
calves. A study of the seasonal activity of the various species of secondary 
blowflies showed that the secondary screwworm caused more infestations dur¬ 
ing the period from August to October, whereas Phormia spp. predominated 
from November to March and Lucilia spp. from April to July. 

Flat-headed apple tree borer In Oklahoma, P. A. Penton and J. M. Max¬ 
well (Jour. Econ. Ent., 30 (7937), No. 5, pp. 748-750, fig. 1). —A brief account 
is given of observations of the llathcaded apple tree borer. This is one of 
the most important shade- and fruit-tree insect pests in Oklahoma, being 
especially injurious to recently transplanted elms and apple and pecan trees. 
In recent years it has caused considerable injury to rose bushes and has killed 
many large-sized elms throughout the State. 

Life-history studies of the squash beetle in Alabama, L. W. Brannon 
(Ann. Ent. Soc. Amer., 30 (1937), No. 1, pp. 4S-51, pi. 1). —This contribution 
considers the distribution, injury, life history and development, longevity, hab¬ 
its, food plants, and hibernation of the squash beetle, particularly as observed 
in Alabama. 

Control of tobacco flea beetle in plant beds, H. H. Jewett (Jour. Eco^u 
Ent., 30 (1937), No. 5, pp. 790-793). —In work with the tobacco flea beetle in 
plant beds at the Kentucky Experiment Station, a board frame with a tight 
covering of tobacco cloth gave a much greater degree of protection than any 
insecticide. The barium fluosilicate mixture appeared to give significantly 
better control than any of the other insecticides tested. 

Boll weevil control, compiled by C. P. Clark (Mississippi 8ta. Bui. S19 
(1937), pp. 32). —^The results of a series of experiments on bollweevil control, 
conducted in Oklahoma in several localities and each year on diflerent fields, 
by the U. S. D. A. Bureau of Entomology and Plant Quarantine and the Okla¬ 
homa Experiment Station cooperating, are reported upon for 1928, 1931, 1982, 
and 1933, the details being given in table form. With each experiment is 
reported the date on which Infestation counts were made, the percentage of 
weevil infestation on that date, the date on which poison applications wehe 
made, and the number of squares and bolls per stalk on or near the dates 
on which the infestation counts were made. No conclusions are drawn. 
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The alfalfa snout beetle, P. N. Annand (Jour. Econ. Ent., SO (1937), No. 5, 
pp. 715--721). —A summary is given of the life history and control of the alfalfa 
snout beetle in New York, bnsed largely on information furnished by the State 
agencies, including [New York] Cornell Exi)eriment Station Bulletin 629 previ¬ 
ously noted (E. S. R., 74, p. 74). 

Improved apparatus for inseminating queen bees by the Watson method, 
W. J. Nolan (Jour. Econ. Ent.y SO (1937), No. 5, pp. 700--705, figs. 2). —^A descrip¬ 
tion and illustrations are given of an improved apparatus developed by the 
U. S. D. A. Bureau of Entomology and Plant Quarantine during the course of 
work with the method devised by Watson (E. S. R., 58, pp. 62, 165). This 
work is said to have demonstrated that the Watson method can be utilized in 
conducting genetical studies on the honeybee, seven successive generations having 
been reared in three seasons from queens inseminated in this way. 

Package bees in Manitoba: Eleven years’ experimental results, 1921- 
1081, E. Braun (Canada Dept. Agr. Pub. 522 (1936), pp. 18, figs. 4). —A report 
is made of bee work at the Dominion Experimental Farm at Brandon, Manitoba. 

Studies in the Tiphiidae (Hymenoptera, Aculeata).—I, A review of the 
genera of Myzininae, K. V. Krombein (Ann. Ent. 8oc. Amer., SO (1937), No. 

I, pp. 26-30). —This contribution presents a review of the genotypes of the 
myzinine genera and a tentative key to the genera of the world. 

Biology of the ichneumonid Spilocryptus extrematis Cresson (Hymenop¬ 
tera), F. li. Marsh (Atm. Ent. 8oc. Amer., SO (1937), No. 1, pp. 40-42 ).— 
8. extrematis was the principal primary parasite reared by the author from 
3,000 cecropian cocoons collected in the Chicago area, 22.8 perr*ent being para¬ 
sitized by it. Notes on emergence, breeding habits, and oviposition, the egg find 
larva, cocoon spinning and pupation, etc., are included. 

New hymenopterous parasites of ants (Chalcidoidca: Eucharidac), G. C. 
and E. W. Wheeler (Arm. Ent. 8oc. Amer., 30 (1937), No. 1, pp. 163-175, 
pis. 2). — Orasema sixaolae, from a nest of Eolenopsis (Diplorhoptrum) tenuis, 
and O. costaricensis, from a nest of Pheidole flavens Roger, both from Costa 
Rica, are described as new. A discussion of host relations and a list of the 
host records of Eucharidae, together with a list of 24 references to the litera¬ 
ture cited, are Included, 

Introduction of Thripoctenns brui Vuillet, parasite of Thrips tahaci 
liind., from Japan to Hawaii, K. Sakimuba (Jour. Econ. Ent., 30 (1937), 
No. 5, pp. 799-802, fig. 1) .—Contributing from the [Hawaiian] Pineapple Pro¬ 
ducers’ Station, the successful introduction of the onion thrips parasite 
T. brui from Japan to Hawaii during the seasons of 1933 and 1934, when 
approximately 44,000 adults arrived in good condition, is reported. “Ship¬ 
ment of parasite pupal forms was not successful, it being necessary to ship 
parasitized host larvae. Specially constructed wardian cages for carrying 
the parasitized host larvae on favored host plants were found quite satis¬ 
factory, and for Interisland shipping a suitable cage was devised which per¬ 
mitted the sending of a host parasite colony established on a favorable host 
plant for the insect host” 

The biology of Ooencyrtus Johnson! (Howard) and the role of the 
egg shell in tTie respiration of certain encyrtid larvae (Hymenoptera)^ 

J. D. Maple (An/n. Ent. 8oc. Amer., 30 (1937), No. 1, pp. 123-154, figs. [>).— 
Observations of the biology of 0. johnsoni, an endophagous parasite of the 
eggs of the harlequin bug, made during the course of an investigation of the 
eggs and first instar larvae of several species of California Encyrtldae by 
the Califofnia Citrus Experiment Station, are reported upon. A list of 25 
references to the literature Is Included. 
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Pseudococcoblus terryl Fullaway: A Hawaiian parasite of gray sugar¬ 
cane mealybug in the United States, E. K. Btivum (Jour, Econ, Ent., SO 
(19S7), No, 5, pp, 75ff-7W).—The sugarcane mealybug parasite P, terryi, found 
by Terry In 1908 parasitizing the gray sugarcane mealybug PseudococcuB 
honinais Kuwana on one of the Hawaiian Islands, was introduced in 1932 to 
combat this species in the United States and colonized in Louisiana, Georgia, 
and Florida the first season. The colonies appear to have become well estab¬ 
lished in all three States, since recoveries have been easily made several times. 
In addition to these liberations, the parasite has also been distributed by the 
movement of seed cane. Although it is very difficult to estimate how effective 
the parasite is in the control of this sugarcane mealybug, it is deemed un¬ 
doubtedly of some value. 

The black wheat-stem sawfly, J. S. Houser (Ohio 8ta, Bimo, Bui, 188 (19S7), 
pp, H5, H6y flg, 1), —^The outstanding revelation of the survey of the black 
wheat-stem sawfly (B. S. U., 76, p. 226) In 1937 was that in addition to the 
19 counties and parts of counties of the State in which it was known to occur 
in 1936 all of 3 and parts of 8 additional counties had become infested. 

ANIMAL PRODUCTION 

Animal nutrition, L. A. Maynard (New York and London: McOraw-Hill Book 
Co.y 1937y pp. XfV+483y figs. 36). —This l)ook deals with the principles of nutri¬ 
tion and their applications in feeding practice and is intended primarily as 
a text for college students. Successive chapters deal with the expanding field 
of nutrition, the animal body and its food, some physicochemical bases of life 
processes, the carbohydrates and their metabolism, the lipids and their me¬ 
tabolism, the proteins and their metabolism, the inorganic elements and their 
metabolism, the vitamins, feeding experiments—the determination of digesti¬ 
bility, nutritional balances, measures of total nutritive energy, the fasting 
catabolism—maintenance, growth, reproduction, lactation, and work production. 

[Abstracts of papers on animal nutrition presented at the 31st annual 
meeting of the American Society of Biological Chemists] (Jour. Biol. Chem.y 
119 (1937) y No, ly pp. (DWXiVy wxwviy xxxviiy xxxviUy xwxiXy xlviy xlviiy lx, Ixiy 
Ixviy Ixvii). —Abstracts of the following papers dealing with subjects of signifi¬ 
cance in animal nutrition are noted: Effect of Deficiencies of Rat and Chick 
Antidermatitis Factors on Puppies on a Synthetic Diet, by P. J. Fonts, S. 
Lepkovsky, O. M. Helmer, and T. II. Jukes; Studies of the Perosls-Preventing 
Properties of Manganese, by W. D. Gallup and L. C. Norris; Basal Metabolism 
of Rats on a Phosphorus-Deficient Diet, by H. Goss and M. Kleiber; Physio- 
Ibgical Effects of Phenol-Contaminated Drinking Waters, by V, G. Heller and 
L. Pursell; Fractionation of the Vitamin G Complex, by S. Lepkovsky and 
T. H. Jukes; and The Blood Precursor of Milk Fat, by L. A. Maynard, A. 
Hudson, G. H. Ellis, and C. M. McCay. 

[Investigations with livestock in Montana J {Mnntana 8ta. Rpt. 1936, pp. 
18-2ly 50-52), —Beef cattle studies at the Northern Montana Substation gave 
Information on the economy of limited feeding of breeding cattle and the 
comparative birth weight, rate of gain, and market value of the progeny of 
large-tsrpe v. small-type bulls. Cooperative studies at the U. S. Range Live¬ 
stock Experiment Station gave results on the value of Russiaii-thlstle as a 
winter feed, the value of cottonseed cake as a winter supplement for breeding 
cows, and winter feeding costs for the breeding herd. The results of grazing 
sheep on range throughout the year are noted. 
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[IiiTestock invemtigatlona in Nevada] {Nevada Sta. Rpt, 1036^ pp* J88).— 
Progress is reported on studies dealing with milk v. tankage as supplements 
to barley and alfalfa meal for growing pigs, the protein and mineral require¬ 
ments of turkeys, and the economic efficiency of alfalfa hay as a sole ration 
for dairy cattle and its relation to sterility, all by F. B. Headley. 

Intensive pasture management, C. B. Bender (New Jersey Stas, Bui, 633 
(1937)j pp, 12, figs, 4). —pasture lay-out plan suitable for an intensive system 
of management is presented, along with a i)rogram of fertilization, cultural 
practices, procedure for renovating old pastures or establishing new ones, and 
desirable grazing practices. 

Experimental results have indicated that intensively managed pastures have 
yielded a greater net return in terms of feed replacement value than could 
be obtained from any cereal or hay crop. While the yield of either fertilized 
or unfertilized pastures was largely determined by the amount of rainfall, 
it was found that the percentage return in favor of fertilization was many 
times greater during a dry year than during a normal season. The ratio 
in favor of heavy nitrogen with minerals as compared with mineral treatment 
without nitrogen was 2:1 in a normal season and 5:1 in a dry season. 

The mineral needs of farm animals (Ohio Sta. Spec. Circ. 49 {1937), 
pp, 7), —This circular briefly discusses the mineral requirements, the effective¬ 
ness of various types of rations in meeting these demands, and simple mineral 
mixtures that will adequately siii)ply the needs of dairy cattle, beef cattle, 
sheep, swine, and chickens. 

Comparison of the distribution of magnesium in blood cells and plasma 
of animals, D. F. Eveleth {Jour, Biol, Chem., 119 (1937), No. i, pp. 289- 
292). —This contribution from the Iowa Veterinary Research Institute presents 
data on the distribution of magnesium in the blood cells and plasma of 
normal mice, rats, guinea pigs, rabbits, chickens, horses, swine, goats, sheep, 
and dairy cattle. For the various sx)ecies studied, only cattle showed higher 
plasma magnesium than cell magnesium. These data and those from other 
sources indicate that low cell magnesium is confined to ruminants. There 
does not appear to be any regularity in the relation of cell to plasma magnesium. 

Cobalt as an essential element in animal nutrition, W. M. Neal and 
C. F. Ahmann {Science, 86 {1937), No. 2227, pp. 225, 226, fig, 1). —This note 
from the Florida Experiment Station de.scribes a type of malnutrition occurring 
in calves confined to a diet of locally grown Natal grass hay, shelled corn, 
and dried skim milk. It was corrected by the addition of a cobalt supplement 
but apparently aggravated by the use of ferric ammonium citrate or copper 
sulfate in the diet. No calves on the basal diet were raised to a weight of 
over 450 lb., and all calves exhibited characteristic deficiency symptoms, 
while those receiving the cobalt supplement grew more rapidly and appeared 
normal on post-mortem examination. 

Trace elements in relation to bush sickness, B. M. Wall {New Zeal. Jour. 
Sci. and Technol., 18 {1937), No. 8, pp. 642-650, figs. 5). —A scries of investiga¬ 
tions on the effect of administering iron compounds and some trace elements 
to bush-sick sheep gave evidence that traces of catalytic elements other than 
copper and cobalt, and possibly including nickel, manganese, and zinc, may 
be necessary to effect the complete utilization of the iron in soils and pastures. 
It is suggested that when no available iron is added to the diet a larger 
amount of cobalt may be required to make the iron present in the soils and 
pastures available for animal nutrition. 

Impr<w^d nomographic charts for determining the relative value of 
feeds, O. W. Salisbury, J. I. Mjlleb, and A. Z. Hodson {Jour. Dairy Sci., 20 
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(19S1), No. 9, pp. 567-576, figs. 4) .—Based upon the Petersen method (B. S. R., 
08, p. 806), the authors have presented a series of nomographic charts by 
which it is possible to readily compare the value of feeds by three different 
methods, namely, (1) according to the Petersen method, allowing a premium 
for protein-rich feeds, (2) solely on the basis of their relative total digestible 
nutrient content or net energy value, and (3) on the basis of their relative 
cost per 100 lb. of total digestible nutrients or per 100 therms of net energy. 

Vitamin content of commercial feeds should be measured, C. O. WnuTS 
{Farm Rea. [New York State Sta.^, 4 {19S7), No. i, p. 8). —^The author points 
out the need for simple methods of examining feeds that will indicate the kind 
and amounts of vitamins present in order that satisfactory regulatory rneas* 
ures governing this phase of commercial feed production may be made 
effective. 

Assay procedure for vitamin K (antihemorrhagic vitamin), H. J. Alm- 
QUiST and E. L. R. Stokstad (Jour. Nutr., H (1987), No. S, pp. 285-240). —^This 
report from the California Experiment Station describes a rapid technic for 
the assay of vitamin K supplements for chicks based on the time required for 
blood samples to clot after chicks have been depleted and then subjected to 
the test diet for an adequate period. Most satisfactory results have been 
obtained from a 2-week test period, starting chicks on the experimental diets 
immediately after hatching. It is shown that this procedure is capable of 
detecting slight deficiencies as well as complete deficiencies of vitamin K. 
The determination of hemoglobin levels is unnecessary in such assay since 
vitamin K deficiency is not considered a primary cause of anemia in chicks. 
Tests with 1, 2, and 5 percent of soybean oil as supplements to a deficiency diet 
demonstrated that vitamin K is present in this product, 2 percent providing an 
adequate level. 

The composition of corn fodder grown In drouth years, L. D. Haigh and 
A. G. Hogan (Missouri Sta. Bui. 390 (1037), pp. 6). —^This bulletin presents data 
on the chemical composition of normal and drought-stricken corn stover from 
upland and river-bottom fields, of drought-stricken fodder from experimental 
plats subjected to various fertilizer treatments and cut at different stages, and 
of .silages prepared from normal corn, drought-stricken corn, Atlas sorghum, 
and a timothy-wheat mixture. A i)rincipal difference observed was the higher 
protein content of the stover and silage from the drought-stricken corn than 
from corn grown in normal years. 

Stack silage, R. E. Hodgson and J. O. Knott (Washington Sta. Bui. 848 
(1987), pp. 84, figs. 18). —The Western Washington Experiment Station and the 
U. S. D. A. Bureau of Dairy Industry cooperated in these studies. In each 
of three trials similar material was ensiled by the stack method and in an up¬ 
right silo. Peas and oats (chopped) were ensiled in 1934, early spring pasture 
growth (chopped) in 1935, while in 1936 early pasture growth was ensiled but 
was stacked without chopping. The stacks were prepared by filling a shallow pit 
and extending the stack to considerable height above the ground and covering 
with dirt. 

In each trial the stack method resulted in a palatable silage of good qual¬ 
ity and high nutritive value. Losses in dry matter through spoilage aver¬ 
aged about 7 percent in the silo and 10 percent in the stack, while losses from 
other causes were equal by either method. There was little difference in the 
average digestibility of the various constituents of the sUage by these two 
methods. For every 100 lb. of dry matter ensiled there was recovered in the 
form of good silage 4.8 and 4.3 lb. of digestible crude protein and 42.1 and 
40 lb. of total digestible nutrients from the silo and stack, respectively. 
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Mazimum silage temperatures in the two lots did not vary greatly. The 
temperature increased more slowly in the stack than in the silo, but was. 
maintained at a higher level over a longer period. The stack method was 
fully as eflftcient as the silo in producing a feed with high carotene content 
There was little difference in the quality of the silage produced from the uncut 
material in the stack and similar chopped material in the silo. Stacking the 
material in a very wet condition resulted in a noticeable production of butyric 
acid, although this condition apparently did not affect the palatability of the 
silage. 

Precautions to be observed in preparing the stack to prevent excessive spoil¬ 
age are discussed. 

Commercial feeding stuffs, 1986—37, B. R. Tobey {Maine Sta, Off. Imp. 
164 (1937), pp. 56). —^This is the usual report of the analyses for protein, fat, 
and fiber of 999 samples of feeding stuffs collected for official inspection during 
the year ended June 30, 1937 (E. S. R., 76,. p. 518). 

A contribution to the study of African native cattle, H. H. Cubson and R. W. 
Thornton (Ondersiepoori Jour. Vet. Sci. and Anim, Indus., 7 {1936), No. 2, pp. 
613-739, figs. 90). —^This profusely Illustrated article describes in considerable 
detail various Indigenous breeds of African cattle. Suggestions are offered 
concerning the desirability of improving native stock through selection and the 
ill effects of indiscriminate cross-breeding. 

Zebu (Rrahman) cross cattle and their possibilities in North Aus¬ 
tralia: Co-operative investigations in Queensland.—Progress report No. 2, 
R. B. Kelley {Sydney: Austral. Council Sci. and Indus. Res., 1936, pp. [S]-f55, 
pis. 9, fig. 1). —This second report (E. S. R., 68, p. 656) deals with the adapta¬ 
tion of Imported zebu cattle and their progeny to Australian environment, the 
general appearance and characteristics of the cross-breds Including 14 -, V 2 ", and 
%-bred zebus, and a comparison of the size and weight of the cross-brods with 
British breeds. The proposed future breeding program is discussed. 

Feeding cattle at the Washington Experiment Station, R. McCaix and 
H. Hackedobn’ {Washington Sta, Bui. 352 {1937), pp. 22). —Portions of this 
report are based on experimental data previously published (E. S. R., 72, p. 89). 

The results of recent experiments gave evidence that first-year sweetclover 
or a combination of equal parts of first-year sweetclover and wheat hay were 
equal to alfalfa when fed with grain to fattening steers. A combination of 
equal parts of second-year sweetclover and wheat hay with grain resulted in 
9 percent lower gains than were obtained on the alfalfa ration. 

In one trial comparing the fattening qualities of steers and heifers, the steers 
gained 0.25 lb. more per head daily, sold for 49 ct. per hundredweight higher, 
and yielded carcasses of better grade than a similar group of heifers. 

The costs of marketing by rail and by truck proved to be approximately the 
same, the lower rate by rail being offset by 1.65 percent less shrinkage in live 
weight In cattle transported by truck. The average loss in weight of cattle from 
feed lot to market averaged 1.6, 2.77, and 1.34 percent for 2-year-olds, yearlings, 
and calves, respectively. 

Cacao shell as a foodstuff for cattle, J. Golding and H. Burr {Agr. Prog. 
[Agr. Ed. A8$oc., Ot. Brit.], I 4 {1937), No. 1, pp. 44-52, figs. 2).— Feeding experi¬ 
ments with a limited number of animals gave evidence that the feeding of 
2 lb. daily of cacao shells to milking cows significantly increased both the 
yield and butterfat content of the milk. 

Iron and copper in a normal calf ration, C. E. Knoop, W. E. Krauss, T. S. 
Sutton, and R. Q. Washburn {Ohio Sta. Bimo. Bui. 188 {1937), pp. 129-135 ).— 
In this experiment three groups of Holstein male calves were on trial to 
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8% mo. of age. All groups received whole milk, grain, and alfalfa hay to 
6 mo. of age, and mixed hay and grain from 6 mo. to the end of the test. 
Lots 2 and 3 received supplements of iron chloride and copper sulfate so that 
the rations for lots 1, 2, and 3 contained 0.0176, 0.0279, and 0.0389 percent of 
iron, 0.0013, 0.0035, and 0.0022 percent of copper, and had an iron-copper 
ratio of 13:1, 8:1, and 17:1, respectively. 

Data are presented on the rate of growth; the erythrocyte and hemoglobin 
content of the blood; the blood serum calcium and phosphorus content; the 
weights of testes, spleens, livers, and hearts; the iron and copi>er content of 
the livers and testes; and the physical and chemical properties of certain 
bones. Differences due to the iron and copper supplements in the ration were 
not pronounced, although there was some indication that copper feeding was 
beneficial. The storage of iron and copper in the livers was markedly in¬ 
creased by the supiJlemented diets. Apparently the levels of iron and coijper 
supi)lied in the basal ration were adequate for normal growth of calves to 
8V1» mo. of age. 

What causes **black cutter’* beef? H. R. Guilbert {Jour. Heredity^ 28 
(1937), No. 6 , pp. 213-215). — Since dark or black cutting beef has not been 
produced by experimental treatment and was evident in the early breeds, the 
condition is considered hereditary. 

Recent changes in sheep breeding in the arable areas, I, 11, R. P. Askew 
(Jour. Min. Agr. [Qt. Brit.^, 44 (1937), Noa. 5, pp. 450-457; 6, pp. 562-571).— 
This article discusses trends in the sheep population in England and Wales 
in recent years. Particular emphasis is placed on the shift of population from 
the arable to the grassland counties, the decline in the long-wool breeds in favor 
of the down breeds, the changes in number and distribution of the down 
breeds, and the increase in crossbreeding. The need for standardization in 
sheep production is emphasized. 

Fitting sheep into plains farming practices, 6. E. Morton, E. J. Maynard, 
and .T. F. Brandon (Colorado Sta. Bui. 456 (1937), pp. 78,'figs. 17). — ^This bul¬ 
letin reports the results of 11 years’ experimentation conducted jointly by the 
station and the U. S. D. A. Dry Land Field Station, Akron. Three areas of 
10 acres each, but differently managed, were grazed with ewes and their lambs 
over each of the 11 years. One area was permanently maintained in native 
short-grass sod; a second area was divided into five equal plats, one of which 
was left permanently in native sod and the other four used in a rotation 
of winter rye, winter wheat, corn, and barley; and the third area, similarly 
divided, was used in a rotation of fallow, winter wheat, corn, and barley. 

The native sod area provided pasturage for an average of 131 days an¬ 
nually, and the average gain in live weight for 10 ewes and their lambs on 
the 10-acre area was 493.2 lb. The rye-wheat-corn-barley rotation with native 
sod supplied an average of 157 days’ grazing for from 0 to 10 ewes and their 
lambs, with an average annual gain of 444.3 lb. The fallow-wheat-corn-barley 
rotation with native sod gave an average of 136 days* grazing for from 6 to 
10 ewes and their lambs, with an average annual gain of 379.2 lb. Pasturing 
sheep on the rye in the first rotation instead of plowing it under for green 
manure saved one or two weed-eliminating cultivations and two plowings 
every 4 yr. In addition, each crop in the rotation yielded higher on the graz^ 
areas than with corresponding ungrazed areas. Pasturing sheep on the weeds 
on fallow land saved two weed-eliminating cultivations but resulted in a 
30-percent lower average yield of wheat than on similar ungrazed areas, while 
other crops in the rotation were only slightly affected. The pastured fallow 
land averaged 15.5 i)ercent more wheat than the pastured rye land. 



380 


EXPERIMENT STATION RECORD 


[Vol. 78 


These results indicate the practicability of sheep on dry-land farms. A 
rotation of winter rye, corn, barley, fallow, and winter wheat in connection with 
native sod pasture proved to be a desirable scheme of management that would 
provide approximately 196 days of annual grazing for sheep. 

Effect of protein deficiency in the ration on the amount of feed con¬ 
sumed by lambs, J. I, Milleb {Jour. Agr. Res. [U. /Sf.], 55 {1937), No. 6, pp. 
467-4^4^ flO^ ^)*—In studies at the [New York] Cornell Experiment Station a 
synthetic diet of purified ingredients containing 20 percent of casein has given 
consistently good results with sheep. When a very low nitrogen diet in which 
the casein was replaced by starch was fed to three lambs, feed consumption was 
normal for a few days, indicating that such a ration was palatable. However, 
the lambs soon began to refuse feed and gave definite evidence of severe diges¬ 
tive disturbances. They did not regain appetite and consistently lost in weight 
so long as this ration was fed. When a purified diet containing considerable 
protein or a diet of natural feeds replaced the low nitrogen diet lambs showed 
complete recovery within a few days. Apparently the digestive disorders 
brought on by the feeding of the low protein ration caused the lambs to desire 
less feed. 

Lamb feeding experiments, H. Hackedobn, H. P. Singleton, and J. Sotola 
{Washington Sta. BuL 351 {1937), pp. 34, figs, 4)^ —This bulletin presents the 
results of 14 years* study on the value of various feeds, feed combinations, and 
methods for feeding range lambs which were not fat enough to market as fat 
lambs during the regular (August and S(?ptember) shipping season, or the 
so-called “cut-back** lambs. 

Three trials with different cuttings of alfalfa and sweetclover hay indicated 
a slight advantage in favor of first-cutting alfalfa over third cutting, which in 
turn was slightly superior to second cutting, while sweetclover produced equal 
gains to those on first-cutting alfalfa, but a much higher percentage of sweet¬ 
clover was refused and wasted. Trials with varying levels of grain feeding 
indicated that 1 lb.-or more of grain per head daily was required for satisfac¬ 
tory gains. Trials with long, chopped, and ground hays showed a distinct 
advantage for the ground hay in terms of feed replacement value. Well- 
matured Irrigated corn proved equal to No. 2 Eastern corn. Shelled corn, whole 
barley, whole wheat, and whole oats ranked in this order as to their effective¬ 
ness in promoting gains. Grinding or steam-rolling barley, wheat, and oats did 
not prove profitable. As a supplement to alfalfa, corn alone was from 20 to 25 
percent more valuable than a mixture of corn and wheat 1:2. Feeding whole 
I)otatoes at tlie rate of from 1 to 1.5 lb. i^er head daily proved profitable. 
Chopping potatoes did not improve their value. Corn silage proved a very 
satisfactory feed, but the low prices of hay and such succulent feeds as cull 
potatoes, apples, squash, carrots, and rutabagas, all of which proved satisfactory, 
have retarded the extensive use of silage. Beet molasses was satisfactorily fed 
at the rate of from 0.5 to 1 lb. per head daily and had a relatively high feed 
replacement value. Delaying grain feeding for 30 days was less satisfactory 
than feeding 1 lb. of grain per head daily over the entire fattening iieriod. 

Total ash of sheep’s bones as an index to calcification, S. W. Josland 
{Rew Zeal. J^ur. Sci. and Technol., 18 {1937), No. 8, pp. 665-668). —Information 
is presented on the total ash content of a number of different bones from the 
[^eletons of sheep representing a range of ages and conditions. Considerable 
variation was noted in the total ash content of the various bones, but the head 
of the femur and the proximal epiphysis of the humerus apparently gave a reli¬ 
able index of the degree of calcification. The results indicated that bone 
caibifleation is relatively complete in the lamb at 4 mo. of age. 
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Studies in mineral metabolism.—^XXXV, The role of iodine in the nutri* 
tion of sheep, A. I. Malan, P. J. du Tott, and J. W. Gboenewald (Onderste- 
poort Jour, Vet, Sci, and Anim, Indus,, 7 (1936), No, 2, pp. 523-632, fig, 1 ),— 
Continuing this series (E. S. R., 77, p. 677), further studies were conducted 
on the effect of adding potassium iodide to the diet of breeding ewes. Four 
groups of 10 ewes each were fed rations over a 12-mo. period, consisting of (1) 
hay and corn plus 0.05 g daily of potassium iodide, (2) the same as group 1 
plus 200 g of green feed daily, (3) the same as group 2 plus 50 g of blood 
meal, and (4) the same as group 3 but omitting the iiotassium iodide. 

No ill effects of the iodine supidement were observed on body weight or 
feed consumption. However, reproduction was abnormal in all groups receiv¬ 
ing potassium iodide, tlie effect being most serious in group 1. The condition 
was partially alleviated by the addition of carotene in the green feed and still 
further by improving both the carotene and protein content of the ration. It 
is concluded that, under practical conditions when green feed is frequently 
inadequate and protein is of poor quality, the addition of potassium iodide 
to salt licks is a distinctly dangerous practice. 

The body proportions of different breeds of bacon pigs, J. Hammond 
and G. N. Mubbay (Jour, Agr. Sci, [England], 27 (1937), No. 3, pp. SO^-iSl, 
pis, 2, figs, 7). —The material used in this study consisted of cured and smoked 
sides of bacon exhibited at the London Dairy Show from 1922 to 1931. Eight 
breeds and three cross-bred lots w^ere represented. All pigs were weighed, 
slaughtered, and cured at one plant and under uniform conditions. Data on 
the breed, sex, age, live weight, carcass weight, and bacon weight, and four 
carcass measurements, namely, length of side, belly thickness, thickness of 
back fat, and flank thickness were available. 

Statistical analyses of these data indicated that actual live weight affects 
the carcass percentage more than does breed or type. For 200-lb. bacon pigs 
a carcass percentage of about 79 is considered optimum, below which there 
is too large a proportion of bone and above which there is too great a pro- 
IK)rtion of fat. Comparing increase in weight of the side with other characters, 
proportional increase in length of side was much less than increase of weight, 
both belly thickness and thickness of shoulder fat increasing proportionally 
faster than length but slower than weight, and only tliickness of fat over 
the loin increased proportionally faster than weight. The subcutaneous fat 
layer matured first over the shoulder, over tlie rump next, and over the loin 
last, and the ratio between the thickness of fat at the shoulder and at the loin 
decreased as weight of side increased. Breed differences and the effects of 
cross-breeding are discussed. For each unit of increase in side length the pork 
type increased much more in side weight than the bacon type. At equal side 
length sows had a thicker belly and thinner back fat than castrated males. 
Castration in either sex increased thickness of back fat, while in sows it 
also decreased belly tliickness. 

A study of the fasting metabolism of Tarious breeds of hog.—III, Metab¬ 
olism and surface area measurements, T. Deiqhton (Jour, Agr, Sci, [Eng¬ 
land], 27 (1937), No. S, pp. S17-3S1, figs, 4).—Continuing this series of investiga¬ 
tions (E. S. R., 74, p. 87), the relationship between the metabolism of pigs 
as determined in previous trials and body surface area was studied. Surface 
area was determined either by a photographic method previously described 
(H. S. R., 69, p. 666) or by use of a formula based on the weight and length 
of the individuals. The results indicated that the metabolism of pigs in a state 
of Inanition is more a function of a power of the weight than of the true 
surface area as determined by the photographic method. Studies of variation 
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in metabolic rate of hogs born in summer and autumn showed two maxima 
of metabolism, one almost immediately after birth and another during the 
following summer. A comparison of actual and theoretically computed growth 
curves for 11 pigs showed that while on the average there was a very close 
agreement, individual growth curves showed rather wide variation, leading to 
the suggestion that net energy is a statistical rather than a physiological 
constant. 

A study of certain breeding practices In pig production, A. M. Shaw 
and J. W. G. MacEwan (Sci. Agr,, 16 (1986), No. 6, pp. 322-330, 336; Fr. abn., 
p. 336 ).—^This is a report of a 5-yr. swine-breeding program at the University 
of Saskatchewan in which four purebred sows of each of the following breeds, 
Tamworth, Yorkshire, Poland China, Berkshire, and Duroc-Jersey, were mated 
during successive breeding seasons to a Tamworth boar, a Yorkshire boar, a 
Poland China boar, a Berkshire boar, and a Duroc-Jersey boar. In this manner 
all possible crosses were made, furnishing five groups of purebred and 20< 
groups of cross-bred pigs. Data are presented on number of pigs weaned, 
weaning weights, rapidity and economy of gain, and the suitability of the 
finished pigs as indicated by market grades. 

As a whole the cross-bred pigs averaged 3.7 lb. heavier at weaning, gained 
0.09 lb. more per day, and required 11 lb. less grain equivalent (grain and 
buttermilk) per 100 lb. of gain than the purebreds. No definite conclusions were 
reached as to the most eflacient breed or cross from this study. On the basis 
of market grade the Tamworth and Yorkshire purebreds and cross-breds were 
markedly superior for the production of suitable bacon carcasses, while of the 
other three breeds the Duroc-Jersey appeared to cross to best advantage with 
Tamworths and Yorkshires in the production of suitable bacon pigs. 

Value of forage in swine feeding, T. B. Keith and M. A. McCabty (Penrtr 
sylvania Sta. Bui. 340 (1937), pp. 11, figs. 2 ).—These investigations were de¬ 
signed to give information on the effect of different levels of grain feeding on 
the growth of pigs while grazing on abundant fortige and to determine the rela¬ 
tive value of Dwarf Essex rape. White Blossom sweetclover, and alfalfa as 
forage crops for swine. In a trial with each of the three forages, four lots of 
10 pigs each received a full feed of grain in dry lot and a full, three-fourths, 
and one-half feed of grain on forage, respectively. The trials on rape and 
alfalfa each extended over an 84-day period and the trial on sweetclover over a 
49-day period. 

Pigs full-fed grain on rape, sweetclover, and alfalfa made 30, 24, and 31 
I)ercent greater gains and made 1 lb. of gain on 23, 18, and 24 percent less 
grain, respectively, than pigs full-fed grain without forage. Pigs fed three- 
fourths of the daily grain allowance on rape, sweetclover, and alfalfa made 1 
lb. of gain on 20, 25.2, and 31 percent loss grain, respectively, than the dry-lot 
groups while making approximately the same daily gains. Pigs fed one-half 
of the daily grain allowance on rape, sweetclover, and alfalfa made 1 lb. of 
gain on 36.2, 35.9, and 38 percent less grain, respectively, than the dry-lot-fed 
groups, although making somewhat slower daily gains. A comparison of the 
grain requirement for each pound of gain indicated very little difference in the 
value of th^ three forages at any given level of grain feeding. The gilts fed 
the one-half or the three-fourths grain allowance on forage were considered 
ideal for breeding from the standpoint of growth and thrift. 

Barley as a feed for hogs, E. H. Hughes (California Sta. Giro. 343 (1937), 
pp, 8 ).—Data compiled from various sources are presented to indicate the value 
for hogs of barley alone and in combination with various protein concen¬ 
trate, with and without green forage. Barley as the sole ration exhibits a 
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number of nutritive deficiencies, including vitamin D and calcium, vitamin A, 
vitamin G, and certain essential proteins. Green forage has a definite supple¬ 
mental value when fed with barley, and a combination of barley and protein 
c^mcentrates fed in dry lot produced more rapid gains than barley and green 
jiasture, indicating that barley proteins plus those secured from pasture are 
not entirely adequate for rapid gains. 

Sweet potatoes for pigs, F. R. Edwards {Amer, Fert., 87 (1037), Ao. pp. 
24 f 26), —^Tests at the the Georgia Experiment Station have indicated that 
sweetpotatoes alone are unsatisfactory for fattening hogs, but that they can be 
fed to excellent advantage when supplemented by tankage or other suitable 
sources of protein, minerals, and limited amounts of corn. It is recommended 
that the protein and mineral supplements be self-fed and that the corn be hand- 
fed, preferably late in the day. Pigs made better gains when allowed to graze 
or root up the sweetpotatoes in the field rather than when they were hand-fed 
in a pen or lot. They had a tendency to overcome the softening effect of 
peanuts on the pork. 

Biological value of casein as a supplement to the proteins of barley in 
rations for pigs, B. H. Hughes {Jour. Agr. Res. [U. S.], 55 {1037), No. 6 , 
pp. 461-465). —Experiments at the California Experiment Station compared 
rations containing bjirley as the only source of protein, barley plus 10 percent 
of dried brewers’ grains, barley plus 1.5 percent of commercial casein, and 
barley plus 1.6 percent of lactoflavine-free casein, respectively, for young grow¬ 
ing pigs. 

When the proteins of barley were the only source of protein, pigs grew very 
slowly and required a large quantity of feed per unit of gain. The addition 
of brewers’ grains resulted in an increased rate of gain and a lower feed 
requirement, and the addition of commercial casein caused a marked increase 
in rate of gain and a largo reduction in the amount of feed required per unit 
increase in body weight. IMgs receiving the casein washed free of lactollavine 
gained only one-half as rapidly as those on normal casein, suggesting that 
the b(»neflclal effects of casein may be primarily due to its lactollavine content 

The composition and digestibility, when fed to pigs, of three grades of 
meat meal of widely differing fat content, H. E. Woodman and R. E. Evans 
{Jour, Agr. 8ci. [England], 27 {1937), No. 3, pp. 465-473). —The report from the 
School of Agriculture, Cambridge University, describes digestion trials with 
pigs on three lots of meat meal prepared from a common source of raw mate¬ 
rial but so processed that the lots contained 18.8, 11.1, and 3.2 i)ercent of fat, 
respectively. The digestion coefficients of organic matter were 88.3, 93.1, and 
83.9, of crude protein 90.9, 93.9, and 87.9, and of ether extract 95.4, 89, and 82.3 
percent for the high, medium, and low fat meals, respectively. It is suggested 
that the solvent used in extracting the low fat meal resulted In a distinct 
lowering of the digestibility of the meal. This product was most comparable 
to whitefish meal in both digestible and mineral composition, although contain¬ 
ing a higher proportion of nonprotein nitrogenous material. 

A method of curing pork when the weather is too warm for natural 
chilling, W. E. Sewell {Alahama 8ta. Leaflet 17 (1937), pp. S ).—^The method 
presented briefly consists of boning the warm carcasses of hogs weighing not 
more than 230 lb., cutting the halved carcass into rough squares consisting 
of hams, bacon, shoulder, and jowl, thoroughly salting the meat and packing 
it in a barrel with an equal weight of ice, draining and dry salting at the end 
of 24 hr., and repeating this procedure at the end of the third day of dr:^^ 
salt cure, and finally removing the meat from the salt pack at the end of 7 
days’ dry cure, washing off the surplus salt, and hanging for smoking. 
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This method was tested in every month of the year, and all of the cures 
were successful except that the fat In some of the pieces cured in July and 
August became rancid. 

Studies on nutritive efficiency of commercial dog foods, A. Arnold and 
O. A. Elvehjem {[Chicago: Wilson d Co., iP37], pp. [i]+i5, figs. 4).—In a 
study carried on at the University of Wisconsin, comparison was made of the 
nutritive value of 18 samples of commercially canned dog foods in feeding 
trials with both rats and chicks. These were found to vary widely in growth- 
promoting value, seven proving to be of excellent quality while the remaining 
11 ranged from borderline to poor. The energy, protein, carbohydrate, and 
fat requirements of dogs are discussed, and tentative feeding standards are 
offered. The minimum mineral requirements for dogs are also indicated. No 
evidence of mineral deficiency was observed in the animals fed any of the 
dog foods used in these exi)eriments. The minimum vitamin requirements 
per pound of canned dog food (fresh basis) were calculated to be 635 U. S. P. 
units of vitamin A, 20 international units of vitamin Bi, and from 10 to 13 
U. S. P. units of vitamin D. Other vitamins were apparently supplied in 
adequate amounts in all foods tested. 

[Poultry studies, I, II], H. B. Hinds {Arizona 8ta. Bui. 159 (1937), pp. 
169-182, figs. 2). —^Two series of studies are reported. 

I. The comparative nutritive value of certain locally produced poultry ra¬ 
tions (pp. 171-176).—Three tests (11 mo. each) were conducted to compare the 
value of yellow corn meal, red milo, and barley when each was used as a prin¬ 
cipal cereal ingredient in both the mash and scratch rations of laying White 
I^eghorn pullets. Four pens of pullets used in each trial were fed the well- 
balanced check ration, the corn, the red milo, and the barley ration, respectively. 

There was little difference in total feed consumed by any lot, and preference 
was always shown for the grain portion of the ration, indicating that palata- 
bility of the different grains was not a factor. Egg production was highest on 
the check ration, followed in order by the red milo, barley, and corn groups. 
Average egg weight was highest on the red milo ration and lowest on the corn 
meal ration, with the other groups about equal. Based on prevailing feed 
prices, the feed cost per dozen eggs was lowest on the red milo ration, followed 
by the check lot, barley-, and corn-fed groups. Mortality was relatively 
high in all groups, but it was lowest on the red milo, followed by the barley, 
corn, and check groups in this order. It is concluded that the locally grown 
red milo and barley can be successfully used in poultry rations with proper 
vitamin supplements. 

II. Confinement rearing (pp. 177-182).—Tests were conducted in three con¬ 
secutive years comparing confinement on concrete floor, confinement on wire 
floor, and access to barley range for rearing chicks to 18 weeks of age. 

There was little difference in the rate of growth, with a slight advantage 
favoring the outside run. The group on wire floors made the slowest growth 
and had rough and ragged plumage. The mortality was relatively high in all 
groups, but was lowest on the concrete floor group, followed by the outside run 
and wire floor groups. 

The methdd of starting chicks in batteries and later transferring them to 
colony brooders was tested. Chicks started in colony brooders made the best 
gains, followed in order by chicks held in batteries for 2, 4, and 6 weeks. Diffi¬ 
culty was experienced in getting battery-confined groups to using the colony 
brooder. Total mortality was quite severe (from 22.7 to 30 percent) in all of 
these lots. 



1938] 


ANIMAL PRODUCTION 


385 


A practical poultry breeding Index, W. O. Thompson and P. P. jBmuBY 
{VevD Jersey Stas, Hints to Poultrymen, 2i (1937), No. 5, pp- 4). —The breeding 
index, which is proposed as a means of evaluating the efficiency of a poultry 
breeding program for a single season, is based \ipon the hatchability of total 
eggs set, brooding and rearing viability, viability of adult stock in laying houses, 
intensity of lay, persistency of lay, and weight of five consecutive eggs when 
the hens are 10 mo. old, allowing maximum scores of 20, 15, 15, 25, 10, and 
15, respectively, for the above items. Each item is discussed with reference to 
scoring a flock’s performance. 

Breeding chickens for rapid gains, B. E. Schnetzleb (U. 8. Egg and 
Poultry Mag., 43 (1937), No. 8, pp. 474, 475, 512-514, figs. 4).—This study at the 
Indiana Experiment Station gave evidence that by selecting the heaviest and 
lightest individuals from a Barred Plymouth Rock flock at 8 weeks of age, for 
use as foundation breeding stock, it was possible to develop strains differing 
markedly in growth rates. Over two generations the fast-growing stock con¬ 
sistently averaged heavier at maturity and also laid heavier eggs. There 
was little difference in annual egg production in the two groups, indicating 
that this character is independent of body weight. 

Growth of cross-bred cockerels, C. S. Platt (New England Poultryman and 
Nfyrtheast. Breeder, 24 (1037), No. 3, p. S3). —Weekly weights up to 12 weeks 
of age and the feed required to produce 1 lb. of gain at various ages for cross¬ 
bred cockerels (Rhode Island Red male X Barred Rock female) are presented. 

Poultry brooding systems, E. W. Callenbach, J. E. Nicholas, and P. H. 
Margolp (Pennsylvania Sta. Bui. 340 (1937), pp. 40, figs. 3). —Seven methods 
of brooding, namely, hot water, electric and hot water, electric, coal, oil, gas, 
and battery, were compared in this investigation involving large numbers of 
Single Comb While Leghorn and Barred Plymouth Rock chicks. A total of 
1,545 pullets was roared to 10 weeks of age, and 1,185 were continued on exi)eri- 
ment until 74 weeks of age. The biological response of the pullets to the differ¬ 
ent methods of brooding was measured in terms of body weight, plumage 
growth and condition, sexual development, mortality, egg production, and egg 
weight. 

Within the range encountered, brooder pen temperature and relative humidity 
did not affect growth, age of sexual maturity, or plumage growth and condition 
ill chicks. The periodic and total flock mortality of both varieties of chicks were 
relatively low. The electric brooders employing exposed “black heat’’ resistance 
( Oils definitely retarded sexual development of both breeds as measured by age 
at first egg. These later-maturing pullets were heavier at sexual maturity and 
laid heavier eggs at that time. The protein content of the ration did not in¬ 
fluence the rate of sexual development. It is concluded that the proper manage¬ 
ment of any good brooder, and not the particular style of brooder or kind of 
fuel used, is the most important consideration in the successful rearing of 
pullets. 

The digestion of huskless oats by poultry, F. E. Moon and B. Thomas 
(Jour, Agr. Sci. [England^, 27 (1937), No. 3, pp. 453-404)* —^Experiments at 
Armstrong College, England, compared the digestibility of a recently introduced 
liuskless variety of oats which contained only 1.63 percent of crude fiber with a 
common variety (Victory) containing 9.02 percent of crude fiber. The fiber of 
the huskless variety proved totally indigestible, while that of the common 
variety was S.8 percent digestible. Organic matter, crude protein, ether extract, 
and nitrogen-free extract showed digestible coefficients of 69.8 and 86.2, 77.4 and 
82.2, 83.6 and 62.4, and 76.8 and 90.8 for the common and huskless varieties 
85984--38-7 
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respectively. The starch equivalent of the huskless variety was materially 
higher, comparing more closely with wheat, than with common oat varieties, 
indicating that it is a valuable feeding stuff. 

Biological assay of lactoflavin with chicks, T. H. Jukes (Jour, Nutr,, H 
(1887), 8, pp, 22S-233, figs, 4), —^In this study at the California Experiment 

Station a diet similar to that used by other workers in vitamin G assay with 
chicks (E. S. R., 76, p. 378) proved to be deficient in both lactofiavine and the 
filtrate factor, and the addition of crystalline lactofiavine failed to stimulate 
growth and provoked dermatitis in chicks. A basal diet consisting of yellow 
corn meal 30 percent, cornstarch 23, acid washed bran 10, washed casein 22, 
rice bran filtrate 7, sodium chloride 1, ground limestone 1, steamed bonemeal 
1, crude soybean oil 3, and cod-liver oil 2 i)ercent, plus a hexane extract of 
alfalfa meal equivalent to 1 percent of the ration proved satisfactory for 
lactofiavine assay with chicks. In conducting assays, the chicks were subjected 
to the basal diet for a depleting period of from 6 to 10 days and then to approx¬ 
imately a 2-week assay period. The addition of 0.6 mg of crystalline lacto¬ 
fiavine (exact purity undetermined) per 100 g of ration proved adequate for 
maximal growth, and the growth response to lower levels of lactofiavine was 
roughly in proportion to the amount fed. A chick unit is proposed which is 
equivalent to one-tenth of the daily amount which will just provide for maximal 
growth under the conditions prescribed. The requirement of chicks for maxi¬ 
mal growth was about 100 units per 100 g of diet. The loctoflavine content of 
a number of feeding stuffs is reported, and the differences in distribution of 
lactofiavine and the filtrate factor in certain feeds is pointed out. 

Sources and nature of the chick gizzard factor, H. J. Almquist (Jour, 
Nutr.f 14 (1887), No, 8, pp. 241-245 ),—In a further study of the proi)erties and 
distribution of the chick gizziird factor (E. S. K., 77, p. 676), evid(‘nco is i)re- 
sented to indicate that this factor is fat-soluble. It remains in solution in hex¬ 
ane after much fatty material has been removed by chilling to 0° C. and filtering, 
while the solids removed are inactive. The factor was found to be in rice bran 
and In a hexane extract of rice bran, but not in the extracted product, while 
dried gizzard lining from normal chicks was found to be a potent source. It 
proved unstable to heat and to ethyl alcohol. A previous conclusion that the 
gizzard factor has no noticeable relation to the rate of growth in chicks was 
confirmed. 

Wax picking of poultry, P. P. Jeffrey (New Jersey Stas. Hints to Poultry- 
men, 24 (1887), No. 6, pp, 4)’ —^The equipment required and the various steps to 
be followed in the wax picking of poultry on the farm are discussed. Ortain 
difficulties encountered in applying this method and the volume of business 
which will justify the cost of necessary equipment arc indicated. 

The correlation of methods for measuring the interior quality of eggs, 
0. H. Parsons and L. D. Mink (U, 8, Egg and Poultry Mag., 43 (1937)^ No. 8, 
pp. 434-491, 509-512, figs. 5). —The authors have studied the relation of the 
photographic score of eggs to other measures of interior egg quality, including 
yolk index, percentage thick albumin, albumin index, albumin area index 
(method for determination described), area of thick albumin, and albumin area 
index including yolk. These various methods show a fair correlation when 
working with large numbers of eggs, although there are many discrepancies 
when considering individual eggs. The apparent discrepancy in the measure¬ 
ment of eggs classed as “trades” is partially due to small eggs which are auto- 
matioally included in this grade, although many were graded as extras or 
standards on the basis of quality. The photographic method of grading is 
conMdered fairly reliable when individual eggs are considered. 
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[Studies In dairy husbandry In the Southern States] {Assoc. South. Agr. 
Workers Proc., 87-^8 {19S6S7), pp. 95-109, 223-237) .—The following papers 
were presented before the dairy husbandry division at the thirty-seventh annual 
convention of the Association of Southern Agricultural Workers held at Jackson, 
Miss., February 5-7, 1936 (E. S. R., 74, p. 686) : Factors Affecting Persistency 
of Milk Production, by A. H. Kuhlman, A. Nalbandov, and B. Weaver (pp. 95, 
96) ; Results of Feeding Cottonseed Meal as a Supplement to Good Pasture for 
Growing Dairy Heifers, by F. R. Edwards (p. 96) ; Dairy Cattle Feeding and 
Grazing Experiment (A Progress Report), by B. P. Hazlewood (pp. 96, 97); 
The Response of Individual Cows to Milking Machines, by E. C. Elting (pp. 97, 
98) ; Lespedcza sericea Feeding Trials With Dairy Cows, l)y C. E. Wylie and 
S. A. Hutton (pp. 98, 99); Ground Snapped Corn, by R. B. Becker (p. 99) ; 
The Results of Some Investigations in the Making of Hay and Silage, by T. E. 
Woodward (pp. 99, 100) ; Vitamin A Requirements of Dairy Cows, by O. O. 
Copeland (p. 100) ; A Study of Cottonseed Meal in the Ration of Dairy Cattle, 
by C. F. Huffman (p. 101) ; Bringing Production Records to a Comparable 
Basis, by J. P. LaMaster (p. 103); Some Factors Involved in a Balanced Dairy 
Farm Program, by J. S. Moore (pp. 105, 106) ; Sweet Potatoes for Milk Produce 
tion, by R. H. Lush and S. Stewart (pp. 106, 107) ; Mungbean Silage for Milk 
Cows (A Preliminary Report), by A. H. Kuhlman and A. Nalbandov (pp. 107, 
108) ; and The Value of Grinding Grains for Lactating Dairy Cattle, by A. L. 
Darnell and O. C. Copeland (p. 109). 

The following papers were presented at the thirty-eighth annual convention, 
held at Na.shvillG, Tcnn., February 1937; Utilization of Vitamin A by 
Dairy Cows, by G. S. Fraps, R. Trelchler, A. R. Kemmerer, and O. C. Copeland 
(p. 223) ; Limited Grain Feeding of Dairy Cattle, by C. E. Wylie and L. R. 
Neel (pp. 223, 224) ; Changes in the Physical Properties of Butter Fat Produced 
by Feeding Cottonseed Meal, Alfalfa Hay, and Prairie Hay (Preliminary Re¬ 
port), by A. H. Kuhlman, W. D. Gallup, and A. Nalbandov (pp. 224, 225, 236, 
237) ; Peanut Versus Soybean Hay for Dairy Cattle, by C. D. Grinnells and J. L. 
Moore (pp. 225, 235) ; All-Year Pasturing With and Without Concentrates for 
Dairy Cattle, by B. P. Hazlewood (pp. 230, 231) ; The Production of Jersey 
Cows on Roughage Rations, by J. A. Simms (pp. 231, 232) ; and Testing for 
Mastitis, by J. P. LaMaster and G. W. Anderson (p. 232). 

[Dairy cattle investigations in Montana] {Montana Sta. Rpt. 1936, pp, 47, 
48). —Progress is reported on an experiment at the Huntley Substation dealing 
'With the improvement in productive capacity of a dairy herd through the con- 
tiiuioiis use of good proved sires and the use of high quality roTighage as the 
solo ration for milking cows. 

Relation of height at withers and chest girth to live weight of dairy 
cattle of different breeds and ages, H. P. Davis, R. F. Morgan, S. Brody, and 
A. C. Ragsdale {Nebraska Sta, Res, Bui, 91 {1937), pp. 29, figs, 2).—The tabula¬ 
tions and discussions presented in this bulletin are based on 10,921 sets of 
measurements taken on females of the Holstein, Jersey, Guernsey, and Ayrshire 
breeds at various ages from birth to maturity. The relation between chest- 
girth measurements and live weight in dairy cattle based on these and other 
data have been previously reported by the Missouri Experiment Station (E. S. R., 
78, p. 84). In addition, tables are presented showing the chest girth and height 
at withers and corresponding weights for different age groups of each bre^ 
and also the relation between height at withers and weight for females of 
different breeds but of unknown age. From these data it is possible to estimate 
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with a reasonable degree of accuracy the weight of dairy females by meas¬ 
uring the chest girth and the amount of overweight or underweight by measuring 
the height at withers. 

Feeding for profit in milk production, G. Heebink and H. O. Henderson 
{West Virginia 8ta. Circ. 74 (1937), pp. 28).—The relation of feeding to profit, 
the character and composition of numerous feeding stuffs, the coiripounding of 
rations, and practical suggestions for feeding dairy cows are discussed in this 
popular circular. 

The comparative values of peanut and soybean hay for milk production, 
C. D. Gbinnells and J. L. Moorb (North Carolina Sta. Bui. 312 (1937), pp. 
28y figs. 6). —This bulletin presents results of three double reversal feeding 
trials with milking cows. Each trial Involved three 30-day experimental periods, 
with the hay under test, beet pulp, and a grain mixture comprising the ration. 
Peanut hay of good quality was compared with a rather fine stemmed Laredo 
soybean hay of similar quality in each instance. 

There was an average refusal of less than 1 percent of the peanut hay and 
about 4.8 percent of the soybean hay. In each trial the peanut hay fed groups 
averaged slightly higher in milk and butterfat production, required loss hay, 
beet pulp, and grain per unit of production, and gained somewhat more in 
live weight than the soybean hay fed groups. It is concluded that good peanut 
hay is of equal or slightly greater value than similar quality soybean hay, 
and that its value as a source of legume roughage for milk and butterfat produc¬ 
tion justifies more care in the handling and storage of such Imy than it generally 
receives. 

Timothy silage as a dairy feed, C. B. Bender and H. II. Tucker (New 
Jersey 8tas. Circ. 374 (1937), pp. 7). —^This circular presents data on the protein 
content of timothy at various stages of growth, the green yield and total 
protein yield per season from unfertilized and cyanamide-fertilized areas, the 
comparative yields of green matter and protein in timothy silage and corn 
silage, and the total cost per ton of corn, timothy, and timothy-clover silages. 
The green yield of timothy per acre averaged somewhat lower than corn, but 
the total cost per ton for timothy was materially lower than for corn silage. 
By adding 50 lb. of molasses per ton of green timothy at the time it was 
ensiled a palatable and nutritious silage was produced, as demonstrated in 
a feeding trial with dairy heifers. Timothy silages with moisture contents of 
69.59 and 79.23 percent had carotene contents of 0.0063 and 0.0185 percent, 
respectively, on a dry basis, ranking this feed as an important source of carotene 
in a winter feeding program. 

Milk products, W. C. Harvey and H. Hiix (London: H. K. Leivis d Co., 
1937, pp. VIII+387, figs. 73). —This is in the nature of a companion handbook 
to Milk: Production and Control (E. S. R., 77, p. 94). It is essentially a public 
health textbook. Manufacturing methods for various dairy products are dis¬ 
cussed in considerable detail. 

Proceedings of the tenth annual State College of Washington Institute 
of Dairying (Wash, State Col., Inst. Dairying Proc., 10 (1937), pp. IV+92 ).— 
Twenty-one papers presented before the tenth annual meeting, held at Pullman, 
March 8-13^1937 (E. S. R., 77, p. 92), dealing with the sanitation, processing, 
and merchandising of milk and its products are published in those proceedings. 

The Indian buffalo milk under Philippine conditions, M. D. Sumuuono 
(Philippine Jour. AtUm. Indus., 4 (1937), No. 4, pp. 253-264). —study of the 
milk of 13 Indian buffalo cows indicated an average daily yield of 2.13. 1, 
with an average specific gravity of 1.0365 and an initial acidity of 0.06 to 0.1 
percent. The average results of chemical analyses were as follows; Water 



1938] 


DAIRY FARMING—DAIRYING 


389 


83.6 percent, butterfat 7.07 to 7.2, total solids 16.07, solids-not-fat 9.1, ash 
0.29, protein 4.89, casein 3.95 to 4.5, and lactose 4.9. The Indian buffalo is 
considered to be well adapted as a producer of milk for farm family needs 
and also to have great possibilities in butter and cheese manufacture. 

The electrokinetic potential of milk fat, I-III (Jour, Dairy Sci.y 20 (1937), 
No8, 8, pp. 551-556y figs, 2; 9, pp. 605-610; 10, pp. 637-643, figs. 3).—This series 
of studies! was conducted at the Pennsylvania Exi)eriment Station. 

I. General electrophoretic studies, E. L. Jack and C. D. Dahle.—^This general 
study considered the magnitude of the potential under normal conditions, the 
effect of various agents upon it, the correlation between changes in magnitude 
and certain known behaviors of fat globules, and the nature of the inter¬ 
face between the fat globule and the surrounding medium. An electrophoretic 
method was employed. Dilution of milk within the range of 1:100 to 1:800 
had no effect on the mobility of the fat globules, and most determinations were 
made at a dilution of 1:200. Within a temperature range of from 15® to 30® C. 
changes in temperature resulted in changes in mobility equal to 2 percent 
per degree centigrade at 25®. Determinations on milk from five dairy breeds 
indicated no significant breed differences in mobility of the fat globules. The 
isoelectric point of fat globules was found to be at pH 4.3 in acetate and 
citrate buffers, indicating that the surface layer of the fat globule is essentially 
protein but that some other material with a lower isoelectric point, probably 
a phospholipid, is present. The addition of salts resulted in a change in mobil¬ 
ity in accordance with valence and sign of the ions added. 

II. Relation to dairy processes, C. D. Dahle and E. L. Jack.—In this phase 
of the study the effect of heating milk to different temi>eratures on the cream¬ 
ing power of the milk and on the electrophoretic mobility of the fat globules 
was determined when (1) whole milk was heated, (2) skim milk was heated 
and raw cream added later to make a 4-percent milk, and (3) cream was heated 
and raw skim milk added later to make a 4-percent milk. The creaming ability 
of the milk was reduced when the whole milk or the skim milk was heated 
above pasteurization temperatures but was unaffected when the cream was 
similarly heated and added to the raw skim milk. The electrophoretic mobility 
of the fat globules was increased by heating the milk or the cream above 
pasteurization temperature but was not affected when the skim milk was 
heated before combining with the cream. Heat treatment resulting in a re¬ 
duced cream volume caused an increased fat content of the cream layer. In 
a study of the effect of homogenization on the clumping of the fat globules 
and their mobility, it was found that neither single-stage homogenization ac¬ 
companied by clumping nor double-stage homogenization with no clumping 
affected the mobility of the fat globules, the clumps migrating with the same 
velocity as the individual globules. It is concluded that the electrokinetic 
potential is not an important factor in the creaming ability of pasteurized 
milk. 

III. Relation to the fat globule **tn€mbrane'\ E. L. Jack and C. D. Dahle.— 
In a series of cream samples, ranging from 17- to 81-percent butterfat, the 
electrophoretic mobilities of the fat globules were fairly constant up to a 
fat content of 65 percent but increased rapidly above that point. The lipoid 
phosphorus declined slightly as the fat content increased up to from 60 to 65 
percent and then decreased very rapidly above that point, while the nitrogen 
decreased gradually with increased fat content. It is suggested that the point 
of the sharp break in the lipoid-phosphorus curve represents a level at which 
it becomes necessary to remove some of the fat globule membrane in order to 
obtain a cream of greater fat content. In washed creams most of the pro* 
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tein was removed by the first washing, followed by a slight gradual decline in 
subsequent washings, while the i^hospholipid content gradually decreased and 
the electrophoretic mobilities of the fat globule gradually increased through 
eight washings. 

Synthetic milks, in which butterfat was dispersed in a phospholipid sol with 
a casein sol added or in a casein sol with a phospholipid sol added, closely 
resembled normal milk in the position of the isoelectric point and the slope 
of the pH-mobility curve, indicating that it is possible to reconstruct milk 
exhibiting the properties of normal milk and suggesting the probability of 
a double layer membrane on the surface of the fat globules. 

Effect of feeding vegetable oils on the fat content of milk and on the 
quality of butter, M. O. Dutta, J. S. Fbincisco, S. Kamal, J. K. Mackijani, 
and B. Soundaraeajan {Agr, and Livestock in India, 7 (1937), No. 4, pp. 503- 
508). —^The effects of adding either peanut oil or sesame oil in graded amounts 
(from 0.6 to 2 lb. per cow daily) to a good basal dairy ration were studied. 
The inclusion of oil in the diet had no significant influence on the milk yield 
or the butterfat content of the milk, but feeding at the rate of 2 lb. per animal 
daily caused a slight decrease in total dry matter consumption. The physical 
and chemical properties of the butter were materially altered by oil feeding, 
both lots Imparting the characteristic flavors to the butter and resulting in a 
somewhat greasy product with a relatively high iodine absorption value. The 
oil feeding also resulted in a slight decrease in the carotene content of butter, 
but no difference in the vitamin A content was noted. 

Oxidation in relation to off-flavors in milk and certain milk products, 
L. M. Thubston (Food Res., 2 (1937), No. 3, pp. 255-272) .—This is a comprehen¬ 
sive review from the Florida Experiment Station of various factors Involved 
in the development of the oxidized flavor defect in milk and milk products. 

The oxidized flavor in milk from the individual cow, G. D. Dahle and 
L, S. Palmeb (Pennsylvania 8ta. Bui. 347 (1937), pp. SO). —The authors have 
investigated the possible relationship of a large number of factors to the spon¬ 
taneous occurrence of oxidized flavor in the milk of individual cows. 

Breed, stage of lactation, chlorine-lactose ratio, and lecocyte count of the 
milk had no effect in this respect, but‘the feed of the cow did influence this 
condition. Green feeds, such as pasture, alfalfa, and clover, inhibited the 
production of this off-flavor. Pasteurizing susceptible milk at 145® F. for 30 
min. or 160® for 5 min. increased the tendency to oxidized flavor development.. 
Incubating such milk at 98° greatly reduced the amount of off-flavor developed,, 
and heating to 168® entirely prevented it. When oxidized flavors occurred the* 
vitamin C content of the milk was reduced, although it appears that the same* 
factor is not necessarily responsible for both conditions. Replacing the oxygen* 
of susceptible milk by nitrogen and also homogenizing such milk at 2,000 lb: 
pressure prevented off-flavor development, but the flavor occurred when such* 
milks were exposed to sunlight. Maleic acid added to milk did not prevent, 
the off-flavor, but the addition of vitamin C, hydroquinone, and oat flour to* 
milk was effective. Carotene added to butterfat was ineffective when this; 
mixture was emulsified with susceptible skim milk. The plasma and serumi 
carried the Azyme-like factor responsible for this off-flavor, which results*, 
from the oxidation of the lecithin in the fat globule membrane and the butter*- 
fat. This condition is accompanied by a reduction in the iodine number of: 
the butterfat. 

lUflation of acidity of milk to oxidized flavor, B. O. Anderson, L. R. Dowi>(. 
and ft. A. Stubwbb (Food Res., 2 (1937), No. 2, pp. 143-150, fig. 1). —Studies by 
the [CJonnecticut] Storrs Experiment Station on the pasteurized milk in ai 
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commercial plant indicated a marked seasonal variation in the titratable 
acidity of the milk, with evidence of a close association between apparent 
acidity and the development of oxidized flavor. The oxidized flavor defect was 
prevalent between November 10 and June 10 when the acidity ranged above 
0.16 percent, but did not occur during the summer months when the milk was 
characterized by relatively low acidity. 

In a series of experiments with mixed herd milk in January, February, and 
March, during which period the titratable acidity of the fresh milk was 
approximately 0.19 percent, neutralizing the milk to an acidity of 0.145 percent 
or lower was effective in the prevention of oxidized flavors in the pasteurized 
milk. Neutralizing to 0.15 percent did not prevent oxidized flavor in all cases, 
and the unneutralized high-acid milk invariably developed such flavors upon 
pasteurization. 

Tuberculin-tested milk: A study of re-organization for its production, 
R. N. Dixey (Oxford: Univ. Oxford, Agr, Econ, Res. Inst., 1937, pp. 111 ).—^This 
report deals with ways and means of developing a safe milk supply, with 
particular reference to the necessary procedures and the costs involved in 
establishing tubercular-free herds in England. 

Believes experience justifies weigh-vat sampling, M. W. Yale (Farm Res. 
[New York State Sta.'l, 4 (1937), No. 1, p. 16 ).—As a result of experimental work 
conducted by the station (E. S. R., 76, p. 91), the State department of agricul¬ 
ture and markets has tentatively recommended that the more representative 
weigh-vat sampling of milk replace the practice of single-can sampling. 

Can increase thickness of cream, J. C. Hening (Farm Res. [New York State 
Sta.], 4 (1937), No. 1, p. 12 ).—^Normally produced pasteurized cream which has 
been cooled to 40® F. can be very materially thickened by warming it to from 
80® to 84® in an internal tubular heater within a period of from 3 to 10 min. 
and then cooling it to a temperature of from 48® to 40® in an internal tubular 
cooler in the same period of time in which it was warmed. The time and 
temperature of warming and cooling are the principal factors controlling the 
increased thickness. A lO-mln.-warming and lO-min.-cooling period gave a 
greater increase in thickness than corresponding 3-mln. i)criods. Rich cream 
is thickened to a greater extent than light cream, although a noticeable differ¬ 
ence results in 20-percent cream. The cause of this phenomenon has not been 
ascertained, but the practice is being quite widely adopted by commercial 
plants. 

Alpine pastures are foundation of cheese making in Switzerland, 0. D. 
Kelly and R. S. Breed (Farm Res. [New York State Sta.], 4 (1937), No. 1, pp. 
14y 15, figs. 4 )>—This is a brief r<5sumd of conditions prevailing in the Switzerland 
cheese industry. 

Manufacture of sherbets and ices, S. L. Titckey (Ice Cream Rev., 21 (1937), 
No. 3, pp. 69, 70, 72, 74 )•—This paper from the Illinois Experiment Station offers 
information regarding the influence of overrun and sugar content on hard¬ 
ness, the effectiveness of various combinations of stabilizers for controlling 
the body and overrun, and the effect of certain combinations of sugars on 
surface hardening and crystallization in the manufacture of water ices and 
sherbets. 

The use of wine in ices, M. A. Joslyn and W. C. Cole (Wines and Vin^s, 
18 (1937), No. 8, p. 8 ).—The California Experiment Station has conducted a 
series of trials to determine the suitability of five types of wine as flavoring 
materials in the preparation of ices. Several basic mix combinations wer^ 
used. Claret and Riesling wines gave ices of pleasing flavor and good texture 
and were considered to have possibilitiea in the production of ices, whereaa 
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Muscatel, Sherry, and Port wines imparted a less pleasing flavor and were 
considered unsatisfactory. A formula consisting, of wine 25 percent, cane 
sugar 17, corn sugar 5, pectin 0.5, and suflBicient citric acid to produce 0.5 
percent acidity as citric acid was found to be satisfactory for the Claret or 
Riesling mix. Pectin proved definitely superior to an agar-gelatin base in 
both color and flavor. In general, wines were not satisfactory as the main 
source of flavor in ice creams and shcrberts, 

A comparison of brilliant green lactose bile and formate rlcinoleate 
media for the detection of the Escherichla-Aerobacter group in milk and 
ice cream, H. W. Leahy (Jour, BacU S4 (1937), No, 3, p. 349).—The relative 
effectiveness of brilliant green lactose bile broth 2 jicrcent and of formate- 
ricinoleate broth for the routine detection of Escherichia-Aerohacter was 
studied on 369 samples of pasteurized milk and 173 samples of ice cream. 
Bach medium gave a total of 219 positive presumptive tests, of which 90 per¬ 
cent were confirmed by Standard Methods on the former and 88 percent on 
the latter. It is concluded that the two media are equally useful in the rou¬ 
tine detection of this group of organisms in pasteurized milk and ice cream. 

Conference on sanitation of paper milk containers, reported by R. S. Bkeed 
(Milk Sanit,, 6 (1937), No, 9, pp. 11-13 ).—This sets forth principles of sanitation 
that should govern the manufacture and use of paper milk containers, as 
formulated at a conference at the New York State Experiment Station, July 
12, 1937. 

Twenty-fifth annual report of the International Association of Milk 
Sanitarians, compiled by C. S. Leette (Internatl, Assoc, Milk Sanit. Ann. Rpt., 
25 (1936), pp. 404f 78).—^The following papers were among those presented 

before the annual meeting held at Atlantic City, N. J., October 14-16, 1936 
(E. S. R., 77, p. 847) : Some Observations on Chlorine and Metals, by P. M. 
Grant (pp. 9-14) ; Investigation of the Amylase and Phosphatase Tests as an 
Indication of Pasteurization, by P. W. Gilcreas and W. S. Davis (pp. 15-39) ; 
Bactericidal Property of Milk, by R. B. Little (pp. 105-119) ; A Study of Milk 
Prom Apparently Normal Udders, by C. K. Johns (pp. 145-164) ; Experiences 
in Meeting Milk Flavor Problems, by C. L. Roadhouse (pp. 201-209) ; The 
Influence of Method of Sterilizing Equipment on Development of Oxidized 
Plavors in Milk, by A. C. Dahlberg and D. C. Carpenter (pp. 210-222) ; The 
Influence of the Ration on Milk Plavor, by J. A. Anderson (pp. 223-241) ; 
Methods Commonly Used to Determine the Fat Content of Frozen Desserts, 
by A. H. Robertson et al. (pp. 283-289) ; and New Problems in Ice Cream 
Sanitation, by F. W. Fabian et al. (pp. 330-346). 

The Pennsylvania Association of Dairy and 31ilk Inspectors, thirteenth 
annual report, 1937, compiled by G. E. Mobris (Penn. Assoc. Dairy and Milk 
Insp. Ann. Rpt., IS (1937), pp. 205, figs. 16 ).—^This report includes 22 papers 
dealing with various factors related to the public milk supply. 

VETERINAEY MEDICINE 

The physiology of domestic animals, H. H. Dukes (Ithaca, N. Y.: Comstock 
Puh. Co., 193J, 4- cd., rev., pp. XIV-\-695, figs. 167). —^A thoroughly revised edition 
(E. S. R., 74, p. 98) in keeping with the recent advances in physiology, 
with substantial expansions of the text in a number of places. The work 
Includes a chapter on the physicochemical basis of physiological phenomena 
by E., A. Hewitt, a section on reproduction by G. W. McNutt as revised by 
S, A. Asdell, and a foreword by H. D. Bergman. 
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Bacteriology: A text-book of microorganisms, F. W. Tanne® (New York: 
John Wiley d Sons; London: Chapman d Hall, 1981^ 5. ed,, pp, XIII+510, 
figs. [164]), —A new edition of this work (E. S. R., 69, p. 677). 

Bacteriological study of machinists* cutting compound, J. E. Fulleb 
(Jour. Bact,, 84 (1937), No, 2, p, 241), —^Examinations made on three occasions at 
the Massachusetts Experiment Station of samples of cutting compound from 
an industrial plant, at iutervals of 2 weeks, are reported upon. 

“The predominating organisms were members of the coli-aerogenes group. 
All fermented lactose with the production of acid and gas In 24 hr. In their 
growth on Endows medium they resembled Aerohacter aerogenes rather than 
Escherichia coli. Their reactions to the Voges-Proskauer, methyl red, sodium 
citrate, and uric tests and indol production were determined. All strains 
were then classified as Intermediates of the group.” 

This compound consisted of an abrasive in light oil, and water was employed 
to give it volume. “An examination of the water supply employed indicated 
that the supply was the source of these organisms. No staphylococci were 
recovered on either blood agar or nutrient agar plates, which indicated that 
the numbers of these organisms were relatively small, if they were present 
at all. Some organisms of the Bacillus suhtills group were observed.” 

[Work in animal pathology by the Montana Station] (Montana 8ta, Rpt, 
1936, pp, 34-S6), —^This work includes coccidiosis in cattle, dysentery of newborn 
lambs, black disease and ” lunger disease ” in slieep, and necrobaciilosis. 

[Work in animal pathology by the Nevada Station] (Nevada 8ta, Rpt, 
1986, pp. 21, 24, ^5). —^Reference is made to the work of the year (E. S. R., 76, p. 
243) including feeding tests with Labrador tea (Ledum glandulosum) and 
black laurel (Leucothoe davisiac), by C. E. Fleming, M. R. Miller, L. R. Vawter, 
and A. Young; and hemorrhagic disease in cattle, lymphangitis in cattle, and 
encephalomyelitis in equines, all by E. Records and Vawter. 

Diseases of animals: Prevention and treatment, F. C. Minett (Jour, Roy. 
Agr. 8oc. England, 97 (1936), pp. 186-209). —^The progress of work (E. S. R., 75, 
p. 397) with bovine mastitis; Johne's disease; infection of swine, sheep, 
and horses with Brucella abortus; fowl paralysis or lymphomatosis of fowls; 
and the resistance of animals to worm parasites, by E. L. Taylor, is reported 
upon. 

Annual report of the veterinary department for the year ended 31st 
December, 1936, W. F. Poulton ft al. (Uganda Vet. Dept. Ann. Rpt., 1986, 
pp. 35, fig. 1, map 1). —^The first part of this report (E. S. R., 77, p. 105) deals 
with the control of the more important diseases and the Glossina investigation 
and reclamation. The annual report, 1936, of the senior veterinary research 
officer, Entebbe, by R. W. M. Mettam, presented as appendix 1 (pp. 27-34), 
relates to research with rinderpest, trypanosomiasis. East Coast fever and 
turning sickness, tuberculosis, poisonous plants, and rabies. 

A check-list of the nematode parasites of the domesticated animals in 
Burma, J. Bhattacharjee (Indian Jour. Vet. 8ci. and Anim. Husb., 7 (1937), 
No. 2, pp. 87-96). —An annotated check list of the nematode parasites of domesti¬ 
cated animals, chiefiy mammals, occurring in Burma, is presented with a list 
of 18 references to the literature. 

A check-list of the trematodo and cestode parasites of the domesticated 
animals in Burma, J. Bhattacharjee (Indian Vet. Jour,, 14 (1937), No. 1, 
pp. 1-10). —^Thls check list of the trematode and cestode parasites heretofore 
recorded from Burma, together with five trematode and three cestode para¬ 
sites not previously recorded, supplements a similar list of nematode parasites 
above noted. A list of 21 references to the literature is included. 
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Parasites in slaughter houses in Canton.—II, Nematodes parasitic in the 
alimentary tract of buffaloes, with a description of two new species, H. T. 
Chen (Lingnan 8cL Jour,, 16 (i937), No, 2, pp. 151-165, figs, 18; Chin, abs,, p, 
165), —continuation of an earlier contribution (E. S. R., 76, p. 400). 

Nematodes parasitic in animals, G. Lapage {London: Methuen d Co,, 19S7, 
pp, X+112), —The literature dealing with some of the more important aspects 
of the biology of nematodes parasitic in animals is briefly summarized. The 
work is presented under the headings of structure, life histories, and classi¬ 
fication, physiology, the resistance of the host to nematode infestations, and 
the control of nematode infestations, with a list of more than 400 references 
to the literature. 

Lechuguilla (Agave lecheguilla) poisoning in sheep, goats, and labora¬ 
tory animals, F. P. Mathews {Texas Sta, Bui, 554 { 19S7 ), pp, 36, figs , 10), — 
A disease of sheep and goats known as “leehuguillaed,” “goat fever,” or 
“swellhead,” characterized by jaundice, liver and kidney lesions, and at times * 
edematous swellings of the face and ears, which occurs in regions wherever 
A, lecheguilla is found, was investigated cooperatively with the U. S. D, A. 
Bureau of Animal Industry. In feeding experiments, the details of which are 
given in tables, the condition was produced by the leaves of this plant and 
extracts thereof. 

“The complete clinical picture of lechuguilla poisoning consists of the com¬ 
bined action of two toxic principles, one a photodynamic agent, the other a 
hepatonephrotoxin. The photodynamic agent was not identified, but the 
hepatonephrotoxin was found to have many of the properties of a saponin 
and was not photodynamic. Mortalities from this disease are principally due 
to the action of the toxic saponin, especially in relation to the kidney, and 
not to the photosensitization. 

“The toxic principles were extracted from the plant with both water and 
alcohol, but of the two solvents alcohol proved to be the most satisfactory for 
the extractions. Hydrolysis of the extract destroyed the toxic saponin but 
not the photodynamic agent. Rats were found to be susceptible to both toxic 
principles and [were] in some respects the most satisfactory and economical of 
the experimental animals. Small doses of the alcoholic extract had a greater 
photodynamic action on rats than large, toxic, or subtoxic doses. Destruction 
or neutralization of the toxic saponin resulted in photodynamic action from 
large doses of the extract. Resistance to photosensitization was observed. 

“The activating light for the photodynamic action of lechuguilla poisoning 
was found to be of greater wave length than 5,328 a. u. Evidence is pre¬ 
sented which suggests that light in the region of the sodium lines is the most 
Important. Greater light energy was required to produce the lesions of photo¬ 
sensitization in rats than in sheep or goats. This condition could not be 
produced in rats earlier than March 21 nor after October 15, but was repro¬ 
duced in sheep and goats as late as December 10.” 

A list is given of 46 references to the literature. 

The toxicity of orally ingested arsenic, selenium, tellurium, vanadium, 
and molybdenum, K. W. Fbanke and A. L. Moxon {Jour, Pharmacol, and 
Ewpt, Ther., %1 { 1937 ), No, 1, pp, 89-102, figs, 4)> —Continuing the earlier work 
at the South Dakota Experiment Station (E. S. R., 77, p. 100), in which the 
toxic elements were injected intraperitoneally, the results obtained from feed¬ 
ing albino rats on these elements at levels of 25 and 50 p. p. m. are reported. 
Growth curves, food consumption mortality, and hemoglobin levels are shown 
in charts and tables. The following conclusions were drawn: “The relative 
toxicity of the elements in the increasing order of their toxicity was as follows: 
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Arsenic (NaaHAsOt), molybdenum ((NH4)eMoiOM), tellurium (NasTe04 and 
NasTeOt), vanadium (NaVO»), [and] selenium (NaiSeOi and Na3Se04). At 
the 50 p. p. m. level arsenic and molybdenum were slightly toxic, tellurium 
and vanadium were moderately toxic, and selenium was very toxic. Of the 
five elements considered selenium was the only one which caused a distinct 
disturbance of the hematopoietic system. The rats receiving tellurium in 
their diets exhibited a loss of hair (alopecia).” The toxicity of the elements 
was determined by their effects ui)on the growth, food consumption, mortality, 
and hematopoietic system of the animals. 

Disinfectants and antiseptics, E. Klarmann (Soap, 13 (1937), No, 1, pp. 
104-108, 121), —This contribution is presented with a list of 63 references to the 
literature. 

Phenol coefficient of antiseptics? G. P. Reddish (Soap, 13 (1937), No, 1, 
pp, 112e-112g, 121, 123), —The author concludes that “the phenol coefficient test 
is being misused to the extent that much confusion and mlsiuformation has 
resulted, and because of this the test itself has been subjected to unjust and 
unwarranted criticism.” 

Intravenous use of sodium iodide in actinomycosis, J. Faequhabson 
(Jour, Amer, Vet, Med, Assoc., 91 (1937), No, 5, pp. 551-554). —Sodium Iodide 
administered intravenously Is said to have been successfully used in the treat¬ 
ment of actinomycosis and actinobacillosis in Colorado for a period of over 4 
yr. The advantages of such treatment are pointed out. 

A note on treatment of anaplasmosis, W. H. Boynton, F. W Wood, and 
G. M. Woods (North Amer, Vet, 18 (1937), No. 5, pp. 29, 30). — A method of 
treatment for anaplasmosis tried on field cases in Canfornia, and which merits 
further investigation, is briefly reported upon. It consists in the intravenous 
Injection of 1 1 of 5-percent dextrose in distilled water to which has been 
added sufficient sodium cacodylate solution to make a dosage of from 25 to 
30 g of the cacodylate per 100-lb. weight of the animal. The cacodylate used 
was prepared in aqueous solution containing 4.5 g per cubic centimeter, and 
the required number of cubic centimeters were added immediately before 
injection. Of 39 cases treated 33 recovered and 6 succumbed, as compared 
with 96 deaths in untreated cases, in 6 herds. 

Rabies (hydrophobia, or *^mad-dog**), R. Gr^iham and G. L. Dunlap 
(Illinois Sta, Oirc. 475 (1937), pp. [24], figs, 7). —A practical summary of in- 
formation on this disease, with preventive and control mcasure.s. 

The prophylactic vaccination of dogs against rabies in a public health 
program, 0. E. Db Camp (Jour. Amer, Vet. Med. Assoc., 9t (1937), No, 5, 
pp. 581-587), —Field evidence is said to have shown that rabies vaccine given to 
dogs annually as a part of a public health program is of great value in con¬ 
trolling this disease. 

On the value and limitations of tissue vaccines against rinderpest, R. L. 
Cornell and S. A. Evans (Jour, Compar. Path, and Ther., 50 (1937), No, 2, 
pp, 122-135, figs, 5). —Experiments with incubated and formolized glycerin 
spleen vaccine showed no marked difference in antigenic properties of the two 
products. Both types of vaccine failed to produce solid immunity in all ani¬ 
mals with doses up to 3 g of spleen per 100 kg of body weight The infectlvity 
of vaccinated animals when reacting to virus and the capacity of vacciaated 
animals to contract rindeii)est by contact are pointed out. The nature and 
effect of blocked out reactions are dlscus.sed, and it is suggested that the 
difference between those blocked out reactions which result in solid and per¬ 
manent immunity and those which do not is that virus had established itself 
and multiplied in the animars tissues in the former case but failed to do 



396 


EXPERIMENT STATION RECORD 


[Vol. 78 


SO in the latter. Accordingly, it appears probable that some animals during 
the period of the so-called blocked out reaction may also be infective to others. 
The practical applications of these findings are considered. 

Tissue vaccine against rinderpest: A rdsumd of the literature, G. N. 
Sbekkantiah (Indian Yet, Jour,, H (1937), No. 1, pp. 32-9,7). —^This review of 
the literature, with details of inoculation and the result of goat spleen vaccine 
UKsed against rinderpest, is summarized in tables. 

[Contributions on Strongyloides ratti in rats], A. J. Sheldon (Amer. 
Jour. Hyg., 26 (1937), No. 2, pp. 352-373) .—Further contributions (B. S. R., 77, 
p. 851) are: The Rate of Loss of Worms (Sii'ongyloidts ratti) in Rats (pp. 
352-354), Age Resistance in Laboratory Rats to Infection With Strongyloides 
ratti (pp. 355-357), and Studies on Routes of Infection of Rats With Strongy¬ 
loides ratti (pp. 353-373). 

Obtaining bacteria-free pure lines of Trichomonas foetus by means of 
microisolation, C. W. Rees (Amer. Jour. Hyg., 26 (1937), No. 2, pp. 283-291, 
fig. 1). —^A description is given of an apparatus for mlcroisolation of living cells 
That has been constructed by the author. With this equipment Individual tro¬ 
phozoites of T. foetus have been isolated from fluid taken from the vagina of 
the cow, and the parasites have been transferred to hanging drops on glass 
strips washed free of bacteria and inoculated into culture medium. Three 
bacteria-free pure lines of T. foetus were thereby established. 

Experimental tuberculosis in fleld-voles and mice, A. S. Griffith (Vet. 
Rec., 49 (1937), No. 32, pp. 982-984). —^The author has found that the pathogenic 
effects in different mice receiving the same dose of tubercle bacilli by the same 
route are often very diverse. Experiments conducted with field voles have 
shown that they are highly susceptible to the bovine type and can also be 
infected with the human type, though apparently with less certainty. 

The control of bovine tuberculosis in man, N. Raw (London: BailU^re 
Tindall <€ Cox, 1937, pp. YlIl+128, pis. 12). —Chapters on human and bovine 
tuberculosis, infections of the human caused by bovine bacilli, bovine tubercu¬ 
losis in children from milk, transmission of tuberculosis from animals to man, 
immunization of animals and man against tuberculosis, the prevention and 
treatment of tuberculosis by an immunizing vaccine, tuberculosis in the dog 
and cat, and a new immunizing vaccine for the prevention and treatment of 
tuberculosis are included in this work. 

A note on the susceptibility of the Syrian hamster Oricetus auratus to 
Brucella abortus Bang, I. Tchernomoretz and V. Bixenbogen (Jour. Compar. 
Path, and Ther., 50 (1937), No. 2, pp. 136-140, fig. 1). —The observations reported, 
although limited in number and of a preliminary character, indicate that the 
Syrian hamster is a very suitable animal for use in investigations of bovine 
infectious abortion. 

Bovine brucellosis, J. McFadyean (Jour. Compar. Path, and Ther., 50 
(1937), No. 2, pp. 69-100). —A history is given which illustrates the insidious way 
in which infectious abortion continues to be spread in a herd when diseased 
and healthy animals are kept on the same premises. 

Clinical observations during an outbreak of foot-and-mouth disease in 
tropical Chinft: The prophylactic value of convalescent serum, C. Weigh- 
TON (Yet. Jour., 93 (1937), No. 7, pp. 246-255, pi. 1). —It was found during an 
outbreak of foot-and-mouth disease in tropical China that practically all 
of the calves would die if left unprotected in an attempt to establish a 
natural immunity. Some 70 calves that were injected subcutaneously with 
convalescent serum in doses of 50 or 100 cc recovered. 
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Mastitis, VII-IX (New York State Sta, Tech, Buis. 244 (19S7), pp. 97, figs. 9; 
245 (1937), pp. 12; 246 (1937), pp. 25, figs. 8).—Three contributtons are presented 
in continuation of those previously noted (B. S. R., 78, p. 107). 

VII. The relation of bovine mastitis to milk production, G. J. Hucker, 
M. S. Reed, and E. S. Savage.—The Investigation reported was planned to 
secure definite information on the relationship between udder infections and 
the total amount of milk and milk fat produced. Of the 35 cows that were 
studied over a period of 4 yr. 15 remained free from infection, 3 were infected 
throughout the entire course of the investigation, and 17 became infected 
during the period in which the observations were made. “Weekly quarter 
samples of foremilk were secured from each cow and examined for presence 
of mastitis streptococci, the number of leucocytes per cubic centimeter, reac¬ 
tion to bromothymol blue, and the macroscopic appearance of the milk. Daily 
total milk and milk fat production records also were noted for each cow. 
Infections of the udder did not affect production as reflected by the persistency 
in production when the only evidence of infection secured was the presence 
of mastitis streptococci or more than 500,000 leucocytes per cubic centimeter 
in the foremilk. No appreciable effect upon production could be found until 
the infection was sufficiently advanced for the milk to be abnormal in 
physical appearance. Latent and chronic mastitis when confined to one quarter 
did not significantly affect production. When such an infection involved 
three or more quarters significant effects could be noted. The progressive 
nature of the infection causes it eventually to become sufficiently advanced 
to affect production. Advanced infections when confined to one quarter did 
not affect production until the condition became active and the milk was 
abnormal in appearance. The percentage of milk fat was not affected inde¬ 
pendently of the total production. Total and milk fat production trends 
responded similarly to the effects of infection. It was also found that slight 
infections as evidenced by presence of mastitis streptococci in the foremilk 
or more than 500,000 leucocytes i>er cubic centimeter did not affect production 
materially. 

“ It is concluded that streptococcic infections of the udder must be sufficiently 
advanced to make the milk alkaline to bromothymol blue or to show evidences 
of infection by changes in its physical appearance before a material effect can 
be noted on production of milk or milk fat.” 

VIII. The use of a specially prepared vaccine in an attempt to control 
bovine mastitis, G. J. Hucker and P. A. Hansen.—In an investigation of the 
possible prophylactic and therapeutic action of a vaccine prepared from stock 
and freshly isolated herd strains of Streptococcus agalactiae, 102 animals in 
4 herds were studied over a period of 2 yr., 45 being vaccinated and 57 retained 
as untreated controls. Injections of milk were used in connection with the 
vaccines. “Weekly quarter samples were secured for 4 to 7 weeks prior to 
vaccination, and weekly quarter samples for 3 mo. and monthly quarter 
samples for approximately 14 mo. subsequent to vaccination were examined 
in the laboratory for presence of mastitis streptococci, number of leucocytes 
per cubic centimeter, reaction to bromothymol blue, and physical api)earance 
of the milk. 

“ It is concluded that vaccines prepared from stock and freshly isolated 
strains of S. agaloctiae give no evidence of increasing the resistance of dairy 
cattle to mastitis. Similar vaccines were found to have little or no therapeutic 
action in the treatment of latent and chronic udder infections. Neither’the 
prophylactic nor therapeutic action of this vaccine was stimulated by the use 
of simultaneous intramuscular injections of milk.” 
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IX. The maintenance of a herd frhe from maatitiSf G. J. Hucker and B. S. 
Harrison.—3-yr. study made of 3 experimental herds, with a total of 271 
cows, is reported upon. “Weekly quarter samples of foremilk were examined 
for presence of mastitis streptococci, number of leucocytes per cubic centimeter, 
reaction to bromothymol blue, and physical appearance of the milk. 

“One of the experimental herds, when the studies were inaugurated, con¬ 
tained no animals which discharged streptococci demonstrable by any of the 
methods used, another contained a moderate number, while the third con¬ 
tained a large percentage of infected individuals. The herd with the moderate 
amount of infection was divided into two sections. In one section the cows 
were milked in order of infection, while in the other no effort was made to 
isolate or segregate the infected individuals. 

Under the conditions studied it was impossible to maintain a herd free 
from cows which discharged mastitis streptococci in the milk. The percentage 
of new infections, as evidenced by the appearance of mastitis streptococci in 
the foremilk, was proportionately decreased as the amount of infection in the 
herd decreased. In the herd which was relatively free from infection when 
the studies were inaugurated, only 11 percent of the total cows developed an 
infection, while 30 percent of the cows in the remaining 2 herds developed 
an infection as evidenced by mastitis streptococci in the milk. It proved pos¬ 
sible to maintain a herd relatively free from cows which produced abnormal 
milk. 

“Thirty-six percent of all heifers from the experimental herds discharged 
mastitis streptococci in the foremilk during the first week of lactation. The 
condition of the udder of the dam did not appear to affect the amount of 
infection in the heifer. A relationship was found, however, between the amount 
of infection in the parent herd and the incidence of infection in first-calf 
heifers.” 

Bovine mastitis, I, II, R. B. Luttle (Cornell Yet., 27 (1937)y No. 3, pp. 
297-S16y figs, 2). —This contribution is presented in two parts. 

I. The significance of the dose factor in the production of experimental 
mastitis (pp. 297-308).—In experimental work conducted, the details of which 
are given in table and graph form, it was shown that in exi)erimental hemo¬ 
lytic streptococcic mastitis 12 quarters of 5 first-calf heifers became infected 
on a single Inoculation with a small amount of 6.5-hr. broth culture. “When 
a 10^ dilution of a similar culture was used, it required 16 inoculations to 
produce mastitis in 10 quarters. With a 10^* dilution, 37 inoculations were 
necessary to induce infection in 7 of 9 quarters, while 2 remained uninfected 
after 8 and 9 inoculations, respectively. It is evident that the production of 
experimental mastitis is correlated with the dilution of culture employed.” 

II. The production of mastitis hy the suction of streptococci into the duct 
of the teat (pp. 309-316).—“When a hemolytic streptococcus culture was rubbed 
over the meatus of the teats of heifers or applied in rubber bags the organisms 
failed to pass the meatus of the teat. In heifers and cows where attempts 
were made to introduce streptococci in milk or broth into the udder by suction, 
the incidence of mastitis was higher in the older cows. The results suggest 
that the intact ^uct and sphincter of the teat may act as a natural barrier to 
the passage of pathogens into the udder.” 

Studies on bovine mastitis.—Xn, Mastitis due to staphylococci, P. G. 
Minett (Jour, Compar, Path, and Ther., 50 (19S7), No. 2, pp. 101-121, figs. -J).— 
Ih continuation of the authors study (E. S. R., 74, p. 853), cases of mastitis, 
acute and chronic, due to pathogenic Staphylococcus aureus are described and 
the literature on the subject is reviewed. 
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“In its commonest form the disease is chronic, the stroma of the organ being 
ultimately involved. Enduring infections lead to diffuse induration of the 
gland, with some decrease in milk yield and qualitative changes in the milk, 
such as excessive alkalinity, increase in the leucocytes, a lowered si>ecific 
gravity, and solids-not-fat content. The importance of S, aureus, when it 
inhabits the udder, in part arises from the fact that without a proper bacteri¬ 
ological examination the disturbance it may set up may be confused with that 
caused by streptococci. In distinguishing pathogenic staphylococci from non 
pathogenic types commonly present in normal udder milk, emphasis is laid 
on the importance of the technic adopted. Plain agar or agar containing horse 
blood should not be used. Agar containing sheep or ox blood is suitable, 
especially if the blood is taken from young animals and so contains little or 
no natural antitoxin, because the toxins produced by 8 . aureus produce char¬ 
acteristic changes on this medium.” 

A list is given of 33 references to the literature. 

The treatment of bovine mastitis with sulfanilamide.—A preliminary re¬ 
port, A, J. Aixott (Jour. Amer. Vet. Med. Assoc., 91 (1937), No. 5, pp. 588-596 ).— 
The oral trc'ntmeiit of thr(‘e cases of bovine mastitis due to htunolytic strepto¬ 
cocci with sulfanilamide here reported has shown it to be an effective chemo¬ 
therapeutic agent. 

A Rickettsia-like organism of the conjunctival epithelium of cattle, 
J. D. W. A. Coles (Jour. 8o. African Vet. Med. Assoc., 7 (1936), No. 4, pp. 
221-225, figs. 8). —An organism found in the conjunctival epithelium of cattle, 
which resembles that described in 1931 from sheep (E. S. R., 67, p. 70) under 
the name R. conjunctivae and in 1035 from the goat (E. S. R., 74, p. 254), is 
described as R. conjunctivae bovis. 

Paratuberculous enteritis in sheep, J. A. Howabth (Cornell Vet, 27 
(1937), No. S, pp. 223-234). —This report on Johne’s disease in sheep, which has 
been diagnosed in central California, presents the results of its experimental 
transmission by repeated drenching with varying amounts of a saline sus¬ 
pension of intestinal scrapings from naturally infected sheep. The strain of 
Mycobacterium^ paratuberculosis from sheep has been found more difficult 
to culture than the strain isolated from cattle. “The most pronounced lesions 
are found in the anterior portion of the small intestine, the cecum, and the 
posterior portion of the large intestine. The mucosa will not always show 
the corrugation and irregular folds so characteristic of the disease in cattle. 
The histopathology, nevertheless, is essentially the same. Attempts to trans¬ 
mit the disease experimentally to cattle and sheep were successful, but failed 
with guinea pigs, rabbits, and chickens. Infected sheep reacted equally well 
to Johnin or avian tuberculin.” 

A list is given of 15 references to the literature. 

Stomatitis in young lambs involving Actinomyces necrophorus andi the 
virus of contagious ecthyma, H. Mabsh and B. A. Tunnicufp (Jour. Amer. 
Vet Med. Assoc., 91 (1937), No. 5, pp. 600-605, figs, -i).—It is pointed out that 
the outbreak of stomatitis reported upon in this contribution from the Mon¬ 
tana Experiment Station is of interest because of the early age at which the 
disease appeared in the lambs, and because both the virus of contagious 
ecthyma and a strain of A. necrophorus of relatively low virulence were in¬ 
volved. “Apparently the lesions on the mucosa of the mouth developed as a 
result of the activity of both A. necrophorus and the contagious ecthyma virus. 
It was possible to reproduce the lesions on the buccal mucosa of lambs ex¬ 
perimentally by the Inoculation of the unfiltered suspension of material from 
the mouth lesions, but the filtrates failed to produce lesions on the mucosa* 
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although they produced characteristic sore-mouth lesions on the Ups. Strains 
of A, necrophorm of relatively low invasive power, and with morphological 
and cultural characteristics similar to those of the strain isolated in this out¬ 
break, have been found in buccal lesions in other cases of virus sore mouth 
studied.” 

Some observations on the overwintering of certain helminth parasites 
of sheep in Canada, H. J. Griffiths (Canad, Jour. Res., 15 (1937), No. 8, Sect. 
D, pp. 156-162, fig. 1). —^In the experiments and observations reported the com¬ 
mon helminths of sheep Moniezia expansa, Ostertagia circumcincta, Nema- 
todirus filicollis, and Trichostrongylus coluhriformia demonstrated the ability 
to survive a normal Canadian winter and to cause infestation of sheep when 
ingested during the following spring. Temperatures during the 4-mo. period 
ranged from —16* to 52.5° F. It is concluded that pastures cannot be con¬ 
sidered free from these helminths after exposure to such temperatures. 

Note on an infection of sheep with a Pasteurella-like organism, W. I. B. 
Beveridge (Austral. Vet. Jour., IS (1937), No. 4, pp. 155-157). —An organism 
which caused the unexpected death of three 3^/^-month-old merino lambs dur¬ 
ing the course of parasitological experiments is said to be more closely related 
in its biochemical characters to P. septica than to P. pscudotuherculosis. Its 
morphology is not typical of that organism and it lacks the pathogenicity for 
laboratory animals which recently isolated strains of that organism usually 
possess. 

The relation of methods of herding sheep on the open range to the 
prevalence of grub in the head (Oestrus ovis), S. B. Doten, C. K. Fleming, 
and L. R. Vawter (Nevada Sta. Rpt. 1936, p. 25). —Studies on the value of 
rotated pastures are briefly referred to. 

A preliminary study of the pathogenic effect of Nematodirus spp. in 
sheep, G. P. Kauzal (Austral. Vet. Jour., 13 (1937), No. 3, pp. 120-123). —Experi¬ 
ments reported have confirmed the conclusion of other observers that, in 
general, the pathogenic effect of Nematodirus spp. is quite limited. 

Brucellosis of the lamb due to atypical Brucella abortus bovis [trans. 
title], P. Meurou and M. Pineau (Bui. Acad. V^t. France, 10 (1937), No. 6, pp. 
223-225). —Observations of an atypical form of bovine infectious abortion occur¬ 
ring in a flock of 150 ewes in the Department of Loir-et-Chcr are reported. 

BruceUosis of the goat due to Brucella abortus bovis [trans. title], 
P. Meurou and M. Pineau (Bui. Acad. Vdt. France, 10 (1937), No. 2, pp. 90-93 ).— 
The authors have found that brucellosis due to the bovine type of B. abortus 
may occur in the goat under natural conditions. 

Brucella infection (infections abortion) of swine in the Philippines, 
T. Topacio (Philippine Jour. Andm. Indus., 4 (1937), No. 3, pp. 175-187, pis. 3). — 
A report is made of two outbreaks of infectious abortion in swine, in which 
three strains of B. abortus organisms having the characteristics of B. abortus 
suis were isolated and identified. 

Early research and present-day problems in hog cholera immunization, 
H. Hell (Jour. Amer. Vet. Med. Assoc., 91 (1937), No. 5, pp. 544-550 ).— ^A dis¬ 
cussion of hog cholera immunization problems from the viewpoint of the prac¬ 
titioner. 

Vaccination of swine against swine erysipelas [trans. title], J. Basset 
(Rev. Mdd. Vdt. {Toulouse), 89 (1937), Feb., pp. 65-81, figs. 4)* —The author has 
found that the simultaneous administration of scrum and virus is simple and 
harmless and results in a solid and lasting immunity against swine erysipelas* 
Studies on the diagnosis of equine strongylosis, with special reference 
to fecal and blood examinations, J. W. Britton (Cornell Vet., 27 (1937), 
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No. S, pp. 290-29€). —In studies by the California Experiment Station the 
average percentage of eosinophiles in 27 horses affected with verminous 
aneurysms was found to be higher than in 10 horses free from the condition. 
The Stoll method* of egg counting was found to be applicable to studies on 
horse feces. Evidence was obtained which supports the existence of an age 
resistance to strongyles. A greater tendency toward a variation In egg counts 
of young horses than in those of old was noted. The average sex ratio of 
1,034 specimens of Stronr/ylus vulgaris recovered was 3.34 females to every 
male. 

Diseases of the rabbit, O. Seifeied (Die Krankheiten des Kaninchens^ mit 
hesondercr heruckslchtigung der Infektions- vnd Inva8ionskrankheiten.Berlin: 
Julius Springer, 1937, 2. ed., rev. and enl., pp. /X-|-254, ^7 .).—Accounts of 

the infectious, parasitic, and other diseases of the rabbit are presented, with 
lists of references to the literature. 

Variations in the cells and hemoglobin content in the blood of the normal 
domestic chicken, C. Olson {Cornell Vet., 27 (1987), No. 3, pp. 235-263, figs. 
6). —A survey made of the literature, 49 references to which are given, rei)orts 
of the normal values for cell counts and determinations of hemoglobin in 
chickens’ blood made by the author, the details of which appear in tables, and 
the seasonal variations of hemoglobin in 733 observations of male and female 
chicks, graphically illustrated, are presented. Observations on the blood cells 
included total erythrocyte, leucocyte, and thrombocyte counts and differential 
counts of the leucocytes. 

Diagnosis of poultry diseases, S. H. McNutt (Jour. Amer. Vet. Med. Assoc., 
91 (1937), No. 5, pp. 532-5i2).—A. contribution presented at the meeting of the 
American Veterinary Medical Association at Omaha, Nebr., in August 1937. 

The Ohio conference on adnlt mortality among laying flocks of the 
Middle West, conclusions by C. M. Feeguson (TJ. S. Egg and Poultry Mag., 
(1937), No. 5, pp. 275, 276). —^A tabulation of the estimated losses of adult 
fowls, based on the agricultural census of 3935 and records kept by represen¬ 
tative poultrymen in cooperation with the extension services in several States, 
has shown a mortality for 10 States varying from 35.7 percent in Indiana in 
1936 to 24.3 percent for the same year in Ohio, with an average of 18.8 percent. 

A note on the occurrence of enterohepatitis or ‘^blackhead’’ in chickens, 
F. H. S. Roberts (Austral. Vet. Jour., 13 (1937), No. 4, pp. 15S-161, figs. 3). —In 
experimenls undertaken to ascertain the life cycle and pathogenicity of the 
cecal worm of fowls (Heterakis galUnae), enterohepatitis, of which this worm 
is a vector, was detected in the majority of the birds examined. This is 
thought to be the first report of the disease in chickens in Australia, though 
it has been frequently noted in turkeys. 

An undcscribed serotype of Salmonella isolated from chicks, E. Junghebb 
and C. F. Clancy (Jour. Bact., 34 (1937), No. 2, p. 240). —Contributing from 
the [Connecticut] Storrs Experiment Station, the authors report upon four 
strains of a Salmonella organism not conforming to any type in the Eauffmann- 
White scheme that were isolated from a specimen lot of 15 chicks affected 
with omphalitis. “The somatic structure was shown to be VI, VII (group C). 
In H agglutination tests the organism appeared monophasic and showed partial 
reactions with antiserums of 8 . oranienl>urg (mt), 8 . senftenherg (gs), 8. 
enteritidis (g o m), and 8. derhy (f g). Mirror absorption tests indicated the 
presence of factors gomst of which gos possessed agglutinating but not 
complete absorbing power. A phase variation was noted in that colonies coii- 


• Amer. Jour. Hyg., 3 (1923), No. 1, pp. 69-70. 
36084—38-8 
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sisting of rods showed, primarily, factors gmt, whereas colonies showing fila¬ 
mentous elements possessed all the specific factors. , . . Accordingly, the present 
antigenic conception of the chick organism which resembles 8, montevideo 5a 
VI, VII, gomst,-, with factors gos deficient in absorbing capacity.” 

A blood disease of turkeys, E. P. Johnson and G. W. Undebhill {South. 
Planter, 98 {19S1), No. 9, p. 32), —In continuation of work at the Virginia Expert- 
ment Station with a leucocytozoon disease of turkeys (E. S. R., 77, p. 549), 
the affection has been found to occur in the Tidewater section. Tlie blood¬ 
sucking black (simuliid) flies which transmit the disease were found feeding 
on turkeys 1 mo. earlier than the preceding year, having first been observed 
at Grahams Forge on May 13. Management practices recommended have been 
of some assistance in reducing the loss. 

The pathology of Histomonas entero-hepatitis in turkeys and other 
birds, H. P. Bayon (Vet. Rec., ^9 {1981), No. 33, pp. 1010-1015, fig. i).— 
Presented with a list of 40 references to the literature. 

Trichomoniasis (T. columbae) in the Java sparrow, Tovi parrakeet, 
and Verraux’s dove, G. R. Callender and J. S. Simmons (Amer. Jour. Trop. 
Med., 17 (1937), No. 4, pp. 519-585, figs. 5).—Observations in the Canal Zone of 
natural infections in Java sparrows {Munia oryzivora) and artificial infec¬ 
tion in the Tovi (Beebee) parakeet (Brotogeris jugtilaHs (Mttller)) and 
Verraux’s (white belly) dove (Leptotila (vejrauxi)verrauxi (Bonaparte)) by 
a Trichomonas believed to be T. volumhae are described. The pathogenesis of 
the lesions is reported upon and compared with those due to Histomonas melea- 
gridis in the liver of the turkey. 

“Three species of birds are added to those previously reported infectible with 
this parasite. In the material studied the Trichomonas appear to spread 
along natural channels, and in columnar epithelium produce lesions which 
become secondarily infected by bacteria. These are either carried by the 
Trichomonas or reach the lesions as the result of exposure of the traumatized 
tissues to the flora of the mouth and pharynx.” No evidence was found to indi¬ 
cate that the species studied invaded tissues or that it primarily injured strati¬ 
fied squamous epithelium. 

Endoparasitic infestations in grouse, their pathogenicity and correla¬ 
tion with meteoro-topographical conditions, R. V. Boughton {Minnesota 
Sta. Tech. Bui. 121 {1931), pp. 50, figs, id).—The results of a study of the 
endoparasitic infestation of 622 grouse (560 ruffed, 62 sharp-tail), of which 
546 were from Minnesota and the remaining 76 from Michigan, Wisconsin, and 
South Dakota, are reported upon. There was an increase in infestation of 
ruffed grouse from 36.54 percent in 1931-32 to 73.79 in 1933-34 and 59.43 per¬ 
cent in 1934-35. This increase in infestation also follows roughly for the in¬ 
dividual species of parasites found. 

“No seasonal variation in the degree of parasitism was found to occur. In¬ 
festation by species of Eimeria was very spasmodic during the different pe¬ 
riods of the survey. The maximum infestation (28.87 percent) was found 
to occur during the period 1934-35. Infestation by Raillietina tetragona in 
young grous^was found to occur In birds as young as 4 days old, and by As- 
caridia galli in birds 8 days old. A. galli, Cheilospirura spinosa, R. tetragona, 
and species of Eimeria may be considered as potentially dangerous parasites 
of the grouse in Minnesota, although none of the large number of specimens 
sent in have shown a pathological condition as a result of the parasites. Thq 
weight difference between the parasitized and nonpara si tized birds has be¬ 
come more pronounced during the last 2 yr., when the total percentage of In¬ 
festation feached 80 percent. There are so many factors which may play an 
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important role In determining the weight of a bird that, until further work has 
been done, it is best that no definite conclusions be made. The writer feels reas¬ 
onably convinced that the parasites found during this investigation were not 
responsible for the decline in the adult grouse population recorded in the 
State during the summer of 1933. 

“In the case of the ruffed grouse, a definite correlation between the degree of 
parasitism and the meteorological and topographical factors appears to occur. 
Infestation in the different zones outlined appears to depend upon the mean 
temperature, mean precipitation, soil type, and coverage, the maximum infes¬ 
tation taking place where the mean temperature and precipitation are highest, 
where the humus content of the surface soil is greatest, and where abundant 
coverage occurs. The correlation found to exist between parasitism in the 
ruffed grouse in Minnesota and meteorotopographical factors compares very 
favorably with the findings of a similar survey by the writer [1932] on the 
snowshoe rabbit (Lepua americanua), carried out in the Province of Manitoba, 
Canada, during the years 1930-1932 [E. S. R., 69, p. 382]. 

“In the writer’s opinion, none of the parasites found during the present 
survey (which does not include examinations of adult grouse during the months 
of June, July, and August) have been directly responsible for the mortality 
among the adult ruffed grouse during the year 1933-34, when a decrease in 
the grouse population was reported. . . . That the parasites have played a 
secondary part in the death of the birds is probable.” 

The parasites reported upon with their synonyms, hosts, location, mori)hol- 
ogy, and distribution comprise four species of Cestoda (Davainea proglotiina, 
Raillietina (Raillietina) tetragona, Choanotaenia wfundihulum, and RhaMo- 
metra nulUcollia)^ seven of Ncmatoda (Aacaridia liueata, Hetcrakia gallinac, 
Subulura atrongylina, Cheilospirura apinoaa, Seurocyrnca colinif Oxyapirura 
manaoniy and Phyaaloptera sp. (larva)), two of Trematoda (Agamodiatomum 
sp. and Harmoatomum (Harmoatomum) peUiicidum)^ and two of Protozoa 
{Eimeria diaperaa and E, angusta), 

A bibliography of three pages is included. 

Avian malaria of pigeons, A. B. Coronel {Philippine Jour. Anim, lndua,y 
i (1937)y No. St pp. 205-207). —A brief account is given of observations of adult 
I)igeons in varying stages of pigeon malaria due to Haemoprotciis columbae. 

AGRICULTURAL ENGINEERING 

Surface water supply of the United States, 1936, parts 8, 9, 12 
{V. 8. Qeol. Survey^ Water-Supply Papera 808 (1937)y pp. 262y pi 1; 809 (1937), 
pp. 187y pi. 1; 812 {1937) t pp. 161y pi. 1). —These papers present the results of 
measurements of flow made on streams during the year ended September 30, 
1936, No. 808 covering the western Gulf of Mexico basins. No. 809 the Colorado 
River Basin, and No. 812 the Pacific slope basins in Washington and upper 
Columbia River Basin. 

Water levels and artesian pressure in observation wells in the United 
States in 1936, O. E. Meinzeb and L. K. Wenzei. {U. 8. Oeol. Survepy Water- 
Supply Paper 817 {1937), pp. I1I+511).—This report is the second of an annual 
series on ground water levels and artesian pressure (E. S. R., 76, p. 543). . It 
gives records in observation wells in 28 States and the Territory of Hawaii. 

Geology and ground-water resources of Ogden Valley, Utah, R. M. 
Legobttb and G. H. Taylor {U. 8. Gcol. Surveyy Water-Supply Paper 796-fl 
{1937), pp. IV+99-161, pla. 6, flga. ii).—The results of an investigation are 
reported of the ground water resources of the Ogden Valley, and data are 
presented on amount and quality. 
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The waters of Ogden Valley are satisfactory for domestic use and most 
Industrial uses, but some of them are harder than is desirable for certain 
purposes. Determinations of the fluoride content of samples of water from 
seven wells indicated that these waters are not likely to be objectionable on 
this account. 

Thermal springs in the United States, N. D. and H. T. Stearns and G. A. 
Waring (U. 8. Geol, Survey, Water-Supply Paper 6119-B (1937), pp, IV-i‘59- 
206+IV, pl8. 10, figs. 7).—This publication brings together information relating 
to the important thermal springs of the United States. 

The floods of March 1036.—Part 1, New England rivers (U. S. Oeol, 
Sut'vey, Water-Supply Paper 798 (1937), pp. X-\-466, pis. 14, figs. 41). —This 
volume presents some of the important facts regarding these and previous 
floods. 

[Irrigation investigations by the Montana Station] (Montana Sta. Rpt. 
1936, pp. 33, 34) • —^The progress results of investigations on sources of irrigation 
water are briefly summarized. 

Flow of water through 0-inch pipe bends, D. L. Yabnell (U. 8 . Dept. 
Agr., Tech. Bui. 577 (1937), pp. 118, pis. 2, figs. This bulletin presents the 

results of studies conducted cooperatively by the Bureau of Agricultural Engi¬ 
neering and the University of Iowa. It reports a series of experiments on 
the flow of water through bends in a 6-in. circular pipe with various amounts 
of total curvature and including cases with uniform and with noriuniform 
velocity distribution in the pipe approaching the bend. 

It was found that all bends act as obstructions to flow, causing greater loss 
of head than an equal length of straight pipe. The velocities of the filaments 
along the inner side of the bend are increased and those along the outer side 
are decreased from their velocities in the tangent approaching the bend. The 
loss of head increases with increase in length of the bend, for pipe of equal 
size, equal radius of curvature, and like material and condition, and is great¬ 
est for a bend in which the tangents are joined without an intervening curved 
section. The ratios of the loss in head caused by the other round-pipe bends 
to that caused by the 90° standard bend were approximately, for the 45° bend, 
0.75; for the 180° continuous-curvature bend, 1.25; for the 180° reverse-curva¬ 
ture bend, 2.1; for the 270° bend, 2.7; and for the miter bend, 7.8. 

For a given pipe bend and given quantity of flow, the head loss in the bend 
is influenced greatly by the velocity distribution in the approach tangent. 
With velocity in the approach tangent high toward the inner side, the losses 
of head shown by all the bends ranged from about 1.5 to 4 times that obtained 
when uniform velocity prevailed in the approach tangent. With the approach 
velocity high toward the outer side, some bends showed slightly less and some 
slightly greater losses than obtained with uniform velocity of approach. With 
high velocity at the top of the approach tangent the loss for each bend was 
between 1.25 and 2 times that obtained with uniform approach velocity, and 
with approach velocity high at the bottom the loss was between 1.3 and 3 
times that obtained with uniform velocity. These ratios were obtained with 
a high velocity along one side of the approach tangent about 3 times the low 
velocity along the other side. From the difference between the pressures on 
the inner and outer sides of a bend at the point of maximum differences, and 
having the size of pipe and the radius of curvature of the bend. It is possible 
to compute the mean velocity and therefore the quantity of flow. When a 
pipe bend has been calibrated it may be used as a flow meter with which 
the discharge can be determined by measuring merely the difference in pres¬ 
sure. The losses in the pipe bends experimented upon appear to vary as the 
squafe of the velocity, and not as the 2.26 power as suggested by some writers. 
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Contour-trenches control floods and erosion on range lands, R. W. 
Bailet and A. R. Cboft (U. fif. Dept, Agr,y Forest Serv.j Emergency Oonserv, 
Work, Forestry Pub, No, 4 (1937), pp, 111+22, pis, 10, figs. 6).—^The purpose of 
this publication is to show the relation of the contour-trench system of flood 
and erosion control to the broader aspects of upstream engineering applicable 
to the Intermountain region, to describe the system in detail, and to give 
instructions for its application in the field, including methods of analyzing 
problem areas. 

Public Roads, [November 1937] (U. 8. Dept. Agr., Public Roads, 18 
(19S7), No. 9, pp. 12]+169’-184+[1}, figs, ^2).—This number of this periodical 
contains data on the current status of various highway projects receiving 
Federal funds as of October 31, 1937, and the following articles: Channel 
Changes on Forest Highways, by H. D. Farmer and A. B. Lewellen (pp. 169- 
175, 182) ; and Experimental Erosion Control on Forest Highway Fills (pp. 
17fl-lS2). 

Studies on the manufacture of insulating board, O. R. Sweeney and L. K. 
Arnold (Iowa Engin, Expt. 8ta. Bui. 136 (1937), pp. 75, figs. 30). —This is a 
report of studies whicli were conducted for the purpose of improving existing 
processes for the manufacture of insulating board from cornstalks and other 
agricultural byproducts. 

Excellent Insulating board was made from cornstalk pulp cooked 3 hr. in 
water at atmospheric pressure. Such board is lighter in color than pressure- 
crooked pulp board and stronger than mechanical pulp board. The .iddition of 
repulped newspapers or other waste paper up to about 20 percent unproved the 
strength of the board. The same result could be secured by adding more 
highly cooked and refined cornstalk pulp in about the same proportions. 

Very good insulating boards were made from cornstalk-straw mixtures, 
sorghum cane, tobacco stems, artichoke stems, and milkweeds. Boards are 
being made commercially from wheat .straw and cornstalks and have been made 
from mixtures of straw and cornstalks. The practicability of the use of the 
other materials is dependent upon their availability in sufficient quantities 
at reasonable prices rather than on technical difficulties. 

The optimum hydrogen-ion concentration for sizing with wax size was pH 
4.5, which agrees with results previously obtained with rosin size. The opti¬ 
mum amount of size was shown to be about 6 percent, but even with this 
amount of size the moisture absor|)tlon was higher than that usually obtained 
with 3 percent rosin size and Indicates that wax sizing is not practical for 
ordinary purposes. 

Wax-sized boards dried at 260® C. had higher strength and lower moisture 
absorption than those dried at 100® or 375®. The lower temperatures are 
more likely to be used commercially, however, since 200® corresponds to a 
steam pressure of 210 lb. per square inch. Boards dried at 100® showed 
greatest strength when dried to 5-percent moisture content. 

The improved forming machine operated very well using pulps of varying 
freeness and produced a board superior in formation to boards from other 
types of machines. Both the new and the older forming machines produced 
a board which is not laminated but composed of highly interlaced fibers. When 
the Improved machine was operated at a rate of 4 ft. 8 in. per minute, equdlly 
good boards wore produced at consistencies of 1.25 and 2.5 percent At lower 
speeds stronger boards were produced at lower consistencies. 

In forming the board mats on a stationary sheet mold, it was found that 
little was gained In moisture reduction by exceeding 5 min. in time or 8 in. 
of mercury vacuunn These results apply to stationary sheet m«ida- hut 
not necessarily to continuous forming machines. 
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Increasing the pressure applied to the board prior to drying increased 
both weight and strength of the board. Stronger and heavier boards can 
be produced by drying in a press under light pressure than by drying in the 
regular drier. If the pressure in the press is increased sufficiently a hard 
type of pressed board having low insulating properties is produced. 

Drying was more rapid at 130® than at 120® or 100®. There was a straight- 
line relation between rate of evaporation and moisture content down to about 
60 percent (dry basis). Boards which had once been dried in the normal 
manner, and then soaked, dried more rapidly than newly formed mats of board. 

When boards were dried at ordinary room temperatures on racks, drying 
was more uniform when the distance between the boards was 1% rather than 
% or 1 in. Apparently the wider spacing allowed better air circulation. In 
the heated but not air-conditioned laboratory In the winter, boards on racks 
dried to satisfactory moisture content in 4 days. While no humidity readings 
were taken, the humidity under the existing conditions must have been low. 
The drying time for boards on racks outdoors in summer but protected from 
the weather was from 10 to 14 days. The drying time for winter outdoor condi¬ 
tions was much longer, very little drying occurring below freezing. All of 
the boards dried in the heated building warped considerably, probably because 
of the low humidity; while boards dried outside showed practically no warp¬ 
ing. Boards piled with strips of board as spacers sagged between the strips. 
The most practical method of drying was to place the boards on the wire- 
covered frames supported upon racks at a 30® angle with the frames 3 in. apart. 
Except for warping, boards dried on the racks and those dried in the drier 
were equally satisfactory. 

Insulating board dried more slowly in the hydraulic press than pressed board. 
The results indicate that the rate of drying of insulating board in a hydraulic 
press can be increased by (1) increasing the temperature of the platens, that 
is, the drying temperature; (2) increasing the freeness of the pulp, that is, 
using less hydrated pulp; (3) increasing the pressure on the board; and (4) 
heating the pulp or the cornstalks used for the pulp above 125® while dry 
before the final refining and board formation. 

The infiltration through cornstalk Insulating board may be reduced by 
increasing the paper content, by increasing the density, or by applying a sur¬ 
face coating of paper pulp. A board practically impervious to infiltration can 
be produced by the use of the paper coating. 

Studies on the dusting of cornstalk Insulating board showed that (1) the 
use of a fine mesh top wire (such as 4()-mesh) or a felt on the press rolls will 
reduce dusting on the top surface of the board, and (2) coating the surface 
of the board with paper pulp or spraying with a solution of tung oil in kero¬ 
sene or with sodium silicate reduced dusting. These materials were more 
effective when applied to the wet board mat as it comes from the press rolls 
than when applied to the dry board. 

Cornstalk acoustical board, L. K. Arnold, H. J. Plaooe, and D. E. Ander¬ 
son {Iowa Engin, Ewpt. 8ta, Bui, 137 (1937), pp. 47, figs. 19 ),—^This report 
describes apj^aratus for the automatic determination of reverberation time, 
together with a method of operation, which is believed to be rapid and accu¬ 
rate. Studies are reported on the effect of composition and surface treatment 
upon the coefficient of sound absorption of cornstalk acoustical board and upon 
the effectiveness of the board when installed on the underside of chairs and 
tables. 

Cornstalk acoustical board made from mechanical pulp had a greater sound 
absorpHon than board made under similar conditions from steamed pulp. 
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Paper pulp added to cornstalk acoustical board made either from mechanical or 
steamed pulp reduced the coefficient of sound absorption. Up to a certain 
point, depending upon the absorptiveness of the basic board and the size of 
the grooves, the addition of grooves increased the sound absorption in propor¬ 
tion to the number of grooves added. Effective acoustical board was made 
by surfacing soft cornstalk insulating board with cornstalk pressed board in 
which holes were drilled. The absorption increased in proportion to the num¬ 
ber of %-in. holes added, up to 225 holes per square foot Certain hollow types 
of cornstalk board were more effective acoustically for the amount of material 
used than solid boards. Cornstalk acoustical board when attached to the 
underside of table tops and chair seats up to the amount applicable under 
practical conditions was only slightly less efficient than when tested under 
standard conditions. 

Using the tractor efficiently, A. W. Clyde (Pennsylvania 8ta. Bui, 34S 
(1937), pp. 20, figs, H), —^This bulletin is a summary of information on the 
subject from various sources, including the results of work conducted at the 
station. It presents practical suggestions on how best to use the tractor in 
the various draft operations. 

It is pointed out that a two-plow tractor in order to be profitable should 
replace at least two horses and be used more than 300 hr. per year. Other 
factors discussed are oils, fuels, and factors involved in traction. Special 
attention is devoted to hitches. 

Farm implements and machinery, S. J. Weight (Jour, Roy, Apr, 8oc, 
England, 97 (1936), pp, 210-236), —This analytical review, prepared by the Insti¬ 
tute for Research in Agricultural Engineering of the University of Oxford, 
relates to power farming, tractors, cultivating implements, harvesting, grass 
conservation, and the use of electricity in farming. 

Some variables in experimental seeders, G. P. McRostie et al. (8ci, Agr., 
17 (1937), No, 8, pp, 523-528, figs. 3; Fr. ahs,, p. 528). —^Experiments are reported 
which were conducted at the University of Manitoba with four types of hand 
seeders, of which two were common commercial types and two were models 
developed for experimental seeding. 

In general, the new continuous belt seeder proved to be the most satis¬ 
factory for the seeding of either head rows or rod rows of wheat. There 
was a definite influence of speed of operation on the amount of seed delivered 
in the case of the Planet Junior seeder. The slower speed in all cases resulted 
in a larger delivery of seed, and no significant influence was secured by vary¬ 
ing the amount of seed in the hopper. With the Columbia seeder the reverse 
condition was encountered. The speed of operation had no significant in¬ 
fluence on the quantity of seed delivered, but increasing the amount of seed 
in the hopper resulted in apparently significant increases. None of the seeders 
tested were as satisfactory in seeding oats or barley as they were in the 
case of wheat. 

Machine placement of fertilizer for cotton, H. P. Smith, H. F. Morris, 
and M. H. Byrom (Texas 8ta, Bui. 548 (1937), pp, 52, figs, 23), —^Thls bulletin 
reports Investigations which were conducted in cooperation with the U. S. D. A. 
Bureau of Agricultural Engineering, the National Fertilizer Associatioi\, and 
the Joint Committee on Fertilizer Application. It is pointed out that the 
placement of fertilizer in relation to the cottonseed at the time of planting 
has a profound influence on the germination of the seed. Exi)eriment8 were 
made at Bryan, Temple, College Station, and Nacogdoches, Tex., from 1982 
to 1035. 
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Of all placements of fertilizer the best germination of cottonseed and the 
highest yields were obtained when the fertilizer was placed to the sides and 
below the seed level. The location of the fertilizer in relation to the seed 
affected germination more than it did yield. When the fertilizer was placed 
within 1 in. of the seed, germination was injured. 

More plants were obtained where one-fourth of the fertilizer was applied 
in the surface soil over the seed and the balance 2% in. to each side and 2 in. 
below the seed level, but a higher yield was obtained where one-eighth 
of the fertilizer was applied with the seed and the balance 3% in. to each 
side and 2 in. below the seed level. 

When results of applying fertilizer in both wide and narrow bands directly 
under the seed were compared, the 3-ln. depth gave the highest number 
of seedlings for both width bands, but the 2-in. depth gave the highest yield 
for the narrow bands and the 1-in. depth for the wide bands. 

For 250-, 500-, and 750-lb. rates, the 500-lb. rate applied in bands 2% in. 
to each side and 2 in. below the seed level gave the largest number of plants, 
but the THO-lb. rate applied in. to each side and 2 in. below the seed level 
gave the highest yield. 

Where all of the fertilizer was placed on one side of the seed the highest 
yield of 326 lb. of lint per acre was obtained, as compared with 312 lb. for a 
divided placement with equal amounts on each side. Two unfertilized checks 
yielded 239 and 257 lb. of lint per acre, and the results show a significant 
Increase from the use of fertilizer for both the one-side and the each-side 
placements when all four locations are considered. Better response from 
the use of fertilizer was obtained at College Station and Nacogdoches than 
at Bryan in the Brazos River bottoms and at Temple. 

Disturbing the soil at any depth under the seed without applying fertilizer 
reduced the final stand of plants as compared with the stand obtained where 
the soil was undisturbed for a distance of 2^ and 3V2 in. to each side of the 
row and no fertilizer applied. 

Plans of farm buildings for Northeastern States (C7, S. Dept Apr., 
Misc, Puh. 278 (1937), pp. 128, figs, 118), —^These plans of farm buildings and 
equiiJinent have been compiled by tlie Bureau of Agricultural Engineering 
and the Extension Service in cooperation with the Connecticut, Massachusetts, 
Pennsylvania, and Rhode Island State Colleges; and the Universities of 
Delaware, Maine, Maryland, New Hampshire, Vermont, and West Virginia, 
Rutgers University, and Cornell University. 

Modern electric and gas refrigeration, A. D. Althousb and G. II. Tubn- 
QUiST (Chicago: OoodhearUWillcox Co., 1936, 2. ed., pp. [10]+858, figs, 368 ).— 
This, the second edition of this handbook (E. S. R., 71, p. 894), has been 
greatly enlarged. It now contains chapters on fundamentals of refrigeration, 
the compression system, the absorption system, conventional domestic com¬ 
pression cycle refrigerators, domestic rotary and hermetic compression cycle 
refrigerators, domestic absorption refrigerators, domestic automatic controls, 
domestic refrigerator electric motors and gas supply, domestic refrigerator 
cabinets, domestic refrigerator Installations, domestic refrigerator servicing, 
service tools and the refrigerator service shop, commercial refrigeration cab¬ 
inets and mechanisms, commercial refrigeration calculations and heat loads, 
commercial refrigeration installation and servicing, refrigerants, technical charac¬ 
teristics, air conditioning, domestic refrigerator specifications, school refrigera¬ 
tion laboratory projects, and answers to review questions. 

Camp stores and fireplaces, A. D. Taylor (U. 8, Dept Agr., Forest Berv., 
Fnwrgency Conserv. Work, 1937, pp. [9]-f Pf, pU. This publication contains 
a large amount of practical information on the subject. 
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AOBICULTUBAL ECONOMICS 

[Investigations in agricultural economics by the Montana Station, 
1935-36] {Montana Sta, Rpt, 1936, pp. 1-13, figs. 2). —Included are some 
findings as to (1) the average size of farm units and gross income, 1928-35, 
on grain and combination grain and livestock farms in 17 counties fairly rep¬ 
resentative of the dry farm area of the State; (2) the value of different 
grades of grazing lands and of productivity values of different grades of dry 
farm crop lands; and (3) the relationships l)etween assessed value and pro* 
ductivity value for different grades of farm and grazing land. 

[Investigations in agricultural economics at the Ohio Station] {Ohio Rta. 
Bimo, Bui, 188 {19S7), pp, 153, 154). —In an article entitled Parity Prices for 
Ohio Farm l*roducts, by J. I. Falconer, a table shows for 16 farm products 
the prices for June 1937, the June parity price (33 percent above the average 
prices, 1916-14), and the percentages the actual prices were above or below 
parity. The percentages above parity were corn 34, potatoes 9, hogs 14, beef 
cattle 9, lambs 20, and wool 25. Those below parity were wheat 15. oats 17, hay 
44, veal calves 12, sheep 31, eggs 28, chickens 4, milk cows 20, and horses 
37. Butterfat was at parity. The table of index numbers of production, prices, 
and income (E. S. R., 77, p. 867) is brought down through July 10.37. 

Current Farm Economics, [October 1937] {Oklahoma Sta., Cur. Farm 
IJcon,, 10 {1931), No, 5, pp. 87-101, figs. 2). —The usual tables of index numbers 
of prices in the United States and Oklahoma and demand deposits in Okla¬ 
homa and of price and purchasing power of Oklahoma farm products are 
brought down through September 1937. Articles are included on the Wheat 
Situation, by A. L. Larson (pp. 89, 90) ; Cotton Loan and Price Adjustment 
Payments (pp. 90-93) and What Policy for Cotton Production and Price Con¬ 
trol? (pp. 96-99), both by T. R. Hedges; Cotton Quality Improvement Pro¬ 
gram Under Way, by K. C. Davis (pp. 93-96) ; and What Attitude Should 
Public Education Take Toward the Cooperative Movement? by F. W. Peck 
(pp. 99-103). An excerpt from the article on Some Economic Aspects of the 
Price Paid to Producer.s for Butterfat in Oklahoma 1926 to 1935, Inclusive, 
previously noted (B. S. R., 77, p. 8G7), with an additional chart showing the 
average monthly farm prices of butterfat in the United States and Oklahoma. 
1926-35, is also included. 

[Investigations in agricultural economics by the Puerto Rico College 
Station, 1935—30], J. E. McCord {Puerto Rico Col. Sta. Rpt. 1936, pp. 
61-11). —In addition to brief summarizations of findings previously noted in 
studies on small farms, the credit situation, and coffee farms, a preliminary 
summary is Included of the average production, receipts, expenses, labor 
income, etc., on 166 colonos farms (individual sugarcane farms). 

Regional planning.—I, III, National Re.sourco.s Committee {Washington: 
Oovt., 1936, pts. 1, pp. XXlV+192 [pi. 1], figs. 56; 3, pp. [X//]-}-iO/, figs. 
[103]). —Included in part 1 are the recommendations of the National Resources 
Committee, the report of the Pacific Northwest Regional Planning Commission, 
and staff reports of the commission on the study of the Columbia River 
Basin. Part 3 includes the recommendations of the committee and the reports 
of the New England Regional Planning Commission, and of the staff on 
population, land resources, recreation, water resources, transportation, indus¬ 
try, publicity, and planning agencies in New England. 

Graphic survey: A first step in State planning for Vermont ([ifpni- 
pelier]: Vt. State Planning Bd., 1935, pp. [7]-f-Xy+55, [figs. 5d]).—This report 
to the Vermont State Planning Board and National Resources Board includes 
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maps and charts showing the historical development; geographic, physio- 
graphic, and climatic features; soil productivity; land use and ownership; 
roads; population distribution; employment, income, and wealth; industrial 
distribution; agricultural regions; value of agricultural products; farm facili¬ 
ties and equipment; size of farms; farm tenure; debt and costs; data as to 
relief; State forests and parks; education; medical facilities; State expendi¬ 
tures; etc. 

State planning, Vermont, 1936 (Montpelier: Vt, State Planning iJd., 
19S6, pp. 84, [figs. 5P]).—^The data \n the report noted above are amplified and 
revised, and graphs are included showing data obtained from special studies 
of welfare and State finance. 

First biennial report of the South Dakota State Planning Board (8. Dak. 
State Planning Bd. Bien. Rpt.f 1 (1985-36)^ pp. [S]45, figs. 3).—In¬ 
cluded are the reports and recommendations to the State legislature, Federal 
Government, and county planning boards on land use, tenancy, range lands, 
weed and insect pest control, soil conservation, agricultural statistics, market¬ 
ing, education, taxation, tax delinquency, public milk supplies, water supplies, 
rural recreation, and other subjects pertaining directly to agriculture, and 
also subjects pertaining to hydroelectric power, navigation, State institutions 
for physical and mental defectives, Indians, public health, mining, public parks, 
State forests, public works, etc. Also are included the reports of the board 
to the Emergency Drought Conference called by the Central Northwest 
Regional Planning Commission at Rapid City, S. Dak., August 21 and 22, 1936; 
the general recommendations of the commission made to President Roosevelt’s 
Great Plains Drought Area Committee on a permanent program of restoration 
for the drought area; and lists of the members of the standing committees of 
the committee planning boards in the State. 

The future of the Great Plains: Report of the Great Plains Committee 
{Washington: Oovt., 1986, pp. [8]+184, IP^s. 15], figs. [3^]).—^This is the report 
of the committee appointed by President F. D. Roosevelt in September 1936 
to suggest “a long term program for the efficient utilization of the resources of 
the Great Plains area.” The physical characteristics of the area, Its population 
and settlement, the undesirable tendencies in land use and tenure and the 
destructive effects thereof, and the attitudes of mind of the i)eople, and a 
program of readjustment and development through Federal, State, and local 
actions and farm organization and practices are discussed. Ways to insti¬ 
tutional readjustment are set forth in memorandums on capital and credit; 
taxation; legal problems, including soil erosion control, acquisition and develop¬ 
ment of submarginal lands, acquisition and administration of tax-delinquent 
lands, grazing control, rural zoning, farm tenancy, and water utilization; and 
education for conservation. Appendixes include the President’s letter of instruc¬ 
tions to the committee; articles on Soil and Water Conservation in the Great 
Plains—Typical Results of Operations Program, by the U. S. D. A. Soil Conser¬ 
vation Service (pp. 133-143), and on the Benefits Derived by Areas Surround¬ 
ing Irrigation Projects, by the Bureau of Reclamation, U. S. Department of the 
Interior (pp. 144, 145) ; a report of a land use study in Fergus County, Mont., 
by R. B. Haight; an excerpt, entitled A Montana Cooperative Grazing Asso¬ 
ciation, from a bulletin previously noted (E. S. R., 76, p. 412) ; a standard 
State soil conservation districts law; summaries of Texas legislation on soil 
erosion control, of the New York and Wisconsin plans for developing and pre¬ 
serving State forest land, and of the Taylor Grazing Act; Montana grazing * 
laws of 1935; New Mexico legislation relating to underground water; uniform 
underground water law for Western States suggested by a committee of the 
Wes^m State Engineers* Association; and a brief bibliography. 
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Farm records, J. A. Hopktns (Ames, Iowa: Oolleyiate Press, Inc., 193€, 
pp, Xyil+219t figs, 16), —Part 1, the organization of the farm business (pp. 
1-42), deals with the farm budget, production records, farm inventory, and 
the net worth statement; part 2, financial accounts (pp. 45-00), discusses the 
more common forms of accounts kept on farms; part 3, analysis of the farm 
records (pp. 73-124), discusses the presentation of the facts of income, sug¬ 
gests ways the records may be used currently, describes the i)reliminary anal¬ 
ysis of the combined financial and statistical records, and suggests more 
accurate Interpretations of the measures of performance and some of the 
many interrelationships between the various parts of the farm business; part 4, 
some special problems (pp. 127-105), deals with perennial crops, orchards, 
personal, partnership, stock share partnership, and outside investment accounts, 
accounts for landlords, valuation of inventories, and depreciation; and part 5, 
physical records and enterprise analysis (pp. 169-211), deals with feed and 
labor accounts, the analysis of enterprises, and the use of accounting data in 
budgetary control. 

Some records of farmers in North Dakota, I-III, C. E. Miller {N. Dak. 
Ayr, Col., Dept. Ayr. Econ., 1936, pp. [21+14, figs. 5).—The tables and charts 
included are based on data collected in cooperation with the North Dakota 
Extension Service and the Works Progress Administration. Part 1 deals with 
crop yields on an Individual Cass County farm, 1907-35; part 2 with labor 
incomes, 1915-35, on two Ward County farms; and part 3 with Incomes, 
exi)enses, cost of living, and other items on a number of Morton County farms, 
1933-35. 

Ontario agricultural outlook report, 1937 ([Toronto]: Min. Ayr. [1931], 
pp. 48, fiu^^ 7).—^The outlooks for different field crops, different kinds of live¬ 
stock and livestock products, fruits, vegetables, poultry products and other 
agricultural products, and the trends of prices of farm lU’oducts and manufac¬ 
tured products, employment, and exports of farm products are discussed. 

[Profitableness of farming in Scotland] (Scot. Dept. Ayr., Rpt. Profitable¬ 
ness of Farming, 5 (1932-33), pp. [l]+65; 6 (1933-34), pp. i6]+63; abs. in 
Intematl. Rev. Ayr. [Roma], 27 (1936), No. 12, pp. 369E-381E). —These are the 
fifth and sixth reports of the series previously noted (E. S. 11., 73, p. 404). An 
analysis is made of 206 farm accounts relating to the year 1932-33 in the fifth 
report and of 239 accounts for the year 1933-34 in the sixth report. 

Land utilization and rural economy in Korea, H. K. Lee (Chicago: Univ. 
Chicago Press; Shcmyhai: Kelly Walsh, 1936, pp. XII+302, figs. 12). —The find¬ 
ings in a study in 1931-32 are discussed in chapters on the general conditions 
bearing on land utilization and rural economy; characteristics of Chosen 
(Korean) agriculture; land utilization; land ownership and tenancy; the 
utilization of forest, urban, and mineral land; capital investments other than 
in land; farm labor; rural credit; marketing and prices of farm products; 
farm income and expenses; the standard of living; and agricultural coloni¬ 
zation. 

A report on land ownership in South Dakota (Brookings: S. Dak. State 
Planning Bd., 1936, pp. [85], figs. 72). —^The ownership classes and patterns in 
the State, as of March 1, 1934, are discussed and maps included showing the 
size and location of holdings under different types of ownership in the various 
counties in the State. 

Farm tenancy in North Oarolina, 1880-1985, R. M. Williams and 0. 
Wakefield (North Carolina St a., AE-R8 Inform. Ser. No. 1 (1931), pp. [«] + 
66, pi. 1, figs. 31).—This is a synthesis of available information on the subject* 
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Costs of producing hops in Oregon during 1035, G. W. Kuhlman 
(Padfio Hop Grower, 4 (1937), No, 10 [il], pp. 4> 5).—This article, based on 
work of the Oregon Experiment Station,, analyzes investment, yield, costs, 
and the effects of yields and size of hop yards on costs of 79 yards with 
3,830 acres ef hops. 

The total cost of production averaged 16.6 ct. per pound, ranging from 
12.37 ct. for the 20 low-cost farms to 20.18 ct. for the 20 high-cost farms. 
Thirty-eight farms had costs below 15 ct. and 11 over 20 ct. Average costs 
decreased from 21.8 ct. for the farms with yields of less than 600 lb. per 
acre to 15.6 ct. for those with yields over 1,000 lb. per acre. 

Factors influencing the cost of production of eggs and pullets in 
southern Arizona, H. Bmbleton and H. C. Morse, rev. by H. Embleton 
(Arizona 8ta. Bui. 158 (1937), pp. 14I-I68, figs. 5 ).—This is a revision of Bulle¬ 
tin 145, previously noted (E. S. li., 70, p. 266). A few tables and some com¬ 
parable data from other State experiment stations have been added, and a^ 
few new computations made. 

North Park cattle production: An economic study, R. T. Burdick and 
M. Reinholt (Colorado Sta. Bui. 435 (1937), pp. 87, figs. 10 ).—This study 
made in cooperation with the Bureaus of Agricultural Economics and Animal 
Industry, U. S. D. A., covers the 3 yr. 1929-31, inclusive. The data analyzed 
were secured for 18 ranches repre.scntative of medium- and large-sized ranches, 
with part of their areas owned and part leased. Eight of the ranches were 
Included in the study made in 1922-25 (E. S. R., 60, p. 483), and some com¬ 
parison of the findings for those ranches is made. The data in the present 
study were obtained from record books kept by the cooperating ranches and 
monthly check-up visits. Purchase and sales records were secured from 
commission-house statements. 

The soil, climate, landownership, etc., of the area are described. The 
ownership and size of the ranches, improvements and equipment, labor, finan¬ 
cial organization and income, and the receipts, expenses, and cash available 
for family living are analyzed and discussed. The problems of size of ranch, 
ranch organization, use and cost of national forest grazing, and of cattle 
prices and marketing are discussed. An analysis is made of the practices and 
effects on organization, costs and income of winter feeding, calf production, 
cattle losses, pounds of beef produced, expenses per head of cattle and for 
different classes of cattle, hay production, etc. Two selected ranches are 
analyzed and suggestions made for reorganization. On the basis of the data 
obtained, budgets were calculated indicating sales and expenses on theoretical 
ranches organized to sell their surplus cattle as (1) calves, except replace¬ 
ment heifers, (2) yearling steers and excess yearling heifers, (3) 2-year-old 
steers and excess 2-year-old heifers, (4) calves and fat cows, (5) yearling 
steers and fat cows, and (6) 2-year-old steers and fat cows. These budgets 
showed the fat-cow combinations to be the best. Where surplus cattle were 
sold as growing cattle rather than fat cows the calf budget was best. 

Joint report of the special committee on the turkey industry (V. 8. 
Dept. Agr., Bur. Agr. Econ., 1937, pp. [8]-f-25).—This report presents the find¬ 
ings in a siyvey made by a committt‘e comj)osed of representatives of the 
U. S. D. A. Bureaus of Agricultural Economics, Animal Industry, and Home 
Economics, Agricultural Adjustment Administration, and Extension Service, 
and the U. S. Farm Credit Administration. Production trends and shifts, fac¬ 
tors responsible for expansion in production, production credit, costs of pro= 
duction, marketing, cooperative turkey marketing associations, possibilities of 
a marketing agreement, the expansion of the demand for turkeys, present 
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information services of the Bureau of Agricultural Economics, needed addi¬ 
tional types of information, etc., are discussed. 

Economic problems affecting turkey marketing in California, J. M. 
Tinley and B. C. Vooehies {California 8ta. Bui. 612 {1937), pp . 78, figs , 17 ).— 
Data are assembled and analyzed regarding turkey production in the United 
States and California—the changes in numbers produced, geographical shifts 
in numbers, the relation of shifts in numbers to human population, and the 
production of all types of poultry. The methods of marketing turkeys in the 
United States and in the San Francisco and Los Angeles markets and the 
methods whereby prices of turkeys and other i)Oultry are determined and made 
public are discussed. The turkey iiroduction trend in relation to trend of 
human population and changes in buying power and consumiition habits are 
discussed in relation to their effects on turkey prices in the United States. 
An analysis is made of the regional trends, annual changes, and seasonal 
variations in farm pric(‘S of turkey.s, and of the seasonal variations of prices 
of turkeys in the wholesale markets in Los Angeles, San Francisco, and New 
York City. The cold storage holdings of turkeys and chickens and marketing 
costs and margins are discussed. Some of the findings and conclusions follow. 

The number of turkeys on farms in the United States decreased from 10,754,000 
in 1890 to 3,627,000 in 1920, then increased to 5,382,000 by 1935, while the human 
population from 1890 to 1935 about doubled. In 1935 the Mountain States 
had over 8 times and the Pacific States nearly 2U, times as many turkeys 
as in 1890. The average number of turkeys per 100 population in 1929 was 
13.8 for the United States as a whole, 26.2 in the three Pacific States, and 22.6 
in California, but the per capita consumption of turkey meat in the Western 
States is approximately twice as high as the United States average. In 1920 
the North Atlantic States produced about 17 percent of their requirements of 
turkeys, the North Central States about 58 percent, the Western States about 
70, and the west North Central, South Central, and South Atlantic States 
approximately 100 percent. By 1935 the deficit position of the North Atlantic, 
South Atlantic, and east North Central States was greatly accentuated, but 
in the Mountain States nearly one-third of the turkeys were surplus and the 
Pacific States had a small surplus. From 1920 to 1929 farm prices of turkeys 
averaged nearly 100 percent higher than during the period 1910-14, while the 
index of all farm products averaged only 50 percent higher. During the de¬ 
pression, farm prices of turkeys declined more rapidly than the prices of all 
farm products, but since 1933 turkey prices have shown the greater degree of 
recovery. Annual production of turkeys, together with the level of consumer 
buying power, appears to be the most important factor influencing the annual 
level of turkey prices. Higher prices for chickens, beef, pork, lamb, and other 
meats appear to have been a strengthening factor in turkey prices. During 
the period 1933-35 farm prices of turkeys in the Western States averaged 
about 10 percent lower than 1912-15 while in other geographic divisions the 
average was about 10 percent higher. Farm prices of turkeys showed no 
pronounced seasonal movement, largely because of there being two distinct 
marketing periods. The first and most important runs from October to January 
or February, during which time tlie bulk of young birds are sold, and the second 
from March or April to June, during which period breeder hens are sold. Due 
to the poor quality of birds during the later period, prices are usually several 
cents per pound lower than during the first period. Cold storage holdings 
show a pronounced seasonal variation, with the peak in February or Ma^;ch 
and the low point in November. Since 1925 the trend in the peak storage 
holdings in February or March has been pronouncedly upward, while that of 
low holdings in November has been less pronouncedly downward. No very 
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close correlation between storage holdings and seasonal prices of turkeys was 
found. In addition to the establishment of better facilities to make available 
reliable information as to supplies and prices of turkeys in the Los Angeles 
market, the conclusion is reached that the producers of turkeys in southern 
California would strengthen their bargaining position by killing, dressing, and 
grading turkeys at country plants and by establishing, or selling their dressed 
turkeys through, a cooperative sales agency in Los Angeles. 

The economics of imperfect competition, J. Robinson {London: Macmillan 
d Co., 1933, pp. XII+352, figs, 82). —“The main theme of this book is the analysis 
of value.” The subject is discussed in parts on technic; monopoly equilibrium; 
comi)etitlve equilibrium; the comparison of monopoly and competitive output; 
price discrimination, dealing with the case of a single Arm selling the same 
commodity at different prices; monopsony: the demand for a factor of pro¬ 
duction, tile factor used being labor; the comparison of monopoly and competi¬ 
tive demand for labor; exploitation, dealing with monopolistic and monopson- 
istic exploitations of labor; and a world of monopolies, In which it is shown 
how the analysis can be linked up with A. C. Pigou’s* work on the economics 
of w’elfare. An appendix discusses the application of the results of analysis to 
increasing and diminishing returns. 

The controlled distribution of a crop among independent markets, 
F. V. Waugh, E. L. Bubtis, and A. P. Woijf {Quart. Jour. Econ., 51 {1936), 
No. 1, pp. 1-il, figs. 10). —This paper is “concerned primarily with the market¬ 
ing of agricultural crops, where a t 3 q)ical situation is that the growers or 
their organization have at the beginning of the marketing season a dettnite 
quantity, all of which they are to sell in a definite period of time. The prob¬ 
lem is to find what proportion of a fixed total to sell in each individual market 
in order to get the greatest possible net income for the crop.” It deals with 
the application of the general principles of discriminalive prices discussed by 
J. Robinson, noted above, to the marketing of a number of agricultural crops. 
The principle of equal marginal net returns from all markets, even or uneven 
production or sales from year to year, allocation of supplies between two 
markets and among several independent markets, the practicability of the prin¬ 
ciple of equalizing marginal returns, discriminative marketing and the con¬ 
sumer, and the mathematical development of the conditions of maximum returns 
are discussed. 

Speculation and the carryover, J. B. Williams {Quart. Jour. Econ., 50 
{1936), No. 3, pp. 4S6-455, figs. 6). —This is a mathematical analysis of the 
effects of speculation upon the supply and the demand for a commodity. 

Windfall tax and processing tax refund provisions of the 1936 Revenue 
Act, W. P. Febgeb (Amer. Econ. Rev., 27 (1937), No. 1, pp. 45^0, figs. 3 ).— 
“The background of these provisions is explained, and the nature of the 
economic proof required is outlined and analyzed in its relation to economic 
theory and to the experience of the processing industries concerned.” 

Problems of the cotton economy: Proceedings of the Southern Social 
Science Research Conference, New Orleans, March 8 and 9, 1935 {Dallas, 
Tex.: South. Region. Com., Social Sci. Res. Council, 1936, pp. [VIII]+86, [fig. 
13).—These proceedings include a paper by J. T. Sanders, with remarks by 
T. J. Cauley, on cotton in world affairs, which deals with the research needed, 
cotton and foreign affairs, and future research problems; one by R. B. Vance, 
with remarks by C. A. Wiley and C. S. Johnson, on cotton and tenancy, which 
de^ls with the concepts, definitions, issues, materials, technics, and interpretations 

♦ The Economics of Welfare. London; Macmillan & Co., 1020, pp. XXXVI-i-07fl, figs. 

110 ]. 
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in research on the problems, and makes comparisons with the British policy in 
Ireland; one by H. W. Odum, with remarks by M. D. Anderson, on cotton 
and diversification, dealing with methodology, implications, definition, and char¬ 
acteristics of the problem, areas of research, problems of research, etc.; and 
one by H. C. Nixon, with remarks by M. Evans, on cotton and southern politics. 
The report of the special committee deals with the organization for research 
and research projects and methods. 

Sales of cotton for future delivery, 1025-26 to 1935-36, R. E. Betts 
(U. 8. Dept, Agr,, Misc, Puh, 282 (19811), pp. 42, figs, 13). —^Tables and charts 
show for the New York and the New Orleans Cotton Exchanges for the i)eriod 
August 1925-July 1936 by crop years (August 1 to July 31) the total volume 
of sales (exclusive of transactions exempt from tax) of cotton-futures con¬ 
tracts ; the number of contracts sold for delivery in each active futures month 
and number and percentage of such contracts reported settled by actual delivery 
of certified cotton; and other related data. One table shows the number of 
futures contracts on the Chicago Board of Trade by months, January 1929- 
July 1936. 

Farmers’ grain elevators and warehouses in the Pacific Northwest, in- 
termountain States, and western Montana, 1934-35, H. E. Ratouffe 
(Farm Credit Admin, [U. 8.], Coop, Div., Misc, Rpt, 8 (1986), pp. 17, pi. 1 ).— 
This study was made in cooperation with the grain cooperatives and the 
State extension services and experiment stations of Oregon, Washington, 
Idaho, Utah, and Montana. Data were obtained regarding 68 of the 163 
local farmers’ elevators and warehouse associations, 21 intermountain coop¬ 
erative grain marketing associations in southern Idaho and northern Utah, 
and 13 cooperative grain associations in western Montana. The report applies 
particularly to the North Pacific associations. 

Net returns were obtained by 94 percent of the associations handling over 
300,000 bu. of grain, by 78 percent of those handling from 150,000 to 300,000 
bu., and by only 50 percent of those handling less than 150,000 bu. The chance 
for net income was 60 percent greater in associations having 75 or more mem¬ 
bers than in smaller associations. About 75 percent of the members patronized 
their associations and furnished 75 percent of the grain. Net income was ob¬ 
tained by only two-thirds of the associations whose members had less than 
50 percent equity in their associations, as compared with 85 percent in the 
associations with member equities of over 50 percent Average current assets 
consisted of 15.4 percent cash, 44.6 receivables, 16 inventory, and 24 percent 
other items. Chances for operation losses were substantially reduced where 
the cash exceeded 12 i)ercent and receivables were less than 30 percent Net 
incomes were had by all the associations where storage charges were 2.25 
ct. per bushel or less but by only two-thirds of the associations where such 
charges were higher. Side line business was relatively unimportant and 
margins small. 

The international grain trade, A. A. Hooker (London: Isaac Pitman d 
Sons, 1986, pp. X+144, [figs, 3]).—“The present volume describes the trade from 
its London aspect, since I^ondon remains the largest di.stributional center for 
international grain, and it is written principally for the market clerk who is 
anxious to improve his knowledge of the trade and acquire a wider and more 
balanced view of the world’s grain business.’’ It is divided into two parts— 
distribution in space and distribution in time and uncertainty bearing. 

Philadelphia wholesale fruit and vegetable markets, R. B. Donaidson 
(Pennsylvania 8ta. Bui. S49 (19S7), pp. 56, figs, li).— This study was made In 
cooperation with the Bureau of Agricultural Economics, U. S. D. A., and the 
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New Jersey State College of Agriculture. It is based on the following records 
obtained from September 1935 to July 1936: Distribution records from 50 
dealers in the Dock Street market and 25 from the Callowhill Street market, 
one of the principal chain stores, and the Philadelphia Terminals Auction 
Company; interviews with 89 growers in 10 Pennsylvania counties, with 112 
out-of-town buyers, with 85 retailers in Philadelphia and 15 in Camden, and 
with 94 drivers of trucks from 11 States bringing produce to the Dock Street 
market; traffic data on the Dock Street market; and conferences with com¬ 
mittees and representatives of the Philadelphia produce trade. 

The present status of the markets is analyzed, with particular reference 
to existing physical facilities and the shift in importance of the various mar¬ 
kets due to clianging methods of transportation. The status and possibilities 
of Philadelphia as a receiving market for Pennsylvania-grown products and 
as a distributing market to secondary cities of the State are discussed and 
suggestions made for improvements in the physical facilities, organization, 
operations, etc., of the Philadelphia markets. 

One of the greatest needs pointed out is coordination among the five markets, 
which are now set up on the arbitrary basis of whether produce arrives by 
rail, boat, or motortruck. This results in too many markets attempting to 
perform the same functions. 

“The development of direct purchases and transportation by motortruck from 
producing areas are a challenge to the fruit and vegetable interests of the 
Philadelphia market. This has been a development of the past decade. The 
rapidity of the movement will depend to a great extent upon comparative 
costs. So long as buyers in smaller cities can purchase and transport by truck 
direct from producing areas more cheaply and more efficiently than they can 
purchase in the Philadelphia market, the present tendency to avoid the Phila¬ 
delphia market is likely to increase.*' 

Farmers’ cooperative marketing and purchasing associations in Mis* 
souri, E. G. Schiffman and H. M. Haag (Missouri Sta, Bui. 389 (1937), pp. 71, 
figs. 6 ).—This bulletin is devoted chiefly to a description and discussion of the 
organization and operation of exchanges and elevator.s. Data wore obtained 
for the year 1935 or as of December 31, 1935, chiefly by means of a survey 
schedule filled out from the financial records of associations and from replies 
to questions asked managers. Such records were obtained from 273 exchanges 
and elevators, 21 livestock shipping associations, 8 creameries, 24 fruit asso¬ 
ciations, and 6 miscellaneous associations. limited information regarding G1 
other associations including 26 exchanges and elevators was obtained by a 
mail questionnaire. 

The data on exchanges and elevators are analyzed and discussed under the 
headings of location, laws under which chartered, dates of incorporation, 
variations in volume of sales, associations and volume of business by areas, 
products and supplies handled, diversity of business, variations in Importance 
of commodities by areas, number of patrons, margins, methods of handling, 
methods of transportation, services performed for patrons, quantity discounts, 
credit policy, collection practice, membership, stockholders, directors, managers, 
financial condition, auditing, and distribution of earnings. In the analyses, 
groupings are made on the basis of amount of sales, areas of the State, com¬ 
modities handled, type of business, size of town, number of patrons, sources 
of purchases, sales outlets, percentages of supplies delivered or collected, credit 
policy, requirements for membership, etc. A brief analysis and discussion -is 
also included on the other types of organization. 
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The study showed a total of 410 local cooperative marketing and purchasing 
associations, of which 313 were exchanges and elevators, 54 livestock shipping 
associations, 8 creameries, 27 fruit associations, and 8 miscellaneous asso¬ 
ciations. The total estimated sales were $31,619,000. The average sales were 
for exchanges and elevators $92,900, livestock shipping associations $21,000, 
creameries $82,400, fruit associations $14,100, and other associations $32,100. 

The organization, practices, and membership participation of two 
North Carolina farm cooperatives, S. L. Clement {North Carolina ^fia. 
Bui, Sll {1937), pp, 105, figs, 5).—This is a study of the Wake Farmers’ Coopera¬ 
tive, Inc., a 10-year-old organization covering one county and having for its 
principal program warehouse service on feed and seed and the selling of eggs 
and baby chicks, and the Farmers’ Mutual Exchange, a 4-year-old organization 
covering five counties and having for its objective the development of market¬ 
ing services on poultry, eggs, hams, seeds, and grains, with the supply business 
in fertilizer, feed, and seed to help develop marketing services. Information 
was obtained by interviews with IG charter members, 54 other members, and 
90 nonniember patrons of the first association and 55 charter members. 60 other 
members, and 78 nonmember patrons of the second association. The sample 
in each case included approximately 20 percent of the members. The develop¬ 
ment, present organization, capitalization and structure, volume of business, 
etc., of each association are described. Tables are included and disciLssed 
showing for the two types of members, the nonmember patrons, and total 
persons interviewed the numbers and percentiiges, the data, information, 
opinions, etc., obtained as to school attendance; sources of information; at¬ 
tendance at meetings; radio ownership; number of newspapers or magazines 
subscribed for or received; desire for more information; suggestions received 
from county agents, agricultural teachers, and other sources; type of tenure; 
length of farming exijerience; residence on same farm, size of farm; present 
and past membership in cooperatives and farm organizations; church attend¬ 
ance; group buying and selling; opinion of confidence in and dealings with 
managers and directors; services rendered by the associations and the ad¬ 
visability of further extension of services; prices charged by the associations 
and their effect on general level of prices; credit extended; production credit 
associations; patronage dividends; quality of supplies; marketing services per¬ 
formed by the associations; frequency and types of meetings; attitude toward 
cooperation; reasons for trading and length of dealing with the associations; 
encouragement of neighbors to deal with the associations; proportion of pur¬ 
chases made through the associations and obligations to dealers, etc.; and 
the criticisms and suggestions for the associations. 

The following yardsticks of efliciency arc described briefly and as far as 
the data permit applied to the two associations: Growth and competitive 
stability, net income, close supervision, operating liquidity, adequate working 
capital, buying capacity and pricing policy, merchandise capacity, credit ex¬ 
tension and collection policy, financial independence, ownership of fixed as¬ 
sets, reserve policy, member equity, shortage or overage, and diversified service. 

An appendix presents data as to soils and crops, size of farm, road system, 
cash income and expenditure for feed, analysis of population, and farm op¬ 
erators by color in the area covered by the two associations. 

An analysis of Montana farm prices, P. L. Slaosvolo {Montana 8ta, Bui, 
$45 {1937), pp, 78, figs. 15 ),—^Tables show, so far as the data were available, 
(1) for the period January 1908~July 1937 the monthly farm prices and the 
averages for the calendar year and crop year (August-July) for all wheat, 
36084-~38-9 
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barley, oats, rye, corn, flaxseed, alfalfa seed, dry edible beans, potatoes, sugar 
beets, apples, all hay, alfalfa hay, clover hay, timothy hay, beef cattle, sheep, 
lambs, milk cows, veal calves, hogs, horses, chickens, turkeys, wool, butter, 
butterfat, and eggs; and (2) by calendar years 1918-36 and crop years 1918-35 
the carlot shipments of wheat, flax, rye, peas and beans, potatoes, apples, sugar 
beets, barley, oats, corn, and all hay. The shipments are also shown in charts. 
Index numbers of prices, quantities shipped, and gross incomes were con¬ 
structed for crops (wheat, barley, rye, flaxseed, hay, potatoes, beans, and 
sugar beets), for livestock (beef cattle, lambs, hogs, butter, and wool), and 
for farm products (the 13 products used in the crop and livestock indexes). 
Tables and charts show the three indexes by months and calendar and crop 
years so far as data are available from January 1908 to July 1937. Other 
tables and charts show the average prices and indexes of prices of wheat, bar¬ 
ley, hay, and lambs 1908-36; butter 1909-36; hogs and eggs 1910-36; beef cattle 
1911-36; and flax 1913-36; and for each product during the period 1922-36. 
The method used in constructing the index numbers is described. 

Regional differences in the farm price of Irish potatoes and sweet 
potatoes, Tennessee and United States, C. E. Allred, P. T. Sant, and E. M. 
Shannon (Tennessee Sla.^ Agr. Eeon. and Rural Soeiol. Dept. Monog. 56 
{1931), pp. figs. 10). —“The purpose of this monograph is to show 

the geographic variations in the price of Irish i)otatoes and sweetpotatoes in 
Tennessee, by crop reporting districts, and in the United States by States, and 
to point out some of the reasons for these price differences.” Wide dilTerences 
are noted. 

RUEAL SOCIOLOGY 

The standard of living of farm families in selected Michigan com¬ 
munities, E. Mumford, J. F. Thaden, and M. C. Spurway (Michigan 8ta. 8pcc. 
Bui. 287 (1397), pp. Jfl, fig. 1), —Three hundred and seventy-six farm families 
were included in this study, selected from dairy, fruit, potato, and general 
farming communities. Data were obtained from the families by the use of 
score cards, one for standard of living with 83 items and the other for farm 
practices with 60 items, each card totaling 1,000 points. 

The average standard of living score for 240 families was 511 points, the 
range being from 179 to 884. The variability was greatest for leadership, next 
for organizational afliliations, and least for family practices. The average 
farm practice score was 534, the range being from 222 to 790. The families 
rating highest in each of the six main divisions of the standard of living 
schedule also scored highest in each of the main divisions of the farm prac¬ 
tice schedule. Farmers who had the more efficient farm practices had incomes 
that were about three times as large as those with the less efficient practices. 
Standard of living and farm inactices were more closely correlated than were 
standards of living and income. More than one-half of the items contributing 
to a high standard of living required little or no cash outlay but rather de¬ 
pended upon use of time in the various family practices, in arrangement and 
beautification of the home and its surroundings, and in participation in the 
educational, organizational, and recreational programs and activities of the 
community. Additional years of schooling of the parents and of the children 
19 yr. of age and over were associated with relatively higher standard of 
living scores and also with relatively high farm practice scores. Farmers who 
maintained regular contacts with agricultural extension activities had an aver¬ 
age standard of living score 168 points higher than those with no extension 
Halation. Regular readers of agricultural bulletins scored 115 points more 
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than nonreaders of bulletins. Farmers who had a high standard of living 
score belonged to three times as many organizations as those with a low 
rating. Those who exercised leadership by helping to bear the responsibilities 
of the organizational and institutional life of their communities had a higher 
standard of living and farm practice rating than other farmers; they farmed 
larger acreages, had an average of 3 yr. more schooling, read more, and a 
much larger proportion of them participated in extension and Smith-Hughes 
activities (83 and 24 percent, resj^ectively) than nonleaders. 

The adjustments that most families made during the depression were of two 
main types: (1) Seventy-one percent produced more of the family living from 
the farm and ( 2 ) adjustments requiring little or no expenditure of money, 
such as making more use of the opportunities furnished by the community and 
substitution of inexpensive types of recreation for the more commercial forms. 

Social life in the Crooked Creek area, H. J. Boxser {Pennsylvania Sta, 
Bui. 345 {1931), pp. 29, figs. 12). —The area within which this study was com 
ducted was the location of a U. S. Department of Agriculture soil erosion 
control demonstration. (Cooperating farmers agreed to follow for a period of 
5 yr. jointly idanned procedures involving such undertakings as gully control, 
tree planting, and changes in cropping systems. A comprehensive economic 
and social survey of 4o8 farms in the watershed furnished basic information 
on certain factors of the levels of living prevailing at the beginning of the 
demonstration. 

“Eighty-nine percent of the people living on the farms in this area had 
some direct social contact through their organizations. One-fourth of them 
had attended church and one or more additional organizations. Three-fifths 
went to church but to no other organization meetings, and 3 percent attended 
some organization but not church. The Grange reached directly more people 
than any other nonohurch group. Both attendance at meetings and the exer¬ 
cise of leadership were greater for those families in the higher income groups. 
As income represented by gross cash receipts rose, the equipment of the farm 
home became more nearly complete and the number of books per family 
increased. Age influenced both the extent and the tyix's of social activity. 
There was a tendency for the aged to decrease all kinds of nonorganizational 
activity other than visiting with neighbors before surrendering contacts through 
organizations. The women made more contacts than the men, except in fam¬ 
ilies with young children. The social contacts of part-time farmers both 
within and outside of organizations were much fewer than those of the full¬ 
time farmers. In home equipment, also, they ranked lower. Tenants made 
fewer contacts in organizations and held leadership positions proportionately 
less than owners.’’ 

AGRICULTURAL AND HOME ECONOMICS EDUCATION 

Vocational interests of rural high school pupils in Pennsylvania, C. S. 
Anderson {Pennsylvania Sta. Bui. 342 {1937), pp. 28, figs. 3). —“The purpose of 
this study was to discover the rei)resentative nature of the vocational interests 
of rural high school pupils in Pennsylvania and to tost the validity and re¬ 
liability of expressed interest preferences. Specifically, the problem was to 
trace the development of group interests of rural secondary school children 
for possible use in educational planning and to discover the valid extent of 
the use of individual interest estimates in vocational guidance. Attention was 
given to some factors which may limit an entirely free and sound expression 
of vocational interests.” 
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The study was made In rural high schools of the State, teaching Tocational 
agriculture and homemaking, in which the freshman class in September 1921) 
numbered less than 76. An analysis is made of the records obtained from 
345 boys and 359 girls who completed 4-yr. records. A comparative analysis 
is also made of the records of 126 boys and 164 girls for whom fairly com¬ 
plete recoi'ds were obtained but who dropped out of school before completing the 
senior year. A vocational interest questionnaire was submitted to each boy 
and girl in September 1929, May and September 1930 and 1931, and May and 
December 1932. The following occupational groupings were Included in the 
questionnaire: Agriculture, artists and entertainers, aviation, clerical, domestic 
and personal, engineer, law’yer, mechanical, music, nurse, physical education 
and athletics, physician, public service, scientific, teacher, vocational teacher, 
trade, transportation and communication, other occupations, and no choice. 
In September 1929 the Otis Group Intelligence Test, Advanced Examination 
Form B, was administered, and the boys and girls were divided into three 
groups, namely, superior quarter, average group, and the below-normal quarter. 

While only two out of three boys or girls did not change their vocational 
preference during any school year or summer vacation, the proportion choosing 
each occupation remained nearly constant during the 4 yr. Only 37.4 percent 
of the boys and 39 percent of the girls retained their original vocational interest 
during the 4 yr. Approximately two-thirds of the choices of boys at any survey 
period were agriculture, aviation, mechanical work, and engineering, and 
about the same ijroportion of girls selected clerical work, nursing, or teaching. 
In the senior year there was a noticeable decrease in the number of boys 
choosing aviation and the number of girls choosing leaching. The boys in the 
above-average intelligence group made more choices in scientific work, en¬ 
gineering, other occupations, and teaching than the below-average group, who 
most frequently cho.se mechanical work or agriculture. Girls of superior ability 
made a larger proportion of the teaching choices. The below-average group 
predominantly selected nursing. The average number of different vocations 
chosen by each pupil during the seven survey periods was slightly more than 
two. Boys choosing agriculture and aviation and girls choosing clerical work, 
nursing, and tea,ching were more apt to have made an early permanent choice. 
Between 25 and 30 percent of the pupils recognized the influence of .some 
person in their choices. About 40 percent of the boys and nearly 30 percent 
of the girls were consciously influenced by an experience which was, in most 
cases, doing work or play related to the vocation. Summer vacation employ¬ 
ment had no appreciable effect on the choices of boys in September and in¬ 
fluenced only half of the 10 percent of the girls who worked away from home. 
Less than one-fourth of the boys chose their fathers’ occupations. The interests 
of the 280 pupils eliminated from school before the twelfth grade were very 
similar to those of the below-average intelligence group. 

The following conclusions are reached; “(1) The expression of a vocational 
interest by a boy or girl should be considered as only one of the factors in 
the determination of the occupation in which success is most likely to be 
achieved. (2) The permanency of vocational interests of rural secondary 
school childil^n is as high as was found in this study chiefly because, as the 
Individual interest histories reveal, the Interests of each pupil go through a 
genetic development within a relatively narrow range of vocations. (3) In¬ 
dividual interest histories, compiled at regular intervals during school training, 
are valuable because they show trends in interests and bring out underlying 
tendencies, aspirations, and limiting factors that one conference or Interest 
questionnaire cannot define. (4) Rural boys are predominantly Interested 
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In vocations which require a major emphasis on physical activity. . . • 
(5) A large proportion of rural reared girls are interested in nursing and 
teaching. (6) There is a tendency for pupils with superior intelligence to 
choose the professions, and for children below average in native ability to 
prefer mechanical vocations. (7) In general, pupils of high school age do 
not have clearly formed, valid reasons for their vocational preference. More 
accurate occupational information is needed. (8) The majority of eliminated 
pupils who enter unskilled mechanical and personal service vocations had, 
while still in school, expressed that type of interest. (9) The opportunity to 
experience the essential elements of a vocation is the most important influenc¬ 
ing factor in the development of a vocational interest.” 

Profitable farming and life management, W. J. Fraser {Danville, III.: 
Interstate Prtrs. and Pubs., 1937), pp. J^16, figs. 137 ).—“It is the purpose of this 
book to point out a practical, economical method of making the improvements 
so sorely needed in farming and farm life and to illustrate the necessity and 
beneflt of applying this method or principle of improvement to production, 
rational consumption, and more abundant living.” The chapters are followed 
by references and questions. An introduction by T. N. Carver is included. 

Crop management and soil conservation, J. F. Cox and L. E. Jackson 
(New York: John Wiley d Sons; London: Chapman d Hall, 1937, pp, 
XVII’\-610, figs. [200 \).—This is a textbook for secondary schools. The chap¬ 
ters in part 1 (pp. 1-280) present general facts regarding and principles of 
crop management and soil conservation. Part 2 (pp. 291-576) includes infor¬ 
mation as to specific crops. The chapters are followed by references and sug¬ 
gestions for discussion. A general plan is suggested for use of teachers in 
correlating the plan of the text into a program of instruction. 

FOODS—HUMAN NUTRITION 

A handbook of food preparation, S. F. West and L. Sobye (Ncm? York: 
Macmillan Co., 1937, pp, XI-{-291, figs. 14 ).—In this manual the laboratory pro- 
cedures are classified under experiments and exercises. Basic recipes are 
given for each group of related dishes, accompanied by suggestions for varia¬ 
tions. The chapters contain questions and problems and are completed by 
summaries of the underlying scientific principles Involved in the preparation 
of vegetables; fruits; cereals and starches; eggs; milk and cheese; batters 
and doughs; sugars and sirups; frozen mixtures; meat, poultry, fish, and 
gelatin; fats and oils; beverages; and in food preparation. The final chapter 
is devoted to the planning and serving of meals. An appendix contains 43 
references. 

Food preparation, M. D. Sweetman (Neto York: John Wiley d Sons; Lon- 
don: Chapman d Hall, 1937, 2, ed,, [rea.], pp. XI+449* figs. 54 ).—^This well- 
known book has been brought up to date. The general plan remains the same 
as in the edition previously noted (E. S. R., 68, p. 658). 

Nutritive value of milks—plain versus chocolate flavored, W. S. Muellbs 
and W. S. Ritchie {Intematl. Assoc. Milk Sanit. Ann. Rpt., 25 (1936), pp. 61- 
77, figs. S ).—Essentially noted from another source (E. S. R., 77, p. 881). 

The effect of boiling on the nutritive value of milk, S. Graham and 
N. Morris (Arch. Disease Childhood, 12 (1937), No. 69, pp. 169-172).^Two 
children aged W /2 and 7^ yr., respectively, were given a diet in which milk 
supplied approximately 50 percent of the calories and 70 percent of the total 
protein and contained in addition sugar, bread, butter, orange juice/ and 
bananas. For five 7-day periods the milk was given alternately boiled and 
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raw. Calcium, phosphorus, and nitrogen determinations were made on the 
feces, urine, and food samples, and the fat content of the feces and diet was 
also determined. The results indicate that there is no evidence that over 
short periods the boiling of milk impairs either its absorption or utilization 
when the diet is adequate. The retention of calcium and phosphorus was 
slightly lower when boiled milk was consumed. 

[Cooking qualities of soybeans] (Puerto Rico Col, 8ta. Rpt, 1936^ p, 84 )•— 
A brief report is given of cooking tests on several varieties of soybeans. 

Undesirable color change in frozen peas stored at insniflcicntly low 
temperatures, H. CAMPHiaLii (Food Res., 2 (1937), No, 1, pp, 55-57).—In this 
study conducted by the U. S. D. A. Bureau of Chemistry and Soils, chloro¬ 
phyll extracts were prepared from scalded frozen-pack Alderman peas stored 
at —20.G° and —6.7° C. for yr. Si)ectroscopic examination revealed the 
presence of pheophytin in the yellow extract prepared from the —6.7® mate¬ 
rial and demonstrated its absence in the bright green extract prepared from 
the —20.6° material. It is concluded that the loss of green color in frozen- 
pack peas stored at insufliciently low temperatures is essentially the slow trans¬ 
formation of chlorophyll into pheophytin as the result of the acids of the 
cell sap acting on the chlorophyll. It is presumed that the color change in 
peas acted upon by the Lactohacillus group of bacteria during delay before 
freezing is due to the formation of pheophytin by the action of lactic acid. 
Tlie fact that scalded peas stored at —6.7° in air-tight containers over am¬ 
monia water did not discolor, presumably because the cell acids were neu¬ 
tralized by the ammonia absorbed, is offered as evidence that these acids are 
responsible for the color change in the peas. 

Frozen succotash, J. S. Caldwell, J. M. Lutz, and H. H. Moon (Canning 
Age, 17 (1933), No. 12, pp. 449-‘451y —To test the possibility of preserving 

ready-mixed succotash by freezing, succotashes made from various combina¬ 
tions of six varieties of sweet corn, five of lima beans, and one of green snap 
beans were compared with separately frozen samples of the vegetables mixed 
at the time of cooking and with samples of the same succotashes preserved by 
canning. 

The frozen combinations were decidedly superior in color, appearance, pal- 
atability, fullness, and naturalness of flavor to the canned combinations 
and compared favorably with the mixtures obtained from the separate packs. 
Very good products were obtained from combinations of Golden Cross Bantam 
corn and Fordhook lima beans, Stowell Evergreen corn and Burpee Improved 
beans, and Stowell Evergreen Hybrid corn with the Henderson variety of 
lima beans. The combinations containing green snap beans were judged only 
fair to good in flavor and texture. 

Nutritive and therapeutic Talue.s of the banana: A digest of scientific 
literature (Boston: United Fruit Co., Res, Dept., 1936, pp. 143 [fig. i]).—^A 
digest of the scientific literature on the banana in the form of abstracts of 
articles and books is presented. 

Report of two outbreaks of food poisoning, J. C. Getgee (Pub. Health 
Rpts. [U. 8.], 52 (1937), No. 24y PP- 765-772).—One outbreak of food poisoning 
traced to crej^ custard cake from a single bakery which affected more than 
110 persons and another in which 6 persons became ill and 3 died after eating 
a commercially canned antipasto are reported. In five mild cases of botulism 
Intravenous injection of 10 percent hypertonic solutions of glucose proved 
effective, as judged by a decrease in the intensity of the signs of intoxication^ 

An outbreak of Salmonella food infection caused by filled bakery prod¬ 
ucts, E. J. Staff and M. L. Gkover (Food Res., 1 (1936), No. 5, pp. 465-479, 
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figs. 2 ),—^An outbreak of food infection is reported in the eastern part of the 
State of Rhode Island in March 1935 which produced the classical gastro- 
enteric symptoms in 208 persons and resulted in three deaths. The common 
factor was a cooked cream filling contaminated with S. enteritidis. Bacterio¬ 
logical and epidemiological evidence suggests the possibility of rodents as the 
contaminating agents. 

Staphylococci in relation to food poisoning, G. M. Dack {Amer, Jour. 
Pub, Health, 27 (1937), No, 5, pp, 440-443 ),—In this review paper the author 
notes that the enterotoxic substance may be produced under natural conditions 
in high protein foods, as well as foods rich in starch, and that the toxic quality 
is not completely destroyed after 30 min. of exposure to the temperature of 
boiling water or low temperature storage for G7 days. Products such as cream- 
filled pastry and cakes may become contaminated during manufacture and the 
organisms, which have been dormant during refrigeration, after purchase will 
multiply and elaborate the poison if left for a few hours at room temperature. 
Custard-tilled puffs and Muirs are not impaired in flavor or appearance after 
reheating at a temperature suflicient to kill the staphylococci. Outbreaks of 
food poisoning due to staphylococci have also been traced to other foods such 
as cheese, gravy, doughnuts, milk, ice cream, and meat sandwiches. 

Influence of temperature on growth and toxin production by Clostridium 
botulinum, F. W. Tanner and E. W. Oglesby (Food Reft., 1 (1936), No, 6, pp. 
481-494 )*—The development of different strains of O, botulinum, C, putrificum, 
C. sporogenes, and C. thcrmosaccharolyticum was studied in different media at 
different temperatures and in liquid media inoculated with toxbi-free spores 
of C, botulinum. To del ermine the toxicity the cultures were injected into 
mice. 

It appears that the temperature required for the germination of spores is 
higher than that at which growth and multiplication will occur. Growth 
occurred and toxin was produced within a few days at 15® C. when vegetative 
cells were inoculated and at 20® when either vegetative cells or spores were 
inoculated. At 10° the growth of vegetative cells occurred only after at least 
27 days, with no growth of detoxified spores after 47 days. The different 
strains of C. botulinum showed marked variations in their temperature rela¬ 
tions. The results would seem to indicate that foods stored at room temper¬ 
ature or under only slight refrigeration may become dangerous fairly rapidly, 
but when kept at temperatures lower than 10® (50° F.) will remain safe for 
a considerable length of time. 

An outbreak of botulism In Wyoming, R. B. Lindsay, J. R. Newnam, 
and I. C. Hall (Jour, Amer, Med, Assoc,, 108 (1937), No, 23, pp, 1961-1964) •— 
An outbreak of botulism which caused two deaths following the eating of 
home-canned wild mushrooms of unknown species is described. The mush¬ 
rooms had been packed cold in quart glass jars with a little garlic and salt 
and steamed for 4 hr. in a water bath. Upon opening they were fried in 
butter with tomato paste and seasonings. Examination showed the presence 
of a weak type A toxin of Bacillus botulinus. 

Antimony in food poisoning, E. Kaplan and F. A. Kobff (Food Res,, 1 
(1936), No. 6, pp, 529-536 ),—The authors discuss the possibility of contamination 
of food with antimony, reporting tests which show that as much as 26,7 mg 
of total antimony was extracted from cheap enamel vessels by hot 2 i>ercent 
tartaric acid but not more than 2.G4 mg by sauerkraut. Since 1928 three out¬ 
breaks in England have been traced to the consumption of lemonade prepared 
in buckets containing antimony in the enamel and not ordinarily used foi food 
and drink. Although no eases of illness definitely diagpiosed as antimony 
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poisoning^ have been attributed to the use of enameled cooking vessels, utensils 
containing antimony compounds are not recommended for the storage and 
preparation of acid foods. 

Digestion and health, W. B. Cannon (Neto York: TF. TF. Norton d Co., 
1936, pp, I11-160, figs, 14). —^Thls book contains a presentation In a modified 
form of the lectures of Beaumont which appeared in 1833, and discusses the 
nature of appetite, hunger, and thirst; digestion and bodily vigor; and indi¬ 
gestion from pain, worry, and excitement. 

Basal metabolism of normal yonng men and women of various races 
in Hawaii and basal metabolism of Samoan men, C. D. Miller and F. G. 
Benedict {Hawaii Univ., Res. Pubs. No. 15 {1937), pp. 71, figs. 2). —^This study 
is reported in two parts. 

Part 1, which was previously noted briefly from another source (E. S. R., 
77, p. 420), contains data on 258 subjects and includes in addition to the 
racial groups given in the previous report pure Hawaiian male and female 
and Korean male subjects. 

Arranged in order of descending average deviations from the Harris-Benedict 
prediction standards, the racial groups are classified as follows for the men: 
Pure Hawaiian —6.8 percent, Caucasian —6.7, part Hawaiian —6.1, Korean 
—5.8, Chinese —5.3, Japanese —2.8, and Chinese-Hawaiian —2.4 percent. The 
similar classification for the women is as follows: Chinese —15 percent, 
Chinese-Hawaiian —13.7, Japanese —10.8, Caucasian —7.8, part Hawaiian 
—7.4, and pure Hawaiian —6.8 percent. It is evident that these groups of 
women living in Hawaii have a basal metabolism appreciably lower than the 
corrected American standards. “The results . . . support the idea that the 
prediction standards for all women should be lowered at least 5 percent.” 

In part 2, using the same technic, basal metabolism tests were made on 21 
young men of pure Polynesian ancestry living in Samoa. The values obtained 
are essentially the same as the Harris-Benedict prediction standard, but are 
definitely higher than those found for the Caucasian men and the other racial 
groups living in Hawaii. 

The nutritive value and cost of the Philippine constabulary ration, I. Con¬ 
cepcion {Philippine Jour. Sci., 62 {1937), No. 1, pp. 89-114). —^A study of the 
variety in the weekly constabulary ration showed that it contains approxi¬ 
mately 50 foodstuffs as compared with about 40 in the average American family 
dietary and from 20 to 30 in the average Filipino family dietary. The protein, 
fat, carbohydrate, phosphorus, and iron contents and the number of calories 
compare favorably with the American standards, but the diet is very deficient 
In calcium and low in the vitamin-carrying foods. The cost per 1,000 calories 
is low as compared with figures given for army rations for other countries, 
and the percentage distribution among the different classes of foodstuffs is poor. 
It is recommended that the ration should include more milk, fresh fruits, leafy 
vegetables, potatoes, and onions and less meat and fish. 

An investigation into the health of 1,530 pre-school children, P. Hen¬ 
derson {Arch. Disease Childhood, 12 {1937), No. 69, pp. 157-168, fig. 1). —It was 
found that 51 percent of the 1,014 children under 2 yr. of age and 70 i)ercent 
of the 516 cljUdren over 2 yr. had one or more physical defects other than 
disorders due to faulty methods of feeding. Approximately 44 percent of the 
older group had dental caries and 11 percent of the entire group were under¬ 
nourished. Only 13 cases of active rickets were found. A study of the eco¬ 
nomic conditions of the homes of 1,214 children showed that 30 percent were 
being maintained on incomes too low to allow the purchase of foods stated 
by the nutrition committee of the British Medical Association to be the mini¬ 
mum essential for health. 
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Influence of certain fruits on fecal flora and intestinal reaction in diets 
of rats, W. B. Essbxkw, Jb. {Food Res,, 2 {1931), No. 1, pp. 65-72, figs. 8).— 
Contributing from the Massachusetts Experiment Station, the author deter¬ 
mined the effect of fruit diets on the intestinal flora, intestinal putrefaction, and 
intestinal acidity of the albino rat in studying the beneflcial action of fruit 
diets for intestinal disorders. 

Bacteriological studies of the feces of rats before and after varying per¬ 
centages of dried and raw cranberries were added to the diet demonstrated 
that a 20-percent cranberry diet is effective in reducing the numbers of fecal 
gas-producing and Escherichia coli bacteria. In animals receiving 1 i>ercent 
ferric oxide supplement to the basal diet for 10 days, the degree of reduction 
of ferric to ferrous oxide was determined before and after the inclusion of 10 
percent dried cranberries or 20 percent fresh cranberries, fresh McIntosh 
apples, and fresh cultivated blueberries and showed that diets containing 20 
percent of these fruits materially decreased intestinal putrefaction. H-ion 
determinations of the intestinal contents of rats receiving the basal diet, with 
and wihout 10 and 20 percent raw cranberries, or a 100-i)ercent raw apple 
diet showed that the inclusion of these fruits significantly increased the acidity 
of the contents of the cecum and large intestine. 

Investigations into refection, M. Nathan {Acta Path, et Microhiol. Scand., 
14 {1937), No. 3, pp. 383-411, fig. 1). —^The literature on refection, a condition 
which occurs in rats receiving a diet low in or free from vitamin Bi and is 
characterized by normal growth in spite of inadequacy of intake and by the 
excretion of voluminous white feces with a particularly large content of undi¬ 
gested starch and containing characteristic vibriones, is reviewed. 

The results of a series of tests on groups of rats receiving normal and vita¬ 
min Bi-free diets supplemented by feces from refected animals suggest that 
pronounced deficiency of vitamin Bi is not needed for the occurrence of spon¬ 
taneous refection. 

Methods for determining by quantitative analysis the starch content of the 
feces and the percentage of digestibility of the fecal or intestinal starch in 
relation to that of ordinary starch are described. With potato starch as the 
sole source of carbohydrate, the rats on the vitamin Bi-free diet grew almost 
normally and excreted relatively large quantities of starch. There appears to 
be “a close relation between the two phenomena, normal growth of refected 
rats fed on a B-free diet, in which a portion of the starch becomes indigestible 
within the rat, and the normal growth of animals fed on a B-free diet contain¬ 
ing potato starch which was difficult to digest before.” 

Use of air in basal metabolism, 0. V. Perbill and K. K. Jones {Soc. Empt. 
Biol, and Med. Proc., 36 {1937), No. 4, pp. 444-448, fig. 1). —A basal metabolimeter 
with the spirometer incorporated in an auxiliary tank is described and illus¬ 
trated. The machine has a capacity of 40 1, which is sufficient to provide the 
patient with fresh warmed air for the entire 6-min. test period. When tested 
on six subjects the results agreed within 2 percent of those obtained with a 
Benedict machine. 

Iron versus iron and copper in the treatment of anemia in infants, O. A« 
Elvehjem, D. Duckles, and D. R. Mendenhall {Amer. Jour. Diseases Children, 
5S {1937), No. 3, pp. 785-793, figs. 4). —In this extension of earlier studies at 
the Wisconsin Experiment Station (E. S. R., 74, p. 884), hemoglobin determi¬ 
nations were made by the Newcomer method about once every 4 weeks on 
infants with normal hemoglobin and at more frequent intervals on anemic 
infants. During the first part of the study the anemic infants were given 
iron in the form of ferric pyrophosphate, and later copper sulfate supplements 
were also administered. 
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The healthy well-fed infants having a sufficient reserve of iron and copper 
maintained an average level of from 11.5 to 12.5 g of hemoglobin per 100 cc 
of blood throughout the first 2 yr. of life. The administration of iron supple¬ 
mented with copper brought about a maximum response in the regeneration 
of hemoglobin in the anemic infants, whereas iron alone gave an inadequate 
response. During periods of infection the administration of medicinal Iron 
and copper was ineffective. 

Does liver supply factors in addition to iron and copper for hemoglobin 
regeneration in nutritional anemia? E. B. Hast, O. A. BnvEH,TEM, and G. O. 
Kohler (Jour, Expt. Med,, 66 (1937), No, 2, pp, H5-150, figs, 2). —In continuation 
of the series of investigations conducted at the Wisconsin Experiment Station 
(E. S. R., 76, p. 723), the authors demonstrate in this study that the value of 
liver in the treatment of anemia induced by feeding rats on a milk diet 
depends directly upon the amount of available iron and copper contained in 
the liver. Commercial preparations containing iron or iron and copper com¬ 
bined with whole liver, liver extract, or other liver preparations were ana¬ 
lyzed for iron and copper and were fed to rats at levels sufficient to supply 
0.5 mg of iron daily. The wide variations noted in the hemoglobin regenerating 
efficiency of the different preparations is correlated directly with their iron 
and copper contents. 

Vitamins and other dietary essentials, W. R. Aykroyd (London: William 
Heinemann, 1936, 2. ed., pp. XII+226). —In the new edition of this book (E. S. 
R., 71, p. 126), the author has made some deletions and additions to the text 
without altering the original plan of discussing certain aspects of the science 
of dietetics for the benefit of the general reader. 

Effect of calcium and vitamins A and 1) on incidciico of pregnancy 
toxaemia, G. W. Theobald (Lancet [London"], 1937, I, No. 24, pp, 1397-1399 ).— 
One hundred apparently healthy women not more than 24 weeks’ pregnant 
were divided into two equal groups and to the diet of one group 20 grains of 
calcium lactate, 11,000 international units of vitamin A, and 450 units of vita¬ 
min D were added. The incidence of toxic symptoms, such as hypertension 
and albuminuria, was 13 among the treated women and 28 in the untreated 
group, and of other symptoms such as hyperemesis, edema, headaches, cramps, 
and insomnia 10 and 21, respectively. The difference in the incidence of com¬ 
plications between the two groups is attributed to the calcium lactate and 
vitamin supplements given. 

Biological assays for flavin and dermatitis factor (s), ’C. A. Cook, M. P. 
Clarke, and A. E. Light (Science, 85 (1937), No. 2212, pp. 503, 504 ).—To 
measure the amount of flavine in biological materials, IG-day-old rats and their 
mothers were placed on a diet consisting of 35 i)ercent casein, 56 sucrose, 5 
Crisco, and 4 percent Osborne and Mendel salt mixture supplemented by a 
cod-liver oil concentrate supplying 20 units of vitamin A and 4 units of vita¬ 
min D per gram of diet. At 21 days of age, 90 mg of an extract of rice polish¬ 
ings was supplied daily to provide 6 international units of vitamin Bi and 
the factor or factors in the vitamin G complex other than flavine. Selected 
dose levels of the test material were fed daily. The positive control rats 
received 15 /^g of pure flavine, which permitted an average daily growth rate 
of from 1.5 to 2 g. for 4, 6, or 8 weeks. 

A second type of assay is described which is based on the recovery of flavine- 
deficient rats, as shown by the resumption of growth at an average rate of 2 
g per day for 2 weeks when 15 /tg of pure flavine were administered. The 
method requires a longer experimental period but is more sensitive to lower 
levels of flavine. 
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Both methods have been used to measure the factor or factors other than 
flavine in the vitamin Q complex. Following the first method the basal diet 
was supplemented with 15 fig of flavine and 6 international units of vitamin 
Bi, together with doses of the test material. The control rats received 90 mg 
of rice polishings concentrate, which permitted an average daily growth rate of 
from 1.5 to 2 g for from 4 to 8 weeks. In the second method 30 fig of crystal¬ 
line vitamin Bi and 15 fig of flavine were fed daily during the depletion period. 
When from 75 to 90 mg of rice polishings concentrate was substituted for the 
crystalline vitamin Bi, growth was resumed at an average daily rate of 2.3 and 
2.6 g. respectively, for 4 weeks, while a 56-mg dose level of the concentrate 
yielded 1.3 g weight gain daily. The negative control rats receiving only vita¬ 
min Bi and flavine developed progressive dermatitis in approximately 5 weeks 
and were cured by the administration of the rice polishings concentrate. The 
subjection of the concentrate to ultraviolet irradiation did not affect the bio¬ 
logical factor or factors, but autoclaving resulted in partial destruction. 

The use of a 10-day period for the assay of vitamin B by rat growth 
technic, P. W. Schlutz and E. M. KNarr {Join\ Nutr., 12 (1936), No. 6, pp. 
583-596, figs. 6). —The authors describe a short-period technic for vitamin B 
(Bi) and report the results of its application to groups of experimental rats. 

The amount of growth shown during the 10-day period was found to be a 
criterion of the vitamin B contained in the supplementary material if the rats 
weighed about GO g at the beginning of the depletion period, the basal ration 
contained autoclaved whey in ijlace of yeast and sucrose instead of dextrose, 
and the amount of supplement fed was just sufficient to allow a weight gain of 
from 1 to 2 g per day. The quantity of vitamin B causing a 1-g gain in weight 
is suggested as a unit, and is comparable to the Ammerman and Waterman 
(E. S. R., 76, p. 423) curative dose and approximately equal to 2 Cliase and 
Sherman units. 

A quantitative study of the utilization and retention of vitamin B by 
young children, E. M. Knott (Jour. Nutr., 12 (1936), No. 6, pp. 591-611, 
figs. 2). —The utilization of vitamin B (Bi) as affected by three different levels 
of ingestion was studied by comparing the retentions of eight young children 
during 23 metabolic periods. Biological assay with rats gave the amount 
of vitamin B in the food and excreta of the subjects during a 3-week period. 

The results show that with higher intakes for each level of ingestion in¬ 
creasingly higher retentions of the vitamin were obtained. “On the basis of the 
ingestions giving the highest retentions, the optimum requirement of vitamin 
B by young children is estimated to be 20 units per kilogram of body weight, 
or about 40 Chase-Sherman units per kilogram per day.” 

Note on the variation in the vitamin Bi activity of raw wheat germ, 
A. Z. Baker and M. D. Wright (Jour. Hgg. [London], 37 (1937), No. 2, pp. 
SOS-306, figs. 3). —The vitamin Bi content of 118 samples of cleaned germ from 
11 different sources of raw wheat was determined by animal bioassay, using 
the bradycardia method as developed by Birch and Harris (E. S. R., 73, p. 
567). A definite variation was shown, with 58 percent of the vitamin Bi values 
lying between 10 and 16 international units per gram. 

Action of synthetic vitamin Bi, C. R. Eckler and K. K. Chen (Soc. Ewpt. 
Biol, and Med. Proc., 36 (1937), No. 4, pp. 458-460). —The potencies of the natural 
and the synthetic crystalline vitamin Bi in the form of the hydrochloride were 
compared in polyneuritic rats and pigeons. Pharmacological effects were 
studied in a cat and a rabbit, and the minimum lethal dose of both products 
was determined by intravenous injection into guinea pigs. The results indicate 
that the two products are identical. 
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The yitamin Bi complex and allied factors.—Mammalian factorSy 
J. R. O'Bbien and R. A. Peters {Cur. 8ci. [Indiah 5 (1987), No. 11, pp. 577- 
5St). —^The authors review the several vitamin B» and allied factors of the rat, 
pigeon, chick, dog, and man and discuss the chemical structure and physiologi¬ 
cal properties of the factor flavine which has been isolated in crystalline form 
from natural sources. The effects of a deficiency of vitamin B«, which is still 
an impure concentrate and probably contains additional factors, are described. 
The distribution of flavine and vitamin B« in animal tissues, milk, and yeast 
is given. The conflicting reports of vitamin Bi tests are noted briefly. The 
conclusion is made that vitamin Ba is a factor distinct from both the P-P and 
the antiblacktongue factors, although the two latter factors may be identical. 
The possible relationship of the antianemic factor and the vitamin B, complex 
is still unsolved. 

Effect of artificial achylia gastrica and a diet restricted in vitamin 
By (G) on hematopoiesis, S. R. Mettier and K. Purviance (8oc. Expt, Biol, 
and Med, Proc., 86 (1987), No. PP* 429-4S2, fig. 1). —The administration of 
a diet low in vitamin B, (G) for approximately 80 days to 3 gastrectomized 
dogs did not produce macrocytic anemia, as judged by the blood picture. The 
animals demonstrated the symptoms characteristic of blacktongue, with slight 
loss of body weight, diarrhea, and progressive weakness. 

Vitamin-C content of potatoes prepared for table use by various methods 
of cooking, J. E. Richardson, R. Davis, and H. L. Mayvield (Food Res., 2 
(1937), No. 1, pp. 85-95). —In this contribution from the Montana Experiment 
Station the Vitamin G content of two varieties of potatoes, Netted Gem and 
Bliss Triumph, grown on irrigated land and stored for from 4 to 8 weeks was 
determined by animal bioassay, by the Tillmans method as modified by Bessey 
and King (E. S. R., 71, p. 137), and by iodine titration. Chemical determina¬ 
tions only were made on samples of the potatoes cooked in various ways. 

The following values as determined by dye titration are reported: Netted 
Gem, raw 0.133 mg per gram, boiled 0.128, steamed 0.141, pressure cooked 
0.115, baked 0.17, American fried in butter 0.094, German fried in butter 0.118 
and in Crisco 0.137, mashed 0.108, and escalloped 0.094 mg per gram. The 
following are the comparable values for the Bliss Triumph: 0.126 mg, 0.149, 
0.172, 0.122, 0.122, 0.22, 0.068, 0.134 (no value is given for the German style 
in Crisco), 0.146, and 0.12 mg per gram, respectively. Approximately 4 g of 
raw potato of either variety furnished a minimum protective dose for guinea 
pigs. It is noted with one exception that Bliss Triumph potatoes cooked by 
the various methods contained more vitamin 0 per gram than Netted Gem. 
The amount of vitamin C contained in 150-g servings of the potatoes cooked 
by the different methods is given. 

Stability of vitamin 0 in sweet corn to shipping, freezing, and canning, 
C. P. Dunker, G. R. Fellers, and G. A. Fitzgerald (Food Res., 2 (1987), No. 
1, pp. 41-50, fig. 1). —The ascorbic acid content of raw, fresh cooked, frozen, 
and whole grain canned Golden Bantam sweet corn and of a white, cream- 
style canned sweet corn was determined by the Tillmans method as modified 
by Bessey and King (E. S. R., 71, p. 137) and by animal assay on guinea pigs 
according to fhe Sherman, LaMer, and Campbell method (B. S. R., 46, p. 865). 
Dye titrations only were made on 12 samples of market sweet corn in the 
husk, 10 different brands of canned sweet corn, fresh com in the husk stored 
at room temperature and at refrigerator temperature (4.4® C.), blanched, raw, 
fresh, whole-kernel corn at —23.3®, canned corn removed from the can and 
exposed to the air at 4.4®, frozen samples of whole-kernel corn and com on 
the cob before and after 34 days’ storage at —23.3® and also during defrosting, 
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and on sweet corn grown at the Massachusetts State College over a 60-day 
period during the harvesting season. 

Although satisfactory checks were obtained on fresh raw and cooked com 
between the two methods, the bioassay method gave much lower results on 
canned and frozen sweet corn, which may be due to oxidation of ascorbic acid 
while exposed to the air in the feeding cups. The following vitamin C values 
are reported; Fresh raw 51, fresh cooked, frozen, and whole-kernel canned 
45, cream-style canned 40, and white cream-style canned com 45 international 
units per ounce. Except for one which contained 17, the 10 varieties of com¬ 
mercially canned sweet corn varied from 40 to 57 international units of vitamin 
C per ounce. Market sweet corn in the husk and raw sweet corn fresh from 
the field both had a mean vitamin C value of 0.09 mg per gram. Canned white 
corn reheated to boiling for 1 min. lost 5 and canned yellow corn 8.6 percent, 
frozen whole-grain corn cooked 4 min. in boiling water lost 7.3 percent, and 
fresh raw corn on the cob cooked 12 min. in boiling water lost 6.7 i)ercent of 
the ascorbic acid content. 

Fresh sweet corn stored at refrigerator and at room temperature for 24 hr. 
lost less than 10 percent and for 4 days less than 50 percent of the vitamin C 
content. Very slight losses occurred at —23.3® and during 1- to 2-day transit 
in cold storage. Canned corn stored at 4.4° after opening lost from 35 to 50 
percent during 4 days. Frozen samples of whole-kernel and fresh corn on the 
cob did not lose any vitamin C during 34 days* storage at —23.3° and only 6 
percent during complete defrosting at room temperature. The a -corbic acid 
content of fresh sweet corn harvested August 15 was 0.09 mg per gram, August 
17 0.12, September 10 0.08, and October 6 0.07 mg per gram. “From these 
limited data it may be assumed that sweet corn picked early in the season 
has a somewhat higher ascorbic acid content than that picked later in the 
season.” 

Varietal differences in the vitamin C (ascorbic acid) content of tomatoes, 
F. Tripp, G. II. Satterfifxd, and A. D. Holmes {Jour. Home IJvon., 29 (lUSl), No, 

pp. 238-262 ).—A study is reported of the vitamin C content of 10 varieties 
of tomatoes grown on sandy loam soil and of 2 samples of commercially canned 
tomato juice. The tomatoes were picked when nearly ripe, and for whole 
tomato determination a thin slice through the middle was removed and the 
remainder placed in an atmosphere of nitrogen at approximately 40° C. before 
being juiced by light squeezing without contact with any metal. The whole 
tomato sample was macerated with acetic acid, centrifuged, filtered, and the 
extracts in solution were titrated with 2,6-dichlorobenzenoneindophenol, follow¬ 
ing the Tillmans method as modified by Bessey and King (E. S. R., 71, p. 137). 
The juice samples were centrifuged, filtered, and acetic acid was added prior 
to titration with the dye. 

The following values are reported for the ascorbic acid content per gram of 
whole tomato: Pritchard 0.218 mg, Louisiana Pink 0.217, Greater Baltimore 
0.179, Break-o*-Day and Scarlet Dawn 0.170, Grothen 0.167, Louisiana Gulf 
State and Walter Richards 0.166, Marglobe 0.159, and John Bae» 0.148 mg per 
gram. The values for tomato juice reported are Louisiana Pink 0.313 mg, 
Pritchard 0.282, Scarlet Dawn 0.254, Greater Baltimore 0.241, Walter Richards 
0.234, Break-o’-Day and Marglobe 0.232, Grothen 0.228, John Baer 0.224, and 
Louisiana Gulf State 0.147 mg per cubic centimeter of juice. Two samples of 
commercially canned tomato juice contained 0.208 and 0.196 mg per cubic 
centimeter of juice. It is observed that the vitamin C values of soft dnd 
overripe tomatoes were lower than those of firm ripe ones, and that no 
consistent relationship exists between the size of the tomato and the vitamin 
C content. 
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Nutritional value and vitamin C content of Hungarian apples, J. Beckeb 
(E. Beckeb) {Mitt, K, Vngar. Qartenhau-Lehranst.f 2 (1936) ^ pp. 31-37, fig, 1; 
Eng, ahs,, p, 37), —In determinations made on 14 varieties of Hungarian apples, 
the percentage of dry matter in the edible part varied from 10.45 to 18.82, 
total acid from 0.38 to 0.79, and invert sugar from 6.1 to 11.27. The vitamin O 
content varied from 25 to 165 mg per kilogram. “Variety is undoubtedly the 
most important factor which determines the vitamin C content, but Hungarian 
soil and climate may also [account] for the high vitamin values.’* 

The ascorbic acid content of fruits and vegetables with special reference 
to the effect of cooking and canning, M. Olliver {Jour. Soc. Chem. Indus., 
Trans., 55 {1936), No. 2^, pp. 158T-163T, figs. 5).—Using the Birch, Harris, and 
Ray modification (E. S. It., GO, p. 169) of the Tillmans titration method, the 
author determined the ascorbic acid content of 22 fruits and vegetables, raw 
and after subjection to different methods of cooking and canning, and of 5 
samples of commercially bottled and canned fruits. Ascorbic acid values are 
reported for different portions of the apple, pear, orange, spinach, asparagus, 
and peas; for raw gooseberries and greengage plums after storage at room 
temperature and in the cold; for seven varieties of oranges; and for canned 
fruits and vegetables after cold storage for from 7 days to 36 weeks. 

Due to the marked variation observed in the amount of ascorbic acid pres¬ 
ent in different parts of individual fruits and vegetables and in different vari¬ 
eties of one fruit, it is sugg(‘sted that limits of variation rather than fixed 
values should be given to the vitamin C content of fruits and vegetables. The 
ascorbic acid content decreased markedly in vegetables stored at room tem¬ 
perature and to a slightly smaller extent at 32® F. The loss of ascorbic acid 
in fruits appears to be counterbalanced by the increase due to the ripening 
process. The loss incurred during cooking and canning was small, and at the 
end of these processes the vitamin C was frequently evenly distributed through 
the solid and the liquid. In some vegetables an apparent gain in vitamin 
C content was shown after cooking and canning. For practical purposes the 
loss during cold storage was not very significant. Time tables are given which 
show the amounts of raw, cooked, and canned fruits and vegetables required to 
give 30 mg of ascorbic acid. 

Ascorbic-acid content of bananas at three stages during ripening, R. M. 
Leverton {Food Res., 2 {1937), No. 1, pp. 59-63). —Using the 2,6-dichlorophenolin- 
dophcnol titration method of Tillmans, as modified by Bessey and King (K. S. 
R., 71, p. 137), with hot IS percent acetic acid for the first extraction, followed 
by two extractions with 8 percent acetic acid, both containing metaphosphoric 
acid as suggested by Mack and Kertesz (E. S. R., 77, p. 151), the ascorbic acid 
content of bananas taken from the same hand in the green, yellow, and ripe 
stages was determined in 21 hands. Expressed as milligrams of ascorbic 
acid per gram of banana pulp, the average values are reported as green 0.061 
mg, yellow 0.063, and ripe 0.073 mg per gram. The ripe bananas were always 
higher in ascorbic acid than the green ones taken earlier from the same hands. 

Some obsevvations on vitamin-C content of oranges and lemons, J. E. 
Richabdson, R. Davis, and P. Sullivan {Food Res., 2 {1937), No. 1, pp, 81-83 ),— 
In this contribution from the Montana Experiment Station the ascorbic acid 
content, determined by the Tillmans method as modified by Bessey and King 
(E. S. R., 71, p. 137), and by titration with 0.01 n iodine solution, gave the 
following values: California Valencia, choice (size 176), 0.39 and 0.44 mg, 
respectively, by the dye and iodine titration determinations; Valencia, fancy 
(size 200), 0.43 and 0.47 mg; navel, fancy (size 200), 0.61 and 0.63 mg; and 
navel, fancy (size 216), 0.62 and 0.68 mg per cubic centimeter of juice, respec- 
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tively. The vitamin C content of an average orange, as determined by the two 
methods, is given as 20.5 and 23.1 mg, respectively, for the Valencia, choice, 
containing 52.5 cc of juice; 21.5 and 23.5 mg for the Valencia, fancy, containing 
50 cc; 31.7 and 32.8 mg for the navel, fancy, containing 52 cc; and 23.3 and 
25.5 mg, respectively, for the navel, fancy, containing 37.5 cc of juice. Both 
methods gave 0.40 mg per cubic centimeter of juice or 17.C mg per average 
lemon for the Sunkist, fancy variety. 

Vitamin-0 content of dairy orange beverages, M. J. Mack, C. R. Fellers, 
W. A. Maclinn, and D. A. Bean {Intematl. Assoc. Milk. Sanit. Ann. Rpt., 25 
(1936), pp. 267-27-i).—Essentially noted (E. S. R., 77, p. 425). 

The question of the vitamin 0 deficit in pregnancy and during lactation 
[trans. title], G. Gaehtgens and E. Werner {Klin. Wchnschr., 16 {1931), No. 

PP> S/fS, 8/f4), —The method of Jezler and Kapp of estimating the state of 
saturation with respect to vitamin C by determining the number of days re¬ 
quired for saturation following daily test doses of 300 mg of ascorbic acid was 
used on 26 healthy pregnant women between the ages of 17 and 32 yr. The 
period of pregnancy ranged from 0 mo. to term. If 50 percent or more of the 
half-day dose (150 mg) was excreted on the third or fourth day, the subject 
was considered to be in a normal state of satuiation. Of the 16 primiparae 
10, and of the 10 multiparae 7 (62 and 70 percent, respectively), showed a sig¬ 
nificant saturation deficit, with average lengths of time before saturation of 5.9 
and 5.3 days, respectively. 

Similar tests conducted in the early days of lactation on 33 subjects indi* 
cated a deficit in 75 percent of the number, with an average of 2 additional 
days before saturation. These subjects had also shown a deficit during 
pregnancy. When the excretion values on the third, fourth, and fifth days 
of the test doses were added to the estimated vitamin C content of the milk 
pix)duccd, as reported by Neuweiler, practically normal values for the total 
vitamin C output were obtained with subjects who had shown a prolongation 
of the test dose period to 5 or 6 days. With this adjustment the percentage 
of cases showing a deficit also dropped from 75 to 57 percent. This is thought 
to indicate that a deficiency during pregnancy was not increased during 
lactation with its extra output of ascorbic acid in the milk. 

Fixation of ascorbic acid by tissues, H. C. IIou {8oc. Expt. Biol, and Med. 
Proc.y 34 {1936), No. 5, pp. 833-835). —The results of tests made on tissues 
from scorbutic and noiiscorbutic guinea pigs show that the scorbutic tissues 
were able to take up more ascorbic acid from Ringer solution than the normal 
tissues. The adrenal tissue took up to its full capacity during the first hour 
of incubation, the intestine took up more during the following 4 hr. than 
during the first hour, whereas the other tissues tested took up comparatively 
little after the first hour of incubation. Of the tissues studied, the capacity 
for ascorbic acid appeared to be greatest in the adrenal and muscle tissue, 
lower in the skin, and least in the intestine and kidney tissue. 

Rato of urinary excretion of test doses of ascorbic acid, E. E. BLilWLEY 
and D. J. Stephens { 80 c. Expt. Biol, and Med. Proc., 34 {1936), No. 5, pp. 
854-858, figs. 2). —This report gives the results of a study of the rate of excre¬ 
tion of test doses of 190 and 200 mg ascorbic acid administered by mouth 
(orange juice or crystalline ascorbic acid) and intravenously (crystalline 
ascorbic acid) to subjects who were unsaturated with respect to vitamin C 
as a result of the intentional administration of a diet low in antiscorbutic 
foods for several days, or saturated following the administration of large 
quantities of orange Juice. 
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The urine specimens were collected at hourly intervals for 6 hr. after 
the administration of the test dose and then in two 3-hr. periods. The urine 
voided between the twelfth and twenty-fourth hours was pooled in a single 
sampie. All specimens were kept in the refrigerator in dark-brown stoppered 
botties containing glacial acetic acid until titration, which except for the night 
samples was carried out within an hour after voiding. 

Composite curves for 50 experiments on unsaturated and saturated subjects 
receiving the vitamin orally or intravenously are given in hourly excretions 
of the test dose expressed as percentages of the test dose and of the total 
24-hr. excretion. 

In the depleted subjects there was only a slight increase in the rate of 
excretion during the first few hours, while in the saturated subjects an average 
of from 80 to 85 percent of the total 24-hr. excretion occurred during the 
first 12 hr. after the administration of the test dose. Maximum excretion 
occurred during the first and second hours after intravenous treatment and 
during the third, fourth, fifth, and sixth hours after oral administration. 

TEXTILES AND CLOTHING 

The sterilization of wool and its effect on physical and chemical proper¬ 
ties of a wool fabric, H. Humfeid, R. E. Elmqi'Ist, and .1. II. Kitferinq 
(U, 8. Dept. Agr., Tech. Bui. 588 (1937)^ pp. 27, figs. 2). —In tests to determine 
the most satisfactory sterilizing method for subsequent bacteriological studies 
on wool fabrics, using as the test organism Bacillus mcsentcricus, physical 
and chemical changes in the fabric caused by the sterilizing treatments were 
measured by strength index, weight, thickness, fiexural properties, sulfur and 
nitrogen content, methylene blue absorption, and scale breakage. 

Heating in xylene, Stoddard solvent, or tctrachloroethylene was satisfactory 
from the bacteriological standpoint and in general left the fabric essentially 
unchanged. Ultraviolet light, potassium i)ermanganatc, iodine, alcohols, glyc¬ 
erol, tribromobetanaphthol, and tetrachloroethane did not produce sterility 
under the experimental conditions. Sodium phenylphenates prevented growth, 
even when present in extremely small quantities, but did not kill the organisms. 
Although formaldehyde and mercuric salts gave sterility, they were retained 
by the wool and therefore rendered the fabric unfit for subsequent bacterio¬ 
logical studies. Intermittent steaming and dry and wet autoclaving produced 
sterility but so changed the physical and chemical properties of the fabric as 
to interfere with its use value. 

Tests on unused and on **worn-out** plain-weave, cotton fabrics, S. 
Davison and A. E. Ginteb (Jour. Home Econ., 29 (1937), No. 5, pp. 333-335 ).— 
Data are presented to show the comparative strength of 33 new and discarded 
plain weave cotton fabrics. The yarn count and weight in ounces per square 
yard were determined for each fabric, and tensile strength tests were made. 
In the majority of the fabrics the filling strength was lower than the warp 
strength, and the decrease in strength in the used fabrics was much greater 
fillingwise than warpwise. 

The effect^ of laundry methods on cotton fabrics, A. E. Ginteb, M. Shad- 
duck, M. Partlow, and T. Pearson (Jour, Home Econ., 29 (1937), No. 6, pp. 319- 
326). —The effects of commercial and home laundry methods were studied on 
five plain weave fabrics of the muslin variety, ranging in price from 17 to 45 
ct. a yard and in weight from 1.623 to 2.842 oz. per square yard. Determinar 
tions were made on the unlaundered fabrics for fiber measurements, yarn 
number, twist and ply, water-soluble sizing, weight, thickness, thread count, 
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and tensile strength, and after 1, 5, 15, 30, 45, 75, and 100 launderings by each 
of seven methods for tensile strength, weight, thickness, thread count, and 
shrinkage. The fabrics were left unsoiled between launderings. The results 
were also analyzed to show the effects due to ironing. 

The commercial washing methods caused less decrease in the strength of 
fabrics during the first 15 launderings but more thereafter than did the 
home methods. The amount of shrinkage was similar with all methods. 
In the commercial process Ironing was responsible for much of the decrease 
in strength fiUingwise, but in the home method, after the first few launderings, 
the washing procedure appeared to be more responsible for the strength loss 
and other changes. 

The durability of cotton garments as affected by laundering and wear, 

A. E. Ginteb, K. Adkins, S. Davison, and S. Peaklmuttbb {Jour, Home Boon,, 
29 (iP87), No, 5, pp, 326-3S2). —Durability tests were made on 48 nightdresses 
made from five cotton muslin fabrics varying in price from 10 to 29 ct. a yard. 
The commercial and home laundry methods used in the study noted above were 
followed. Physical tests such as tensile strength and abrasion, thread count, 
thickness, weight, and shrinkage were made on the unused materials and for 
each garment at Intervals after from 5 to 130 launderings and when the 
garment was worn out. 

No constant relationship seemed to exist between the price of the fabric and 
any one of the physical characteristics studied. The effect of body wear was 
found to be greater than that of laundering. The signs of deterioration due 
to wear were greatest under the arms and across the shoulders of the garments, 
whereas those due to laundering were greatest along the folds and the edges 
of the heavy seams. 

Fabrics and designs for children’s clothes, C. L. Scott and M. Smith 
[U, 8 , Dept. Agr.f Farmers' Bui. 1118 {1937), pp. 2If, figs. 30). —This bulletin is 
a revision of and supersedes Leaflets 52 (E. S. R., 62, p. 298), 63 (E. S. R., 
64, p. 97), 79 (E. S. R., 66, p. 199), and 80 (E. S. R., 66, p. 97). 

HOME MANAGEMENT AND EQUIPMENT 

Family living in Knott County, Kentucky, F. M. Williams, H. K. Stib- 
BELiNG, I. G. SwiSHia, and G. S. Weiss {U. 8. Dept. Agr., Tech. Bui. 576 {1937), 
pp. 69, pi. 1). —This study of the effect of the farming of land much of which is 
below the margin of profitable cultivation upon material conditions of family 
life completes the picture of economic conditions in Knott County, other phases 
of which have been noted (B. S. R., 68, pp. 393, 695 ; 72, p. 556). The combined 
study was a part of a comprehensive survey of economic and social conditions 
in the southern Appalachians, the report of which (B. S. R., 73, p. 264) con¬ 
tains a summary of the family living data presented in full in this publication. 

It was found that the average money income from the farm was $56 per 
family per year for the entire 228 families studied, and that one-third of the 
number had no money Income from this source. The money income from 
employment off the farm averaged $355 and from all sources $494 per family. 

Over half of the living of the families was furnished by the farm, with food 
accounting for over 80 percent of the living. Food purchased also accounted 
for over one-third of the total money expenditure, and yet only 3 of 41 families 
for whom records of summer food consumption were kept had diets which 
could be considered adequate. Clothing expenditures and expenditures, for 
formal education and medical care were very small. 

85984—88-^10 
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The large families characteristic of the county are thought to be an impor¬ 
tant factor in the low levels of living. Many of the small farms represent 
patrimonies from the large families of preceding generations. With the family 
income so low, community resources have been inadequate to provide needed 
schools, roads, or recreational, sanitary, and medical facilities. Settlement 
schools supported in part by groups outside the county have done much to 
meet some of the needs often provided for by county governments in other 
rural areas. 

“The Knott County situation, whether measured by the level of living of its 
population, or by its community facilities, is a product of the scant economic 
resources in relation to its population. With poor farm lands and with no 
industries sufficiently developed to provide supplementary employment, con¬ 
ditions like those described are almost unavoidable. In the main, the problems 
of the people in this section call for economic action on a scale greater than 
the individual family can undertake.” 

Selecting your gas stove, A. E. Baragab (Nebraska Sta. Circ, 55 (1937) ^ pp, 
20, figs, 10), —The technical information reported in Bulletin 86 (E. S. R., 77, 
p. 140) has been utilized as the basis for answers to the most important and 
typical inquiries received by the author in the past 2 yr. from prospective 
purchasers of gas stoves. The questions and answers are grouped under price, 
performance of cooking top, performance of oven and broiler, construction, 
significance of the American Gas Association approval seal, and appearance. 
As a further aid to purchasers, a rating chart is given covering the more 
important points to be considered. Photographs are also included of the dif¬ 
ferent types of surface burners. 

MISCELLANEOUS 

Statistical methods, G. W. Snedecor (Ames, lotva: Collegiate Press, Inc., 
1937, pp. XIII+ 341 , figs. [21]). —A concise presentation is given of the elements 
of statistical methods, with applications and treatment of data obtained in 
the analysis of agricultural and biological experiments. Special attention is 
given to small samples and the use of statistics by the scientist not especially 
trained in mathematics. 

A research program: The Forty-third Annual Report of the Montana 
Agricultural Experiment Station [1986], F. B. Linfield (Montana Sta. Rpt. 
1936, pp. 56, figs. 9). —In addition to a meteorological report for 1936 (pp. 36- 
38), the experimental work not previously referred to is for the most part 
noted elsewhere in this issue. 

Annual Report of [Nevada Station], 1980, S. B. Doten et al. (Nevada 
Sta. Rpt. 1936, pp. 36, figs. 6). —The experimental work not previously referred 
to is for the most part noted elsewhere in this issue. 

Annual Report of [Puerto Rico College Station, 1986], F. A. L6 pez 
D oMiNGUEz ET AL. (Puevto Rico Col. sta. Rpt. 1936, pp. 135). —^The experimental 
work not previously referred to is for the most part noted elsewhere in this 
issue. 

Farm R^earch, October 1, 1987 (Farm Res. (New York State Sta.], 4 
(1937), No. 1, pp. 16, figs. 15). —In addition to articles abstracted elsewhere in 
this issue, there are included Florida Dairying Found To Have Many Unique 
Features, by A. C. Dahlberg (pp. 2, 9) ; Improving Paper Milk Containers, 
by R. S. Breed (pp. 8, 15) ; Disease Content of Seeds Influences Planting 
Value, by W. F. Crosier (p. 11); and A Study in Yellow [Coloring Materials], 
by D. K. Tressler (p. 15). 
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Colorado Station.—Dr. Mark A. Barmore, associate in home economics re¬ 
search, has resigned to become associated with the U. S. D. A. Bureau of Plant 
Industry as chemist in a project cooperative with the Kansas Station in the 
testing of new wheat varieties for their bread-making qualities. 

Hawaii Station.—Leo D. Whitney, assistant agronomist since 1935, died 
November 7, 1937, at the age of 29 years. A native of California, he was grad¬ 
uated from the University of California in 1933 and served there in various 
capacities for short periods. His work in Hawaii had been mainly with taro 
and the native and introduced grasses. 

Hawaii Sugar Planters’ Station.—Dr. U. K. Das, research associate in charge 
of the biochemical laboratory, was killed by an explosion of laboratory ap¬ 
paratus on October 22, 1937. Dr. Das was born in India on July 23, 1902, and 
graduated from the University of Hawaii in 1927, receiving the M. S. degree 
there in 1930 and the Ph. D. degree from the University of Minnesota in 1935. 
He had worked mainly with sugarcane, studying among other phases the im¬ 
provement of breeding technic and the effect of storage and nitrogen fertiliza¬ 
tion on cane quality. 

Indiana Station.—Dr. George D. Scarseth, associate professor of soils in the 
Alabama Polytechnic Institute and associate soil chemist in the Alabama Sta¬ 
tion, has been appointed soil chemist in the agronomy department, with the 
rank of associate professor, replacing Dr. S. F. Thornton, resigned. 

Kentucky Station.—Dr. H. J. Metzger, assistant animal pathologist, has 
resigned. J. B. Smathers has been succeeded as assistant field agent in cream 
grading by Noel L. Watson. 

New Hampshire Station.—Ernest G. Ritzman, research professor in animal 
husbandry, has been appointed a research associate in animal nutrition in 
the Carnegie Institution. The appointment carries with it a direct grant of 
funds for the continuance of the projects previously supported by the institution 
at the station. 

New Jersey Station.—Dr. R. P. White, research specialist in diseases of 
ornamentals, resigned December 31, 1937, to become executive secretary of the 
American Association of Nurserymen. 

Vermont Station.—After certain bequests are paid and on the death of her 
son, the station is to receive the remainder of the estate of the late Alma S. 
Clemens, of Caledonia, N. Y., now valued at approximately $20,000. 

Washington Station.—A 45-acre orchard tract has been purchased near 
Wenatchee for the location of a Tree Fruit Substation, authorized at the last 
session of the legislature. Part of this orchard has been used for many years 
for the fruit investigations laboratory at Wenatchee. 

A. M. Neubert, assistant State chemist, has been appointed assistant chemist 
in the station vice Otto Johnson, resigned to carry on advanced work at the 
University of Minnesota. 

West Virginia University and Station.—Dr. W. H, Pierre, head of the 
department of agronomy, has resigned to become head of the department of 
agronomy in the Iowa College and Station as of February 1. 
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REGIONAL RESEARCH LABORATORIES UNDER THE AGRICULTURAL 
ADJUSTMENT ACT OF 1938 

The Agricultural Adjustment Act of 1938, signed by President 
Franklin D. Roosevelt on February 16, is of immediate interest 
from the standpoint of agricultural research in that it makes spe¬ 
cific provision for a series of regional research laboratories. Under 
the terms of the act the Secretary of Agriculture is directed to 
establish, equip, and maintain four such laboratories, one in each 
major farm producing area, and at these laboratories to “conduct 
researches into and to develop new scientific, chemical, and technical 
uses and new and extended markets and outlets for farm commodities 
and products and byproducts thereof.” This research and develop¬ 
ment, it is provided, “shall be devoted primarily to those farm com¬ 
modities in which there are regular or seasonal surpluses and their 
products and byproducts.” 

For the use of the laboratories, the Secretary is authorized to 
utilize in each fiscal year beginning with that of July 1, 1938, not to 
exceed $4,000,000. One quarter of this sum is to be allocated to each 
of the four laboratories. The Secretary is also authorized to accept 
in the name of the United States donations of property and services 
for the use of specific laboratories and to acquire land and interests 
therein. He is directed to “cooperate with other departments or 
agencies of the Federal Government, States, State agricultural ex¬ 
periment stations and other State agencies and institutions, counties, 
municipalities, business or other oi’ganizations, corporations, associa¬ 
tions, universities, scientific societies, and individuals, upon such terms 
and conditions as he may prescribe.” A report of the activities of, 
expenditures by, and donations to the laboratories is to be rendered 
by him to Congress at the beginning of each regular session. 

As a further provision of this section of the act, allocation is also 
made to the Secretary of Commerce of $1,000,000 per annum “to 
be expended for the promotion of the sale of farm commodities and 
products thereof in such manner as he shall direct.” For the initial 
year beginning July 1,1938, $100,000 of this amount is to be devoted 
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to “making a survey and investigation of the cause or causes of the 
•reduction in exports of agricultural commodities from the United 
States, in order to ascertain methods by which the sales in foreign 
countries of basic agricultural commodities produced in the United 
States may be increased.” 

Thus is brought to fruition a movement for the establishment and 
maintenance of institutions primarily devoted to studies of a wider 
utilization of farm products and byproducts which has been gather¬ 
ing headway for some time. It is of course in direct agreement Avith 
the objectives of the National Farm Chemurgic Council, and the 
underlying philosophy has found expression in such private bene¬ 
factions as the recent Rackham Foundation trust endowment to the 
Michigan Experiment Station of $500,000, the income to be used 
for agricultural and chemurgic research, as noted on page 579. 

The immediate forerunner of the legislation was doubtless the bill 
(S. 2140) introduced into Congress on April 12, 1937, by Senator 
Theodore G. Bilbo of Mississippi, providing for the establishment 
and maintenance of a regional research laboratory for the develop¬ 
ment of new uses of southern agricultural products, particularly 
cotton and cotton plant products, for the purpose of providing new 
markets for southern farm crops. In a radio address delivered soon 
afterward Senator Bilbo pointed out, in part, that “billions of dol¬ 
lars are annually being lost by the southern farmers because science 
has not yet come to their rescue by converting the byproducts of the 
southern farm crops into usable and commercial forms. A partial 
list of yearly southern farm products that now offer opportunity 
for further chemical research is as follows: Byproducts from cotton 
alone—18,000,000 tons of cotton stalks, about 5,000,000 tons of cotton¬ 
seed, 1,200,000 tons of cottonseed hulls, and 1,000,000 bales of 500 lb. 
each of cotton linters; byproducts of waste and culls from other 
southern farm crops—15,000,000 bu. of culled sweetpotatoes, 1,500,000 
tons of rice straw, 500,000 tons of sugarcane bagasse, 100,000 tons 
of peanut hulls, and undetermined amounts of tung-nut hulls and 
shells, pecan hulls and shells. And with all this the story is only 
half told. . . . Millions have been appropriated by Congress to im¬ 
prove plants and increase production, and the time has now arrived 
to give attention to the spending of a part of these millions in scien¬ 
tifically conducted research to discover new uses for this increased 
production and the fruits of these improved plants.” 

Senatot Bilbo’s bill was subsequently redrafted and introduced by 
him as S. 2789, which provided for the establishment and mainte¬ 
nance of a regional research laboratory for the development of indus¬ 
trial uses for southern agricultural products, the first unit to-be 
dfevoted to the development of industrial uses for cotton and cotton 
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products. This bill passed the Senate on July 23,1937, and was favor¬ 
ably reported by the House Committee on Agriculture August 16, but 
failed of enactment prior to adjournment of the session on August 
21. However, S. J. Res. 207, approved by the President on August 
23, expressed the sense of Congress that a permanent farm pro¬ 
gram should be enacted as soon as possible after reconvening, and 
that in this program, ‘‘linked with control of agricultural surpluses, 
there should be research into new uses for agricultural commodities 
and the products thereof and search for new uses, new outlets, and 
new markets at home and abroad.” 

The farm legislation referred to was duly considered in December, 
and each branch of Congress presented a plan for research along these 
lines. That of the House of Representatives authorized the use of 
not to exceed $9,000,000 per annum ($1,000,000 for the use of the 
Secretary of Commerce) for laboratories and other research facilities 
maintained by the Department of Agriculture itself or in cooperation 
with States appropriating not less than $250,000 for physical facil¬ 
ities. The Senate plan provided for four regional laboratories in 
the northeast, midwest, southern, and western regions, with a similar 
offset requirement of $250,000 and suitable land from the State in 
which each laboratory would be located, and made a total annual 
allotment of not to exceed $2,000,000 for the initial year. In con¬ 
ference the compromise plan already outlined was formulated and 
agreed to. 

At the time of writing the many details of administration, location, 
organization, and program were receiving consideration by the 
Department in the hope of instituting active operations as soon as 
possible after the funds become available with the new fiscal year. 
Not the least of the problems to be met is that of cooperation and 
coordination with existing agencies, such as the Bureau of Chemistry 
and Soils of the Department, the regional research laboratories estab¬ 
lished undertheBankhead-JonesAct,andtheactivitiesof many of the 
State experiment stations. What is of greatest importance, however, 
is not the difficulties ahead but the fact that provision has now been 
made for a systematic and sustained attack on a specific and relatively 
restricted phase of agriculture on a scale never before possible. Evi¬ 
dently it is the duty and the opportunity of all agencies concerned 
to meet this new challenge as effectively as is in their power. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AGBICUITUBAL AND BIOLOGICAL CHEMISTBT 

[Chemical research by the Delaware Station] (Delaware 8ta, Bui, 207 
(19S7), pp, 26f 27), —G. L. Baker and M. W. Goodwin record observations on 
factors aifecting the viscosity or plasticity of pectin and pectin-sugar solu¬ 
tions as an index of Jell formation. An investigation of the extraction of 
phospholipoids from the soybean oil meal, by A. A. Horvath, has given some 
indication “that the phosphatides are held in the soybean in combination with^" 
the arginine fraction of the protein, either through a phosphoric acid-arginine 
linkage or through coacervation.” 

Simple kinetic theory of ionic exchange.—I, Ions of equal valency, H. 
Jenny (Jour, Phys, Chem,, iO (19S6)y No, 4, pp, 501-517y figs, 7 ),— “A simple 
model of the mechanism of ionic exchange” is proposed in this contribution 
from the Missouri Experiment Station, and with the aid of the model an 
exchange adsorption isotherm has been theoretically deduced. “The equation 
could be verified for colloidal clay systems over a considerable range of concen¬ 
tration. 

“Certain systems are but poorly governed by the equation. This particular 
behavior is explained on the basis of structural peculiarities of the colloidal 
particles and extreme variations of the properties of the participating ions. 
The third root of the base-exchange constant is shown to be etpial to the ratio 
of the electric potentials of the double layers. This relationship directly 
connects ionic exchange with problems of colloid stability.” 

Distribution and variation with maturity of dissolved solids, sucrose, 
and titratable acidity in the sorgo stalk, E. K. Ybntke and S. By all (Jour, 
Agr, Res, [TJ, fif.], 55 (1957), No, 8, pp, 55S-562 ),—^The authors report as the 
result of an investigation carried out at the U. S. D. A. Bureau of Chemistry 
and Soils that “with the exception of the sprangle-top variety, Honey, which 
drops its seed and branches after ripening, with partial reversion in the upper 
Intemodes to the immature stage of maturity, and the Hodo variety, the Juice 
of which was diluted by rain between the dough-to-ripc and dead-ripe stages 
of maturity, the following general trends were noted for the four varieties 
at different stages of maturity: 

“The percentage of dissolved solids in the juice increases with maturity, 
and in the main progressively increases from the first to a maximum in the 
third or fourth internode, with a small progressive decrease in the lower 
intemodes. There is a close correlation between the percentage of dissolved 
solids and the percentage of weight contributed by each intemode. 

“The percentage of sucrose in the Juice increases from the first to a maximum 
in the thii^ or fourth internode, and progressively and markedly decreases 
in the lower intemodes. With maturity, the total percentage of sucrose in 
the expressed Juice increases, and in the same relative proportion in the dif¬ 
ferent liiteraodes. The coeflicient of apparent purity of the Juice parallels 
clos^y the percentage of sucrose determined by polarization. It increases 
totally with maturity. 
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“If sorgo Juices are to be used for the crystallization of sucrose, previously 
recommended topping practices are incorrect. The reverse procedure should 
be used, that Is, the bottom internodes should be discarded, as they have rela« 
tlvely a much lower coefficient of purity. In some cases several Internodes 
at the bottom of the stalk are much below he practical crystallization limits 
for sucrose. In the manufacture of sirup from the sorgo stalk, however, topping 
or discarding the three or four upper internodes reduces the tendency of the 
sirup to crystallize sucrose and also produces a sirup with a minimum of acidity 
or sharp ‘tang.’” 

The magnesium content of grasses and legumes and the ratios between 
this element and the total calcium, phosphorus, and nitrogen In these 
plants, H. A. Daniel {Jour, Amer. 8oc. Agron.^ 27 {1935) ^ No. 11, pp. 922-927).— 
It was found at the Oklahoma Experiment Station that the average magnesium 
content of 19 species of mature grass was 0.156 percent and that of 45 mature 
legumes 0.379 percent. The grass varied in percentage of this element from 
0.059 to 0.316 and the legumes from 0.329 to 1.024. The magnesium content 
of legumes decreased as the plants matured. The calcium: magnesium ratios 
varied in the mature grasses and legumes from 1.10 to 5.46, the phosphorus- 
magnesium ratios from 0.09 to 2.42, and the nitrogen: magnesium ratios from 
2.09 to 22.06. The average of these ratios was slightly higher in the legume 
tops collected at different stages of growth than in the roots. 

A study of gluten protein fractionation from sodium salicylate solu¬ 
tion. — Part I, Durum wheat gluten fractionation, R. H. Habris {Cereal 
Chem.y H {1937), No. 5, pp. 695-707). —the North Dakota Experiment Sta¬ 
tion “wet crude gluten was washed from a preliminary set of 10 flours milled 
from various varieties of wheat, employing a 0.1 percent sodium phosphate solu¬ 
tion of pH approximately 6.8. These glutens were then dispersed in 10 percent 
sodium salicylate solution and fractionally precipitated by the successive addi¬ 
tions of 1, 2, 3, 5, and 10 cc of concentrated MgSOi solution. The fractions were 
removed by centrifuging following each addition. Tlie results obtained showed 
great variability in quantity of protein separated by the different concentrations 
of MgSOi added. A large variation was also evident in the quantity of protein 
thrown down by the lower MgSO* concentration and indicated the possible im¬ 
portance of the initial fraction for purposes of gluten quality evaluation.” 

In a study of a further 30 samples of 70 percent patent experimentally milled 
flours produced from different varieties of North Dakota durum wheat of the 
1936 crop, “the washed and dispersed glutens were fractionated by the addition 
of 3, 8, and 10 cc of concentrated MgSO« solution. The flours were also baked by 
two methods, the standard A. A. C. C. and a modified method using 2 hours* fer¬ 
mentation. A high positive correlation was found to exist between the loaf 
volumes yielded by these methods. 

“Crude flour protein was not related to loaf volume, but wet crude gluten was 
significantly and positively related to both these variables. The quantity of 
protein removed initially by the addition of 3 cc of MgSO^ proved to be correlated 
with loaf volume, whereas the other fractions did not have a relationship of 
any great Importance with the size of loaf. The quantity of protein in fraction 
I did not vary with variation in flour protelli. The combined relation between 
the two variables wet crude gluten and protein removed by 3 cc of MgSOi with 
loaf volume was relatively high and showed a gain of information with' the 
knowledge of protein precipitated as fraction I in addition to the determination 
of wet crude gluten.” 

The denaturation of staphylococcal proteins, A. P. Kbueqeb and y.*C. 
Niohols {Jour. Baot., SO {1985), No. 4, pp. 401-409, figs. S). —^The authors of 
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this contribution from the University of California made staphylococcal antigens 
by a mechanical fragmentation and ultrafiltration method and found them to 
contain less than 10 percent of the total bacterial protein in the denatured form. 
They further showed that “on exposure to heat staphylococcal native proteins are 
denatured, becoming insoluble at the isoelectric point (pH 4.6) and showing a 
considerable increase in SH groups. The denaturation reaction obeys the mass 
law and has a critical thermal increment averaging about 44,000. These data 
have practical implications in regard to the heat killing of bacteria for vaccines 
and also with respect to the conditions necessary for preservation of undenatured 
bacterial antigens.” 

Action of wheat amylases on raw wheat starch, M. J. Bltsii, K. M. 
Sandstedt, and D. K. Meoham {Cereal Chem., H {19S1), No. 5, pp. 605-628^ 
figs, 6),—An investigation carried out at the Nebraska Experiment Station has 
shown that “the ‘raw starch amylase* can readily be extracted from flours with 
dilute sodium chloride solution. The extracts, when allowed to act, respectively, 
upon portions of the same raw starch, will hydrolyze the starch at different rates, 
and these different rates are found to fall into the same order as the rates ob¬ 
served in the autolytic digestions. Amylase preparations containing the raw 
starch catalyst can readily be prepared in concentrated form by precipitation 
with ammonium sulfate and dialysis of the precipitate, followed, if desired, by 
‘pervaporation* of the dialyzed extract, or they may be prepared merely by 
dialysis of the original flour extract, followed by pervaporation. The most highly 
active preparations are, of course, those from malted wheat flour. These prepa¬ 
rations are stable and can be kept for long periods of time without significant 
loss of activity. The raw starch amylase is almost completely precipitated from 
malted wheat flour extracts by ammonium sulfate over a range of from 15 to 36 
percent concentration of the salt. Fractionation studios showed it to be most 
highly concentrated in tlie range of 20 to 25 percent ammonium sulfate. 

“A nonenzymic inhibitor, also a nonenzymic ‘activator* of the raw starch factor 
have seemingly been identified in malted wheat flour extract. The former is 
dlalyzable and is precipitated by saturated ammonium sulfate. The latter is not 
dialyzable and is not precipitated by ammonium sulfate. 

“The raw starch amylase shows properties that appear to distinguish it defl^ 
nitely from a-amylase. 

“The yeast-manometric method is a most convenient and trustworthy procedure 
for studying the activity of flour amylase extracts acting upon raw starch as a 
substrate, Just as it has been found eminently suitable for autolytic flour amylase 
studies.*’ 

The role of bacteria and other microorganisms in the decomposition of 
cellulose in nature, S. A. Waksman {Jour, Bact,, 30 {1935) y No, p. 4^1 ),— 
The author of this contribution from the New Jersey Experiment Stations finds 
that micro-organisms capable of decomposing cellulose occur among the fungi, 
actinomyces, and bacteria, the fungi active in this way including Ascomycetes, 
Hyphomycetes, and Basidiomycetes. The cellulose-decomposing bacteria com¬ 
prise a number of aerobic, anaerobic, and thermophilic types which vary consid¬ 
erably both in their morphological and physiological characteristics. 

“The mechanism of cellulose decdinposltion varies widely. It is assumed that 
the cellulose is first hydrolyzed to cellobiose and the latter to glucose. How¬ 
ever, there are only few experiments on record where the production of glucose 
by cellulose-decomposing bacteria has actually been established. Many of the 
bacteria which decompose the cellulose synthesize considerable cell substance 
of a slimy nature and consisting largely of certain hemicelluloses belonging to 
the polyuronide type. The anaerobic bacteria decomposing cellulose produce a 
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variety of organic acids and alcohols, which can be utilized for industrial pur¬ 
poses.” 

Fermentation method for production of dextro-lactic acid, E. L. Tatum 
and W. H. Peterson (Indus, and Engin, Chem,, 27 (1985), No. 12, pp. H98, 
H9i ).—The authors have isolated, at the University of Wisconsin, strains of 
lactic acid-producing micro-organism which develop only the dextrorotatory acid 
instead of the inactive mixture at present commercially available. The poten¬ 
tial importance of the dextro acid as a food product and the possibility of its 
practical production on a manufacturing scale are pointed out. The acid can 
be made from the cheaper sources of sugar. In the authors’ experiments, yields 
amounting to from 90 to 95 percent of the sugar fermented were obtained in a 
fermentation period of from 6 to 10 days. 

Hydroxyfnrans and their biological significance, W. F. Hoehn, C. H. 
Webkman, and H. Gilman (Iowa Acad. 8ci. Proo., 42 (1985), p. 119 ).—At the 
Iowa State College, “hydroxyfurans, particularly the mono- and di-jS-substituted 
types (prepared from furans and by ring closure procedures), have been exam¬ 
ined biologically, particularly for their growth stimulation effects on bacteria, 
yeasts, and various higher plants.” 

The relation between the rate of enzymic oxidation and the stereochemi¬ 
cal structure of ascorbic acid and its analogues, S. W. Johnson and S. S. 
ZiLA (Biochem. Jour., 81 (1987), No. 8, pp. 1866-1374, figs. 5 ).—In continuation 
of the investigation previously noted (E. S. R., 77, p. 741), the authors studied 
the kinetics of the direct enzymic oxidation of compounds of the ascorbic acid 
series in which the oxygen ring engages an hydroxyl group to the right of the 
carbon chain and their enantiomorphs by the cucumber oxidase, using the 
Warburg respirometer. 

The results show that the antiscorbutically active compounds which have the 
oxygen ring to the right of the carbon chain, 1-, d-arabo-, i-gluco-, and J-galacto- 
ascorbic acid, were oxidized more rapidly than were the antiscorbutically in¬ 
active enantiomorphs, d-, ^arabo, d-gluco-, and d-galacto-ascorbic acid. It is 
suggested that *‘the asymmetry of carbon atom 5, therefore, conditions the anti¬ 
scorbutic activity in these six carbon compounds to a marked extent but has 
no influence upon the kinetics of the enzymic oxidation process.” 

Changes in stored corn meal, C. O. Wiueitb and F. J. Kokoski (Indus, and 
Engin. Chem., 27 (1935), No. 12, pp. 1494-14^6 ).—^At the New York State Experi¬ 
ment Station the authors have shown that corn meal may be stored for a long 
period of time without change in the crude fat content. It was found, however, 
that when the moisture content is 14 percent or higher, the storage temperature 
must be maintained at 18® 0. (64.4® F.) or lower, whereas with a moisture 
content of less than 8 percent the storage temperature may be as high as 37®. 

The "degrees of acidity” of corn meal do not Indicate changes in crude fat 
and therefore may not be used as an index of crude fat losses. 

Storing crackers, H. O. Triebold (Pennsylvania 8ta. Bui. 352 (1937), p. 
21 ).—Oat flour and extracts of oat flour were found to have a slight antioxy- 
genic activity in preventing the oxidative deterioration of stored crackers. 

Extraction of pectin from apple thinnings, H. W. Gebbitz (Indus, and 
Engin. Chem., 27 (1985), No. 12, pp. 1458,1459).—‘The author of this contribution 
from the Washington Experiment Station notes that "estimates have been made 
that 10 percent by volume of the total apple crop is lost each year as June drop 
and thinnings. This immature fruit contains large quantities of pectin-yielding 
material. ... By treating this immature fruit with 0.5 percent hydrochloric, 
sulfuric, or tartaric acid, a large portion of the insoluble pectlc substance is 
converted to soluble pectin of good gelling quality.” 
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The best results were obtained by slicing the thinnings into 0.6 percent hydro¬ 
chloric acid and pressing after 2 or 3 days’ standing at room temperature. A 
second extraction with hot water yielded more pectin. “The pectin obtained 
either as the original solution, as a concentrated solution, or as a dried powdered 
pectin produced an excellent gel.” 

Canned crushed peaches, W. V. Cbuesb {Fruit Prod, Jour, and Amer. Vinegar 
Indus,, 15 (19S6), No, 11, p, 883).—The author describes a new product prepared 
on a practical scale and tested for salability at the University of California. 
Peaches riper than those suitable for canning as halves are used, and size is of 
no consequence. The fruit is lye peeled, sorted, trimmed, ground through 0.5-in. 
openings, and packed directly into the tins in the proportion three-fourths crushed 
fruit to one-fourth choice sirup of 40® Brix. Caution against overcooking is 
emphasized, the effect of too much cooking being to make the product a Jam. 
The product proved popular when distributed for trial and the author recom¬ 
mends it to the canning industry. 

[Utilization of lignin] (U, S, Dept, Agr,, Sec, Agr, Rpt,, 1937, pp. 94, 95 ),— 
Progress results are briefly noted. 

[Studies of analytical methods by the Pennsylvania Station] {Pennsyl¬ 
vania Sta, Bui, 352 {1937), pp, 42, 44* 45).—Data are given on tests of a modified 
method for fat in sweetened dairy products, by W. D. Swope, and MacConkey’s 
bile salt lactose broth and standard lactose broth compared as presumptive test 
media for water analysis, by M. A. Farrell. 

Determination of specific gravity, E. A. Siebel and A. E. Kott {Jour, Assoc, 
Off, Agr, Ghent,, 20 {1937), No, 3, pp, 535-542), —The >veight of a specific gravity 
pycnometer varies with the air temperature and pressure because of change in 
the air buoyancy effect. For this reason the standard method for the deter¬ 
mination of specific gravity requires frequent weighings of the empty pycnometer 
and of the pycnometer filled with water. If a counterweight is employed, changes 
in the air buoyancy effect are eliminated and only one weighing is needed for each 
determination. 

A photoelectric colorimeter: Its application in the measurement of the 
concentration of colored substances in solution, F. M. Turrfxl and L. Wald- 
BAUEB {Iowa Acad, Sci, Proc,, 42 {1935), pp, 63-66, figs, S), —^A simple photoelec¬ 
tric colorimeter is described, and data which indicate the suitability of certain 
types of electrical current for operating the photocolorimeter are given. Data 
for potassium permanganate, nickel sulfate, and chlorophyll (a+b) solutions 
are presented. 

A new procedure for determination of fluorine by the peroxidized tita¬ 
nium method, D. Dahlb {Jour, Assoc, Off, Agr, Ohem., 20 {1937), No, 3, pp, 
505-516, fig, 1), —This contribution from the U. S. D. A. Food and Drug Admin¬ 
istration presents a new procedure for making fluorine determinations. A 
neutral wedge photometer is u.sed for the colorimetric comparison, and the 
effectiveness with which aluminum salts inhibit the bleaching ordinarily caused 
by fluorine in a solution of peroxidized titanium is utilized. Experimental data, 
as well as typical results and applications, are given. 

Factors affecting the determination of inorganic iron in small tissues, 
D. R. Borq]^ and C. A. Elvehjem {Jour, Biol, Ghent,, 119 {1937), No, 2, pp, 725- 
7S4 )-—In continuation of a series of papers (B. S. R., 75, p. 743), the authors 
studied the available iron content of liver tissues of chicks and rats, using 
several modifications of the a,a'-dipyridine method of Hill (B. S. R., 64, p. 712). 

It was found that the use of heat and homogenization tends to simplify the 
determination of inorganic iron in liver and other tissues and permit greater 
accuracy. The best reducing agents for the elimination of flavine interference 
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were found to be sodium hydrosulfite and thioglycolic acid. Begardless of the 
reducing agent used, the amount of lonizable iron in all samples from the same 
liver checked very well. Low values obtained when sodium pyrophosphate was 
added in addition to a reducing agent were found to be due to the formation 
of acid-insoluble iron pyrophosphate, which remains in the residue upon centri¬ 
fuging or filtering. In the presence of thioglycolic acid the sodium pyrophos¬ 
phate had no effect, which may have been due to the combination of the iron 
with the thioglycolic acid preventing the formation of the Insoluble iron pyro¬ 
phosphate. The results further substantiated the earlier work from the authors* 
laboratory that less than 70 percent of the iron in liver is present in the 
Inorganic form. 

A comparison of several methods for the determination of the neutraliz¬ 
ing value of monocalcium phosphate, S. Klosky, K. H. Lobbnz, and W. Coset 
{Cereal Chem,, H (1937), No, 5, pp, 687-694), —The authors point out that the 
reaction between raonocalclum phosphate, sodium hydroxide, or sodium bi¬ 
carbonate consists of the formation of various phosphates “which subsequently 
reenter the reaction, thus making it complicated and subject to very slight 
variations of conditions apparently beyond the control of the chemist. Boiling 
the monocalcium phosphate with an excess of sodium hydroxide and back 
titration of this excess while hot to a certain pH value appears to be the only 
way of obtaining fairly reproducible results. However, as the indicator changes 
in color extremely slowly and the color to some extent is absorbed by the semi- 
gelatinous precipitate formed during the procedure, it is almost impossible to 
perceive the true end point of the titration.’* They propose a titration method 
in which 0.84 g of the monocalcium phosphate is boiled in a 200-cc volumetric 
flask with 100 cc of 0.1 n sodium hydroxide and about 10 cc of water. The 
solution is cooled, made up to 200 cc, and filtered. Of the filtrate 100 cc is 
treated with about 30 g of sodium chloride, 20 drops of thymol blue indicator 
solution are added, and titration with 0.1 n hydrochloric acid is carried “to a 
distinct yellow, using a standard sample for color comparison.” 

The relative solubility of soil phosphorus in different solvents, H. C. 
Millab, P. B. Smith, and P. E. Brown {Jotca Acad, Set, Proc.j 42 (1935), pp, 99- 
102), —In the study here briefly reported from the Iowa State College the 
reagents used were 0.002 n HsSOi and a saturated solution of carbon dioxide. 
The influence of lime on the ability of these reagents to dissolve the soil 
phosphorus was investigated. 

“Under atmospheric pressure sulfuric acid was more effective in dissolving 
soil phosphorus than a saturated solution of carbon dioxide. The results indi¬ 
cated that the phosphorus is not present in the different soils in the same form, 
and that the amount of phosphorus obtained by the different methods is a func¬ 
tion of the form in which it is found in the soil. Subjecting a carbon dioxide 
solution to 50 mm of water pressure greatly increased its solvent effect on 
phosphorus, but this effect was greatly decreased by lime.” 

Use of silica dishes in OfiScial method for determination of potash in 
fertilizers, H. B. Alucn and L. Gault {Jour, Assoc, Off, Agr, Chem,, 20 (1937), 
No, 1, pp, 101-104)• —^According to some determinations made at the Kentucky 
Experiment Station, “silica dishes are satisfactory for use in the Official method^ 
for the determination of potash. Slightly higher results were obtained in 
silica than in platinum dishes. New silica dishes were used in this project and 
have since been used in routine analyses. Approximately 25 determinations 
have been made in each of 12 dishes, and no deterioration is noticeable on the 
surface of any of the dishes. A larger Insoluble residue was left after the 
washing out of the KsPtCU salt than was found with the former Official method. 
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This residue was usually increased when organic material was present In the 
fertilizer. The residue was not affected by rewashing with the reagents used 
In the method.” 

Determination of urea nitrogen in fertilizer mixtures, J. Y. Yee and R. O. 
B. Davis (Jour. Assoo. Off. Agr. Chem., 20 (1921), No. i, pp. 10^-107).—At the 
U. S. D. A. Bureau of Chemistry and Soils, six mixtures were prepared from a 
variety of nitrogen carriers and other fertilizer materials. These and eight 
other mixtures were analyzed by a urease method. 

Most of the nitrogen carriers did not affect the determination of urea, but 
in some cases where fish meal was present better results were obtained by 
leacdiing the sample of fertilizer and making the ammoniacal nitrogen and 
urea determinations on the leachate. This procedure is recommended for all 
fertilizer mixtures. The results obtained show close agreement between the 
quantities of urea added and those found, and excellent checks were obtained 
on three commercial fertilizer mixtures containing less than 0.5 percent urea. 

Report ou hydrocyanic acid in glucoside-bearing materials, R. A. Greene 
and B. L. Brbazeale (Jour. Assoc. Off. Agr. Chem., 20 (1937) y No. S, pp. Ui- 
447). —The authors present an associate referee’s report from the Arizona 
Experiment Station recommending the adoption of a modified alkaline titration 
method, of a method depending upon photoelectric turbidimeters, and of a 
qualitative test for cyanogenetic glucosides. They further recommend dropping 
the Prussian blue method because of diflaculty in obtaining a stable suspension 
and other objectionable features, and they consider present colorimetric methods 
not to be worth further study, since they involve more manipulation and have 
no advantages over the titration method recommended. 

Effect of certain solvents and of sequence of extraction on the removal 
of fat and ash constituents from the bones of chicks, R. B. Dustman (Jour. 
Assoc. Off. Agr. Chem.y 20 (1937)y No. 3y pp. 409-475). —In a study reported 
from the West Virginia Experiment Station “acetone and ether removed ap¬ 
proximately equivalent quantities of extractive. The ash content of the acetone 
extract was lower than that of the ether extract. Absolute alcohol and 95 per¬ 
cent alcohol removed considerably more extract and much more ash than did 
either acetone or ether. When absolute alcohol preceded acetone and ether as 
the first solvent the total extract was somewhat less than when the sequence 
was reversed. Ether or acetone used after 95 percent alcohol removed only very 
small quantities of extractives, but 95 percent alcohol used after ether or 
acetone removed much additional material.” 

Report on plants, O. B. Winter (Jour. Assoc. Off. Agr. Ohem.y 20 (1937) y 
No. 9i pp. S3S-335), —In this contribution from the Michigan Experiment Station, 
the referee discusses the relative merits of methods for determining iron, sodium, 
potassium, copper, iodine, and fluorine, and calls attention to the need for study¬ 
ing the applicability to plant materials of the various methods for the deternti- 
nation of minute quantities of lead. The desirability of a study of methods 
for estimating the hydrocyanic acid and inulin contents of plant material is also 
pointed out 

Quality in durum wheats and a method for testing small samples, 0. O. 
Fifield, G. ^^tSmith, and J. F. Hayes (Cereal Chem.y 14 (1937) y No. 5, pp. 661- 
875, figs. 3 ).—Concerning a newly devised test developed at the U. S. Depart¬ 
ment of Agriculture, the authors state, in part, that “samples of 100 g of wheat 
are milled and processed into flat, round macaroni disks which are used to esti¬ 
mate the color characteristics of the sample. The procedure follows closely the 
essential steps of the commercial process—^milling, mixing, rolling or kneading, 
resting, pressing, and drying.... A specially designed small mixer, a miniature 
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pair of steel rolls, and a laboratory hydraulic press are used in processing the 
semolina into macaroni disks. The disks are dried between boards padded with 
corrugated paper. The disk color is analyzed on a colorimeter and reported 
in percentages of black, white, red, and yellow.... 

“Moisture determinations made in an air oven run at 130® C. for 1 hr. showed 
a 1 percent greater loss of water from the unpressed disk than from the pressed 
disk. While the color of an unpressed disk was not affected by drying in an oven 
for 1 hr. at 130®, the pressed disks were distinctly caramelized, suggesting par¬ 
tial hydrolysis of the starch into dextrin. 

“The macaroni disk test herein described was applied to some samples of 
durum wheat from which tubular macaroni had been made previously. Color 
analysis of the disks compared favorably with those of the tubular macaroni, and 
the varieties ranked in the same order as their known commercial value.’* 

The determination of sucrose In dour, R. M. Sandstedt {Cereal Ghent,, 
H {1937), No, 5, pp, 767, 768). —In a ferricyanide reduction method devised at 
the University of Nebraska, “5 cc of the filtered, clarified flour extract (made 
according to the specifications for maltose determination) are pipetted into an 
8-ln. test tube and immersed in a vigorously boiling water bath. After 13 min¬ 
utes’ boiling the test tube and contents are cooled under running water and 
10 cc of alkaline N/10 ferricyanide are added. The reduction of the ferricyanide 
and the subsequent titration are carried out as in the determination of maltose 
by the ferricyanide method. The ferricyanide reduced by the maltose in the 
flour is subtracted from the value obtained after hydrolysis, and the sucrose rep¬ 
resented by the difference is obtained from the ferricyanide sucrose table.’’ The 
table to which reference is made covers the range from 0.1 to 8.5 cc of 0.1 n 
ferricyanide in steps of 0.1 cc and from 5 to 407 mg of sucrose. 

Detection of gums in certain food products, F. L. Hast {Jour. Assoc. Off. 
Agr. Chem., 20 {1937), No. 3, pp, 527-534), —In this contribution from the 
U. S. D. A. Food and Drug Administration methods for the detection of agar- 
agar in mayonnaise, gums in soft-curd cheeses, gums in ice cream and ice cream 
mixes, agar-agar in canned chicken, and soluble gums in tomato products are 
outlined. The new principle involved in the procedure is that of the removal 
of proteins by precipitation with trichloroacetic acid, a precipitant which, unlike 
tannic acid and some other protein precipitants, does not carry down the gums 
as well as the proteins. 

Report on lactose in milk, E. R. Garrison {Jour. Assoc. Off, Agr. Ghent., 
20 {1937), No. 3, pp. 343-348). —The author, as associate referee from the Uni¬ 
versity of Missouri, concludes “that 5-6 cc of acid mercuric nitrate solution per 
two normal weight of milk Instead of 1 cc is required to adequately clarify 
milk for the determination of lactose by the optical method; that 15-18 cc of 
acid mercuric nitrate solution prepared by dissolving mercury in twice its weight 
of nitric acid and diluting with five volumes of water is preferable to the use 
of 5 or 6 cc of the A. O. A. O. solution; that the addition of 20 cc of a 5 percent 
solution of phosphotungstic acid per two normal weight of milk gives slightly 
higher saccharimeter readings, especially for abnormal milk, than the use of acid 
mercuric nitrate alone.’* 

The colorimetric determination of lactic acid in milk and milk prodnetSy 
P. HiixJG {Jour. Assoc. Off. Agr. Ghent., 20 (1937), No. 1, pp. 130-141^ figs. 2). — 
The author has adapted a colorimetric method, dependent upon the color reaction 
of lactic acid with ferric chloride, and previously used by him for determining 
the lactic acid content of tomato products (B. S. R., 78, p. 299), for the deter¬ 
mination of this acid in milk products and butter. It was necessary to enlai!rge 
the liquid extractor used sufficiently to permit the treatment of 60 cc of solution. 
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The proposed procedure could be carried through In 1 day, and as small a quan¬ 
tity as 10 p. p. m. of lactic acid could be determined. 

Detection of decomposition products in butter and cream, J. O. Glabki; 
J. H, Cannon, B. W. Coulter, M. S. Goodman, W. S. Greene, K. L. Milstead, 
R, L. Vandaveke, and J. D. Wildman (Jour, Assoc, Off. Agr. Chem., 20 (19S7), 
No. St pp. 476-^05t fig. 1). —In a contribution from the U. S. D. A. Food and Drug 
Administration, the authors present the results of a detailed investigation of 
possible indices of decomposition in commercial cream and butter. 

“Lactic acid fermentation of cream with pure cultures occasions no increase 
in Indole and only insignificant increases in acidity of fat in the butter made 
therefrom. Obviously cream subjected to pure lactic acid fermentation could 
show no mold content. Decomposition induced by inoculation of sterile cream 
with decomposed cream effects Increases in acidity of fat and mold and may 
cause an Increase in indole. All indices, for both cream and for the butter 
made therefrom, increase as commercial cream is exposed for Increasing periods 
to an environment favorable to decomposition. The Increase is more rapid the 
higher the temperature of storage. After extreme decomposition begins these 
indices may show a slight decrease. In many cases butter made from de¬ 
composed cream will show high values for indole, acidity of fat, or mold. No 
significant change in indole, acidity of fat, or mold was noted in butter under 
conditions duplicating commercial shipping or storage.” 

Report on stock feed adulteration, P. B. Curtis (Jour. Assoc. Off. Agr. 
Chem., 20 (19S7)t No. St p. 4S4). —Contributing from the Indiana Experiment 
Station, this associate referee reports a preliminary investigation of methods for 
the detection and estimation of rock phosphate adulteration in mineral feeds. 
The use of the neutral ammonium citrate solution as applied in fertilizer 
analysis was apparently practicable for relatively large percentages of adultera¬ 
tion, whereas the determination of the fiuorine content appeared more useful 
for estimating small percentages of added rock phosphate. 

The ascorbic acid determination in the urine [trans. title], W. Tbchopp 
(Hoppe-Seylefs Ztschr. Physiol. Chem.j 244 (1936) j No. 1-2, pp. 59-77, figs. 6 ).— 
In this comparison of various methods of determining ascorbic acid in the 
urine, solutions of ascorbic acid in varying concentrations, alone and with 
glutathione and cysteine, were first tested. The methods found suitable with 
these mixtures were then applied to urine, including tests of the stability of 
the ascorbic acid under various conditions of temperature and with different 
stabilizing agents. 

Titration with 2,6-dichlorophenollndophenol at pH 2.7 was considered most 
satisfactory. The results obtained before the ingestion of test doses of ascorbic 
acid are considered to be nonspecific but the increase after test doses to be a 
true measure of vitamin O. The urine must be tested as fresh as possible, but 
with the addition of 8-10 percent of glacial acetic acid it can be kept satis¬ 
factorily on ice for about 2 hr. The urine can be diluted 1:5 or 1:10 with 
distilled water if too strongly colored. 

A list of 38 references to the literature is appended. 

Sources of error in the determination of the diastatic power of malt, 
H. R. SALLA]|fi and J. A Anderson (Cereal Chem.t 14 (1937), No. 5, pp. 798- 
720). —The authors have Investigated sources of error in the determination of 
the diastatic power of malt by the Official method of the American Society of 
Brewing Chemists. The standard error for the mean of duplicate determina¬ 
tions made in different laboratories is estimated as ±4.7^ Lintner for a malt o( 
loa*; 
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“The main sources of error are: Standardization of procedure and solutions 
for determining reducing power ±3% selection of soluble starch ±3% setting 
tolerance for temperature of water bath ±1.4®, and sampling ±1® Llntner.” 

Determination of Isopropyl alcohol by immersion refractometer, J. 
Batscha and S. Reznek (Jour, Assoo. Off, Agr. Chem„ 20 (1987), No, 1, pp, 107- 
115).—The authors of this contribution from the U. S. D. A. Food and Drug 
Administration have prepared a table for calculating the x)ercentages of Iso¬ 
propyl alcohol in mixtures of isopropyl alcohol and water from the Zeiss 
immersion refractometer readings at 20°-25® C., and a table showing the re¬ 
lation between specific gravity at 20®/20® and 25V25* and the isopropyl alco¬ 
hol content of mixtures of Isopropyl alcohol and water. 

A comparison of several physical methods for the determination of the 
alcohol content of wine, M. A. Joslyn, G. L. Mabsh, and J. Pessleb (Jour, 
Assoo, Off. Agr. Chem,, 20 (1987), No. 1, pp. 116-180, 1).—From a consider¬ 

able number of determinations, including collaborative work, the authors of 
this contribution from the University of California conclude that “with suitable 
precautions the alcohol content may be determined to ±0.1 percent by pycnometer 
and ±0.2 percent by ebullioscope. If the results do not fall into these ranges 
they are definitely in error.” 

Report on accelerated weathering test of paints, L. L. Cakrick (Jour. 
Assoo. Off. Agr. Ohem., 20 (1937), No. 8, p. 850), —Contributing from the North 
Dakota Agricultural College, the author concludes that such weathering tests 
as are here considered must be adapted to local climatic conditions and specifies 
the cycle of exposure treatments which he has found best suited to the climate 
of North Dakota. 


AGRICTILTIIRAL METEOROLOGY 

Weather elements, T. A. Blair (New York: Prentice-Hall, 1937, pp. XV401, 
figs. 107). —This book is designed as a text in elementary meteorology, its 
purpose being to present concisely and systematically an introduction to the 
science in its present stage of development, setting forth the facts and prin¬ 
ciples concerning the behavior and responses of the atmosphere in such a way 
as to provide an elementary understanding of the physical processes underlying 
observed weather phenomena. A chapter on climate and man contains a sec¬ 
tion on agricultural meteorology, dealing briefly with climate and crops, weather 
and crops, droughts, and phenology. A considerable bibliography is appended. 

Weather forecasting, C. F. Brooks (Jour. Boston Soc. Civ. Engin., 24 (1937), 
No. 4i PP^ 805-322, figs. 12). —The basic principles and factors controlling 
weather changes and forecasting are briefly explained, and efforts to improve 
daily and long-range forecasts are described. Of long-range forecasting the 
author says “the outlook for long-range weather forecasting seems hopeful, 
even though much of the success of optimistic scientific long-range forecasters 
seems on statistical scrutiny to have been due to chance as much as to science. 
There can be no doubt that there are major and minor swings in the earth’s 
weather, and that these are interconnected over wide areas and persist and 
progress in definite manner from one season to another. We do not yet fully 
understand the causes of these swings. The small fluctuations in the radiation 
received from the sun may initiate these fluctuations, which are then continued 
by natural periods in the earth’s atmosphere and hydrosphere. There are 
slow changes in ocean temperatures and the movement of bodies of water of 
varying temperature. There are the changes in the amount of ice in the 
Arctic regions, the variations in the land area covered with snow in winter, 
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which exert an important influence on the distributions of air temperature and 
consequently of pressure. The sequences and persistences of these variations 
can be discovered statistically, but until we have a longer record of the weather 
to work with, their reality cannot be proved by statistical means. Neverthe¬ 
less, when the relations found can be explained with considerable confldence 
on the basis of physical interrelations, then we may believe that an adequate 
basis for long-range forecasts has been found.” 

Balloons for weather forecasting, C. B. Pear, Jr. (fifci. Dig eat y 3 (1938) ^ 
No. i, pp. 5-7). —This article describes briefly the construction and operation of 
the radio-meteorograph, ”a very light instrument carried by 4-ft. balloons and 
employing a radio transmitter which sends back the record as fast as its 
component instruments measure it.” It is stated that this device can be 
made to do all that the airplane can and more. It is, therefore, considered 
preferable to airplane flights for the same purpose. 

Weather conditions and services (U. 8. Dept. Agr.y Sec. Agr. Rpt., 1937, 
pp. 76-81). —The services of the U. S. Weather Bureau with reference to flood 
control; drought, frost, cold-wave, forest-flre, and hurricane warnings; and to 
aviation are briefly described. 

Report of the Chief of the Weather Bureau, 1937, W. R. Gregg (17. S. 
Dept. Agr., Weather Bur. Rpt. 1937, pp. 16). —^This brief administrative account 
of the work of the Weather Bureau during the flscal year ended June 30, 1937, 
deals with recent progress in meteorological research, improvements in equip¬ 
ment, aerological observations, service in aid of air navigation, expansion of 
the flre-weather service and the river and flood service, progress in marine 
meteorology, hurricane warning service, horticultural protection, and reviews 
the year’s weather, especially the Ohio and lower Mississippi Valley floods 
of January-February 1937. 

Sources of moisture for precipitation in the United States, B. Holzman 
(17. 8. Dept. Agr., Tech. Bui, 589 (1937), pp. 42, figs. 10). —It is stated tnat “the 
supply of moisture for precipitation over the United States is derived prin¬ 
cipally from maritime air masses that obtain their moisture mainly from 
evaporation from oceanic provinces, only a very small part being attributable to 
continental evaporation. The balance of water on continental areas is main¬ 
tained through the hydrologic cycle, which operates simultaneously with a cycle 
of air masses. Maritime air bodies invade the continents and drop a large 
portion of their moisture. Part [roughly, one-fourth] of this water is then re¬ 
turned to the oceans by run-off through rivers and underground water flow and 
the remainder is ultimately returned to the atmosphere by evaporation. . . . 
The principal amount of moisture returned to the atmosphere by continental 
evaporation is absorbed by continental, or dry, air masses that are generally 
incapable of immediately releasing their moisture and that pass off continental 
areas with large gains in moisture. The process of precipitating atmospheric 
moisture is known to depend upon several variables, and no simple procedure 
involving solely an Increase in atmospheric moisture can be expected to Increase 
local or other rainfall. The absolute quantity of moisture in the atmosphere 
has been shown to have no immediate relation to the quantity of rainfall any 
given climatic jirovince may receive. Climatic regions whether arid or humid 
belong to their respective categories not because of the availability of moisture 
In the atmosphere or their nearness to a supply of moisture, but primarily 
because of their geographical orientation with respect to the atmospheric 
circulation system.” 

Ihraporation from free water surfaces, F. G. Millar (Canada Dept. Trans¬ 
port, Air Serv, Branch, Canad. Met. Mem., 1 (1937), No. 2, pp. 39-65, figs. 9; ahs. 
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in Sd. Ah8„ Sect. A — Pht/s., 40 (J937), No. 478, p. 1031 ).—^Results of wind tunnel 
and other recent experiments are discussed from an empirical point of view. 
*‘The theory of turbulent mass exchange is used to develop equations for evap¬ 
oration from both finite and Infinite free water surfaces. The formulas obtained 
are in agreement with the principle of dymanic similarity, are claimed to be 
of more general application than the usual power laws, and are vetified by the 
observational material for a wide range in the size of surface.” The apparatus 
used and the procedures followed in deducing the formulas are described in 
some detail. 

sons—FERTILIZERS 

[Research In soils and fertilizers] (TJ. 8. Dept. Ayr., Sec. Agr. Rpt., 1937, 
pp. 92-94). —This work is very briefly summarized under the captions applica¬ 
tion of soil studies, deficiencies of some soil types, selenium in soils, and analysis 
of fertilizers. 

[Soil investigations by the Delaware Station] {Delaware Sta. Bui. 207 
(1937), pp. 18-20, 26, 27, 45, 4^). —^The report contains brief notes on the effect 
of lime on the availability of potash in soils, and erosion surveys, both by H. C. 
Harris; the effect of degree of base saturation (with Ca ion) upon fixation 
and availability of phosphorus and x^otassium in soils, by G. M. Gilligan; and 
the influence of the minor elements on the soil flora, by T. F. Manns, W. L. 
Churchman, and M. M. Manns. 

[Soil investigations by the Pennsylvania Station] (Pcnmylvania Sta. Bui. 
352 (1937), pp. 26-29, fig. 1). —The present report contains brief notes on a 
mineraloglcal study of Pennsylvania soils, by C. D. Jeffries; fertilizer needs 
after tile drainage of Volusia soils and use of lime on Jordan fertility plats, 
both by J. W. White and P. J. Ilolben; effect on soil erosion of tillage with 
V. across the slope, by N. P. Farris; methods for soil tests, by P. G. Merkle; 
and test of phosphates and results on the Jordan soil fertility plats, both by 
0. F. Noll and C. J. Irvin. 

[Soil investigations by the Puerto Rico Station] (Puerto Rico Sta. Rpt. 
1936, pp. 80-86, fig. 1). —The following statements summarize the paragraphs of 
which they are captions: Puerto Rico has large areas of unproductive soils 
derived from serpentine; phosphoric acid fertilizer was essential for sweet corn 
on Las Mesas; phosphoric acid increased number and weight of marketable 
ears; phosphoric acid apparently hastened tasseling of sweet corn; growth 
measurements of sweet corn also showed response to phosphate; heavily eroded 
unproductive volcanic soils were made productive; phosphoric acid applications 
were essential for production of corn forage at Las Mesas; nitrogen applica¬ 
tions also gave increased yields on Las Mesas soils; potash added to phosphoric 
acid gave significantly increased growth; Las Mesas soils are not acidic; 
these unproductive soils showed favorable nitrogen content; phosphoric acid 
is the nutrient which is critically deficient; lime: magnesia ratio was very 
low; silica content was low, iron very high; aluminum excess apparently was 
not cause of unproductive nature of soil; and I^s Mesas soils showed high 
clay content. 

Soil survey manual, C. E. Kellogg (U. 8. Dept. Agr., Misc. Pub. 274 {19S7), 
pp. 136, pis. 11, figs. 16). —“This manual is intended for the use of soil surveyors 
in the field, particularly those engaged on projects of, or cooperative with, the 
Bureau of Chemistry and Soils.” Detailed directions for every phase of the 
work are given, including the purpose and character of the soil map and 
report, preparations for field work, construction of the soil-mapping le^nd, 
preparation of the base and soil maps and of the soil survey report, collection 
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of soil samples, estimation and mapping of salts or alkali in the soil, and 
inspection and correlation. 

The high degree of accuracy of the improved soil hydrometer used in 
the mechanical analysis of soils, G. J. Bouyotjcos (Soil Sci., 44 (1937), No. 
pp. 315-317). —In an investigation carried out at the Michigan Experiment Sta¬ 
tion, the autlior has shown that “the soil hydrometer when placed in a soil 
suispension that has been allowed to settle in order to produce differences 
in density with depth indicates the same quantity of soil present as that in the 
same suspension when it is siphoned off and mixed to produce conditions of 
uniform density. Furthermore, the amount indicated is the same, within 
limits of experimental error, as that found by gravimetric determination. 
These are important facts and establish conclusively that the hydrometer 
method is practical and accurate. At the same time they prove that certain 
criticisms of the method based on theoretical considerations are invalid.” 

A comparison of glass and quinhydrone electrodes for determining the 
pH of some Iowa soils, H. L. Dean and R. H. Walkeb (Iowa Acad. Sci. Proc., 
42 (1935), pp. 105, 106). —The “quinhydrone error,” or alteration of pH due to 
the addition of the quinhydrone, and the “quinhydrone electrode error,” or 
difference between quinhydrone electrode figures and figures given by the glass 
electrode in the presence of quinhydrone, were both shown to be of small 
importance in pH determinations in the Iowa soils studied. Little change 
due to standing occurred until after from 6 to 12 hr., so that this source of 
error, also, was considered to be of small practical importance. 

Particle size in relation to base exchange and hydration properties of 
Patnam clay, D. M. Whitt and hj D. Baveb (Jour. Amer. Soc. Agrm., 29 
(1937)t No. 11, pp. 905-916, figs. ^).—^At the Missouri Experiment Station 
“observations made during the separating processes led to the conclusion that 
particles the size of those separated in this study are stable under rather drastic 
dispersion treatments. Whether primary particles alone were obtained cannot 
be definitely determined without further investigation. It is believed, however, 
that the repeated stirring and peptization of the various separates destroyed 
the major portion of the aggregates, and that any aggregates present after 
dispersion were nearly as stable as the primary particles. . . . 

“Many sizes have been suggested for the upper limit of colloidal size in 
soils. Most of these limits have been set up arbitrarily, while others have 
been based on experimental data. The results of the study with Putnam clay 
indicate clearly that the particles below possess very different properties 
from the particles above this size. The fraction between Ifi and 0 . 5 /a was 
almost entirely absent in this soil, but by interpolation its properties can be 
obtained. 

“The property of swelling ... is not present in particles greater than I/a, 
and the maximum toluene adsorption takes place in the same particle size 
range. The wide break in exchange capacity is also very near this point. . . . 

“If the upper limit of colloidal size is taken, first, as that point below which 
physical and chemical properties are very nearly the same, and second, where a 
distinct break occurs in the curve showing the different properties of the clay 
as a function of particle size, then, on the basis of the few properties determined 
in this investigation, 1/a is not far from the upper limit of colloidal size in the 
Putnam silt loam. Additional study is needed before the full importance of 
particle size is realized.” 

Ohe^caJ composition of soils of Texas, G. S. Fbaps and J. F. Fudob 
(Tewas Std* Bui. 549 (1937), pp. 87, figs. 18).—-The analyses of several thousand 
sampl^ of soils were averaged by types for about 100 of the most important 



1938] 


SOILS—FERTILIZERS 


453 


soil series of Texas. The constituents of these soils as averaged by types are 
classified in five grades according to the quantities present, grade 1 being the 
highest. Tables show the composition of the various soils averaged by types 
and their grades. 

The bulletin also contains maps showing the prevailing grades of such of 
the constituents and properties of the upland surface soils in the various parts 
of the State as total nitrogen, active phosphoric acid, total phosphoric acid, 
active potash, acid-soluble potash, total potash, acid-soluble lime, basicity, acidity, 
and acid-soluble magnesia. These maps show that wide areas of Texas soils 
are low in phosphoric acid and in nitrogen, especially in the eastern part of 
the State. Potash is present in larger quantities than phosphoric acid. Lime 
is high in areas in the central and western part of the State, but low in some 
areas in the eastern part, and some of the soils in these areas may become 
sufficiently acid to require liming. Texas soils are not likely to be deficient in 
magnesia. Alluvial soils are better supplied with plant nutrients than upland 
soils. 

The nitrogen, phosphorus, and organic carbon content of Iowa soils, 
P. E. Bbown and R. H. Walkkb {Iowa Acad, ScL Proc., 42 {1935), p, 105), —It 
has been shown at the Iowa State College that “the average carbon : nitrogen 
ratio for the loessial soils was 11.93, and for the drift soils it was 12.67. The 
average composition of the loessial soils to a depth of 6% in. is 1,183 lb. of phos¬ 
phorus, 3,510 lb. of nitrogen, and 41,386 lb. of organic carbon per acre. The 
average composition of the drift soils to the same depth is 1,208 lb. of phos¬ 
phorus, 3,640 lb. of nitrogen, and 44,980 lb. of organic carbon.” 

The composition of inorganic colloids extracted from three Iowa soils, 
H. C. Dean, F. B. Smith, and P. E. Beown {Iowa Acad, Soi, Proc,, 42 {19S5), 
pp, 103,104), —^The authors of this contribution from the Iowa State College here 
present the results of an examination of the colloid content of Tama silt loam 
and of the clay loam and silty clay loam of the Webster series, the pH values 
of the three soils being, respectively, 5.53, 6.89, and 7.60; their total colloid 
contents 48.72, 50.89, and 36.72 percent, respectively; and their inorganic colloid 
content 45.26, 44.27, and 32.38 percent, respectively. The silica, alumina, ferric 
oxide, titanium dioxide, phosphoric anhydride, and available potassium (calcu¬ 
lated as the oxide) are given for the inorganic colloid of each of the three soils. 

Colloidal properties of soil organic matter, L. D. Baveb and N. S. Haix 
{Missouri Sta, Res, Bui. 267 {1937), pp, 23, figs, 13). —From detailed investiga¬ 
tions of such physicochemical characteristics as specific conductivity and migra¬ 
tion velocities, viscosity and hydration, fiocculation, release and adsorption of 
exchangeable cations, and reversibility, the authors conclude that “colloidal 
humus behaves like a highly hydrated suspensoid. Hydration is of major 
Importance in the stability of divalent humus sols. The high hydration of 
humus places it between colloidal clay and bentonite with respect to most 
of its properties. 

“The relatively high energy of adsorption and low flocculating power of the 
Mg ion with respect to organic matter suggests a possible explanation of the 
formation of Mg Solonetz soils. Mg humates would be mobile, especially in the 
presence of small amounts of alkali cations. 

“The higher reversibility of dehydrated Ca humus as compared with H 
humus points out the possibility of the migration of organic matter to rela¬ 
tively great depths in Pedocal soils. Since Ca- and H-saturated humus have 
similar properties relative to flocculation and since Ca humates are more re¬ 
versible in water than the corresponding H systems, it would seem that the 
importance of calcium in the nutrition of plants in the production of vegetation 
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iB a more significant factor in organic matter accumulation than has hitherto 
been recognized. 

“The fact that the properties of the Ca- and H-saturated systems of coUoidal 
clays as well as colloidal humus are not significantly different indicates quite 
strongly that the content of organic matter in soils is more imjwrtant for 
stable structure formation than its percentage saturation wih calcium.** 

Variation in soils with respect to the disposition of natural precipitation, 
R. S. Stauiteb and R. S. Smith {Jour, Amer, 800 . Agron,, 29 (1937), No. 11, pp. 
917-923, figs. S). —The authors of this contribution from the Illinois Experiment 
Station report upon the setting up of lysimeters of a type designed to permit 
both run-off and percolation rate determinations, since it is considered that “the 
infiltration capacity of soils is one of the properties about which more informa¬ 
tion is needed upon which to build erosion control practices.** Some data from 
18 months* operation are reported, but the paper is devoted mainly to a descrij)- 
tion of the equipment, the experimental methods, and the eight soils used. 

A preliminary report of an infiltration study of some Piedmont and 
Coastal Plain soils, G. R. Free and G. W. Musgbave (U. 8 . Dept. Agr., 8 oil 
Conserv. 8 eirv., 1937, 8G8-TP-13, pp. 110], pis. 5). —Studies conducted by the 
Soil Conservation Service on the infiltration rates of Riiston sandy loam, 
Greenville sandy clay loam, Susquehanna clay loam, and other typical Piedmont 
and Coastal Plain soils are reported in a preliminary way. 

The Cecil sandy loam, sandy clay loam, and clay loam represent three dif¬ 
ferent degrees of erosion found on the Watkinsville, Ga., site. While the Cecil 
sandy loam is undoubtedly eroded to some extent, it nevertheless has an A 
horizon 11 in. thick. The Cecil sandy clay loam with a 3-in. depth of A horizon 
represents an intermediate degree of erosion, while the Cecil clay loam has 
been subjected to severe erosion which has entirely removed the sandy surface 
cover. The total infiltration during the 3-hr. period on those three soils was 
1.65, 1J26, and 0.28 in., respectively. It is clear that the presence of the coarse 
material of the original A horizon is in this instance associated with a high 
rate of penetration of water into the soil. 

Total infiltration during the 3-hr. period on the Davidson soil was 2.47, while 
on the Iredell it was only 0.04 in., an amount insignificant from the viewpoint 
of any practical effect upon erosion control practices. Clearly, control measures 
on the Iredell must be designed to care for greater quantities of water than 
those on the Davidson soil. 

The Ruston sandy loam with 8 in. of A horizon, the Greenville sandy clay 
loam with 3 in. of A horizon, and the Susquehanna clay loam with 4 in. of A 
horizon gave infiltration which totaled 6.18, 0.60, and 0.29 in., respectively, for 
the 3-hr. period. 

Results also are reported of turbidity tests on Ruston and Davidson soils. 

Rate of flow of capillary moisture, M. R. Lewis (Z7. 8 . Dept. Agr., Tech. 
Bui. 579 {1937), pp. 30, figs. IS). —In this study, cooperative with the Oregon 
Experiment Station, the author set up series of soil columns exposed to the 
evaporating influence of an air current at one end and added water at prede¬ 
termined rates at the other end. When a state of steady flow was secured the 
soil colunms were broken down and moisture content of each short transverse 
section was determined. That approximately steady flow had been attained 
was determined by weighing the tubes before and after adding water each time 
and plotting the rate of loss. The rate of loss became and continued approxi¬ 
mately uniform and equal to the rate of addition, showing that dynamic equilib¬ 
rium had been reached. 

In general, “these data show that between approximately the field capacity 
and the wilting point the several soil types will transmit 1 in. of water 



1988] 


SOILS—FERTILIZERS 


455 


through 1 to 4 in. in 8 to 20 days. From these data it is obvious that with 
differences in moisture content between the field capacity and the wilting 
point water in sufllcient quantities to support crops could be raised a few 
inches from a moist subsoil, but only a few inches. Examination of the 
curves shows that most of the movement takes place at moisture contents well 
above the wilting point. Losses by evaporation at the soil surface of water 
moved upward by capillary action are not great. The portion of the soil 
mass midway between absorbing roots might be well below the field capacity 
but still well above the wilting point before the movement of moisture through 
the soil would become the limiting factor in tree or fruit growth. At moisture 
contents below the wilting point the moisture-content gradient is extremely 
steep for the rates of flow used in this experiment. ... At high relative 
moisture contents and with low rates of flow water may move through con¬ 
siderable distances. At low relative moisture contents the distance through 
which moisture will move is very small.** 

The problems and needs of soil conservation, H. H. Bennett (17. 8 , Dept, 
Agr., Soil Conserv. Serv,, 1937, SC8-MP-18, pp. 13). —This is an address on the 
subject presented at the Annual Conference of Extension Workers at Purdue 
University, October 7, 1937. 

Relation of soil conservation to control of floods and silting, H. H. 
Bennett (C7. 8 . Dept, Agr., Soil Conserv, Serv., 1931, 8C8-MP-11, pp. 7, pis. 4 ).— 
This is a brief general statement on the subject presented at the National 
Rivers and Harbors Congress held in Washington, D. C., on April 26, 1937. 

Progress in the adojition of selected erosion control practices, Coon 
Creek area, Wisconsin (1933-1930), M. H. Cohee and J. C. Jensen (U. 8 , 
Dept. Agr., Soil Conserv, Serv,, 1931, SCS-RB-5, pp. [i]-fS7, pi. 1). —^The results 
of this survey are presented and discussed. 

Soil and water conservation in the northern Great Plains (TJ. 8 . Dept, 
Agr., Soil Conserv., Serv., 1931, pp. 19, figs, 18). —The purpose of this booklet is to 
analyze and explain the forces of erosion and to describe tlie conservation 
farming practices which the Soil Conservation Service is using in demon¬ 
stration areas in the northern Great Plains region. 

Anchoring farmlands in the Ohio Valley region, J. S. Cutlee {U. 8 . Dept. 
Agr., Soil Conserv. Serv., 1931, pp. 18[2], figs. 19). —This is a brief general 
statement of methods suggested by the Soil Conservation Service for the 
control of soil erosion in the Ohio Valley region. 

Conserving Corn Belt soil, G. K. Rule (U. 8 . Dept. Agr., Farmers* Bui. 
1795 (1931), pp. W+59, figs. SJf ).—This publication treats in a general manner 
of erosion as a contributing cause to the decline of the natural productiveness 
of Corn Belt soils. Erosion practices now employed on the project areas of the 
Soil Conservation Service are discussed. 

Saving Virginia soils, L. Cakrter et al. (U. S. Dept. Agr., Soil Conserv. 
Serv., 1936, 8C8-RB-4, pp. [2]+25, pis. 5). —Practical Information is given on 
mechanical, agronomic, and other means of preventing the loss of Virginia soils 
by erosion. 

Survey of soil conservation practices in central west Tennessee, C. E. 
Allred, B. H. Luebke, and B. T. Lanham, Jb. (Tennessee St a., Agr. Boon, and 
Rural Sociol. Dept. Monog. 59 (1931), pp- yiI+48, figs. 75).—This report has 
been prepared by the Tennessee Experiment Station in cooperation with the 
Bureau of Agricultural Economics, the Agricultural Adjustment Administration, 
and the Soil Conservation Service of the U. S. Department of Agriculture. 
It reports a farm management survey of a total of 150 farms typical of central 
west Tennessee, the purpose being to show the prevailing type of soil conserva- 
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tlon practices. Over 98 percent of the farms surveyed in the area reported 
some kind of conservation practices. 

[Soil erosion prevention studies by the Puerto Rico Station] (Puerto 
Bico Sta, Rpt 1936, pp, 2, 16, 17~-22, 23, figs, 5).—Progress results of this work 
are presented. It has involved both the mechanical and the agronomic 
approach. Terracing, canalization, and soil-saving crops arc among the topics 
discussed. 

Orchard soil management practice in New England, G. F. Potter (Amer. 
Potnol, 8oc. Proo., 51 (1935), pp. 80-86; also in Conn. Pomol. 8oc. Proc., 45 (1935), 
pp. 83-89) .—The author of this contribution from the University of New Hamp¬ 
shire presents a discussion of sod culture as compared with clean cultivation 
as a means of maintaining desirable soil conditions in orchard practice. 
The value of mulch is also emphasized. 

Soil management practice in New Jersey, M. A. Blake (Amer. Pomol. 8oc. 
Proc., 51 (1935), pp. 77-80; also in Conn. Pomol. 8oo. Proc., 45 (1935), pp. 80- 
83 ).—brief contribution from the New Jersey Experiment Stations Indicates 
the following as outstanding trends in New Jersey orchard soil management: 
“(1) Soil tests and nutrient treatments which will make certain that no defi¬ 
ciencies occur in calcium, magnesium, phosphorus, nitrogen, and potash. (2) 
Development and use of standards by means of which the growth status of the 
various varieties of apples can be determined at any time of the year. (3) 
The adoption of sweet clover or alfalfa as soil improvement crops in apple 
orchards grown over the entire area or in alternate row spaces as conditions 
warrant. The use of an organic form of mulch in addition and other practices 
to obtain the desired tree response.” 

Soil management practice in Pennsylvania, R. D, Anthony (Amer. Pomol. 
8 oc. Proc., 51 (1935), pp. 73-77; also in Conn. Pomol. 8oc. Proc., 45 (1935), pp. 
73-77). —^Among the points emphasized in this contribution from the Pennsyl¬ 
vania Experiment Station are the importance of deep soils and sufficiently wide 
spacing of trees to insure moisture supply in dry years and the value of sod 
cover in preventing serious run-off and erosion. An increase in the rate of 
application of nitrogenous fertilizers is noted, as is also an increasing use of 
ammonium sulfate and cyanamide. 

Synthetic soil as a medium for the study of certain microbiological proc¬ 
esses, M. R. Madhok (8oil 8ci., 44 (1937), No. 4^ PP- 319-322). —In reporting 
from the New Jersey Experiment Stations upon this investigation of an artifi¬ 
cial medium for the growth of soil micro-organisms, the author points out that 
liquid or agar media *'not only differ in physical nature from the soil but they 
also provide nutrients that differ in nature and concentration from those that 
occur in or are added to the soil,” In the use of sterilized soil, “because of the 
changes brought about during sterilization, not all the results obtained are 
helpful in determining the influence of various factors on microbial activity.” 

In an attempt to prepare a synthetic medium similar to natural soil but simple 
enough to make possible clear Interpretations of the findings, sand and bentonite 
were combined in proportions similar to those of sand and clay in an average 
loam, 97.5:2.5. Tests with respect to its suitability as a substrate for some of 
the more Imp^tant soil processes, such as cellulose decomposition, nitrification, 
and nitrogen fixation, indicated that “the sand-bentonite medium has distinct 
advantages over artificial liquid media as well as over pure sand media for the 
study of certain soil microbiological processes, because it is more nearly similar 
to a natural soil, yet it is simple in composition. Furthermore, it can be readily 
duplicated. The results obtained by the use of this medium can be interpreted 
readily in terms of soil processes.” 
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Preliminary InTestigation of the occurrence and distribution of Azoto- 
bacter in the soils of Iowa, W. P. Martin and R. H. Wauceb {Iowa Acad. Boi. 
Proo.j Jfi (1935), pp. 55--61). —Because Azotolacter cannot, apparently, compete 
with other micro-organisms and with higher plants for soil nitrogen and does 
not itself fix atmospheric nitrogen at a reaction more acid than about pH 6, 
acidity is an important limiting factor, “but . . . other factors more or less 
controlled by the pH or associated with it may also be of importance. 'Espe¬ 
cially may this be true in the case of phosphate. It is also important that 
emphasis be placed upon the fact that even though the Azotohacter may be 
present in a soil, they may not fix any nitrogen, In which case suflBicient fixed 
nitrogen is present to supply the needs of the organisms. Nevertheless, the 
desirable Azotohacter do not seem to occur extensively in the soils of Iowa. 
Perhaps soil inoculation with the Azotohacter after the addition of sufOicient time 
to raise the pH of the soil above a pH of 6.0, together with a soluble phosphate 
fertilizer, may be practiced in Iowa.” 

This is a contribution from the Iowa Experiment Station. 

The numbers of Nitrosomonas in some variously treated Iowa soils, 
R. H. Walker, A. A. Klingebieh:^ and L. M. Greiner (loiva Acad. Bci. Proc., 
42 (1935), p. 89). —The authors of this note from the Iowa State College find that 
the number of Nitrosomonas in soils varies considerably. “The number present 
in soils Is undoubtedly affected by such factors as the fertilization, cropping, and 
cultivation; the organic matter content; the H-ion concentration; the moisture 
content of the soil; and the season of the year. The pH and buffer capacity of 
the soil are probably major factors in determining the numbers of Nitrosomonas 
in soils otherwise suited to their growth.” 

Effect of species of host plant on nitrogen fixation in Melilotus, P. W. 
Wilson, J. C. Burton, and V. S. Bond (Jour. Apr. Res. [U. 8.], 55 (1937), No. 8, 
pp. 619-629). —It has been shown at the Wisconsin Experiment Station In 
experiments with M. alha, M. officinalis, M. suaveolens, and M. dent at a in asso¬ 
ciation with various strains of Rhizohium melUoti that “the association of 
certain of the si)ecies of host plants and strains of bacteria were consistently 
effective. The association of certain strains of bacteria was effective with 
one species of the host but ineffective with another. The reverse was also 
observed, i. e., certain si)ecies of the host plant were benefited through associ¬ 
ation with some strains of the organism but not with others. The association 
of certain species of plant and certain strains of the organism gave rise to 
erratic responses between experiments as well as within an experiment. There 
was some evidence that this type of response may have been infiuenced by 
the carbohydrate-nitrogen relationship in the plant.” 

The authors point out that such observations gave some support to the view 
that “a given strain of the organism is not ‘good’ or ‘poor’ in an absolute 
sense, but only relative to the other factors which affect the relationship. 
Under certain conditions one factor, as, for example, strain of organism, may 
determine the effectiveness of the relationship, whereas under other conditions 
some other factor, such as species of host plant, may be the dominating 
element.” 

Humus, fertilizers, and plant nutrition, R. E. Stephenson (Better Crops 
With Plant Food, 20 (1936), No. 9, pp. 21. 22, 37, 38). —This contribution from the 
Oregon Exi)eriment Station is a semipopular discussion of theories concerning 
the functions of soil humus in plant nutrition. 

Fertilization and care of peat soils, R. B. Stephenson (Better Crops With 
Plant Pood, 20 (1936), No. 11, pp. 20-22, 55).—This brief and more or less popu¬ 
lar discussion of the ];)ossibilities and needs of peat soils is a contribution from 
the Oregon Experiment Station. 
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Comparisons of various nitrogen fertilizers, especially in relation to fall 
applications versus spring applications, A. L. Sghbadbb {Peninsula Hort, 800 . 
[Del,] Trans,, 49 (19S5), pp, SISS ),—^At the University of Maryland sodium 
nitrate gave the best response on nitrogen-deficient orchard soils. ‘‘Ammonium 
sulfate . . . has given very good results as a fall fertilizer . . . Calcium ni¬ 
trate . . , apparently needs more investigation as to responses to be expected. 
In the Maryland experiments it appeared better as a fall material than as a 
spring material. Cyanamide, . . . containing approximately 22 percent nitro¬ 
gen, recently has been produced in a pebble form convenient for orchard use, 
and probably needs to be applied in the fall as do other slowly available mate¬ 
rials. The fall use of cyanamide is especially advisable, since injury to the trees 
has been quite pronounced in Maryland and in Michigan on both peaches and 
apples when cyanamide was used after the leaves started to grow. The injury 
consisted in severe burning of the foliage and in a great percentage of the 
foliage dropping. If the material is applied in very early spring in relatively 
small quantities per tree, no such injury will be noted. Potassium nitrate is a 
very new material for use as a fertilizer but has given good results in New 
York and Virginia. It may be especially valuable under some conditions where 
potassium response can be shown, as may be true with some of the lighter sands 
in Delaware.” 

Diagnosing the phosphorus needis of soils by biological methods, F. B. 
Smith, P. E. Brown, and H. C. Millab (Iowa Acad. 8oi. Proc,, 42 (19S5), pp. 
85S7). —In a series of trials reported from the Iowa State College nine soils of 
which the field response to phosphate fertilizers had been ascertained under 
a wide variety of conditions were tested by the Aspergillus niger, Cunning- 
hamella, bacteriological, and seedling plant methods. For the bacteriological 
method a mixed culture of Azotohacfer vinclandii and Clostridium pasteurianum 
was used. 

“The data . . . indicate considerable difference in the amount of available 
phosphorus in the different soils. However, there was no relation between 
the amount of available phosphorus in any one soil as measured by the various 
methods. The Lamoure silty clay loam, according to the A[spergillus] niger 
test, contained the largest amount of available phosphorus, and this soil gave 
the greatest response to phosphate fertilizer in field tests. The Carrington 
loam and the Tama silt loam contained about the same amount of available 
phosphorus according to the Cunninghamclla plaque method, but field tests 
indicated a deficiency in available phosphorus in the Tama silt loam and no 
response to phosphate fertilizer in the Carrington loam. The Carrington silt 
loam contained a relatively large amount of available phosphorus as measured 
by the mixed culture of bacteria, and this soil did not respond to phosphate 
fertilizer, but the two methods did not correlate so well in any of the other 
tests. The Carrington silt loam and the Lamoure silty clay loam contained 
approximately the same amount of available phosphorus by the seedling plant 
method, but the one showed no response to phosphate fertilizer in field tests, 
whereas the other soil gave the largest response of any soil to the phosphate 
fertilizer.” 

Fixation bt potassium in soils, J. S. Joffe and L. Kolodny (Science, 84 
(1936), No. 2175, p. 23^) .—Subjecting to experimental trial the theory that 
potassium fixation in soils is due to complex silicate formation, the authors of 
this contribution from the New Jersey Experiment Stations show that arti¬ 
ficially prepared silicates of varying silica: basoid ratios formed no insoluble 
p<Hiasslam compounds under conditions of temperature and pressure occurring 
in the soil. Various phosphates, however, did show a fixation reaction. 
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^'Aluminum and iron phosphates were prepared and treated with solutions 
of KOI corresponding to applications of 7.6 percent of the total dry weight 
of the respective phosphate complexes. These systems, prepared in triplicates, 
were then alternately wetted and dried five times at 23®, 35°, and 70° 0. 
The complexes dried at 70° fixed the largest quantities. The iron phosphate 
fixed 72.15 milliequivalents of K per 100 g, which represents 57.85 percent of 
the total KCl applied, and aluminum phosphate fixed 71.43 m e., which repre¬ 
sents 57.14 percent of the KCl applied. Other cation linkages have been 
tested under various conditions, and they also were found to fix the K. There 
is an indication that the NIL ion and perhaps other cations may be fixed in 
the same manner. 

“Pcdological data on hand seem to fit in with the findings of the labora¬ 
tory experiments on the fixation of K through the medium of phosphated 
complexes. There is a definite relation between the phosphated complexes 
of various cation linkages and the extent of K fixation." 

Effect of lime on the availability and the fixation of potash in soilSy 
H. C. Habbis (Boil 8oi,f 44 (1937), No. 4 j PP- 265-275 ).—^The exchangeable potash 
and the Neubauer values for potash, as well as the pH, carbon content, and 
colloids, were determined in soils from the plats of block B on the Delaware Elx* 
periment Station Farm. Sassafras silt loam taken from the unlimed parts of 
the unfertilized plats of block B, Chester loam from northern Delaware, and 
Norfolk sand from southern Delaware were also treated in various ways in 
the laboratory, and after treatment the potash removable by the leaching 
process and by the Neubauer method was determined. 

“The lime applied to the plats of block B seems to have had no great effect 
on potash availability as measured by replaceable potash and Neubauer values. 
Losses through drainage and unequal removal by the crops could have con¬ 
cealed the effect. Little of the potash applied to block B appears to have 
accumulated in the soil in a form extractable by the leaching and the Neu¬ 
bauer methods. Grinding the soils in a ball mill increased the exchangeable 
potash and the Neubauer values. Ca(OH)a applied to the soils under labora¬ 
tory conditions had comparatively little effect on the native potash of the 
soil as measured by the leaching and the Neubauer methods, except that the 
heavier applications of Ca(OH)a to Chester loam increased considerably the 
Neubauer values. 

“The unlimed Sassafras silt loam, Chester loam, and Norfolk sand each fixed 
applied potash. The highest fixation of any of the unlimed soil was about 50 
percent on Chester loam as determined by the Neubauer method. In general, 
increasing the amount of lime increased the fixation, but on this point the 
leaching method and the Neubauer method are not in agreement either on 
Chester loam or on Norfolk sand. The Neubauer values for fixation are 
higher in all cases than those obtained by leaching. The highest fixation of 
the applied potash as measured by the Neubauer method was about 77 percent 
with the heaviest application of Ca(OH )3 on Chester loam. Fixation occurred 
at all pH values (5.33 to 8.46) of the soils studied. Fixation seems to have 
had no relation to the amount of colloids and organic matter in the soils.” 

The value of copper sulfate as a soil amendment on some truck crops, 
with summary of work for 1036 on cotton and tobacco, M. M. Manns, 
W. L. Churchman, and T. F. Manns (Peninsula Hort. Boc. [Del.] Trans., 50 
(1936), pp. 92-99, figs. 3 ).—Continuing earlier work (E. S. B., 75, p. 317)*, the 
Inclusion of 50 lb. of copper sulfate per ton of fertilizer at the Delaware 
Experiment Station increased the value of truck crops by from 4.47 percent 
(sweetpotatoes) to 4355 percent (lima beans). The average value of tobftcco 
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was increased 33.85 percent, of which 18.4 percent was yield increase and 15.45 
percent was quality improvement. Cotton also improved in yield and quality 
under this treatment. 


AGRICULTURAL BOTANY 

General and economic botany, B. E. Stanford {New York and London: 
D, Appleton-Century Co., 19S7, pp. XXIX+975, figs. 436). —The avowed main 
objective in presenting this textbook is to “integrate the science of botany with 
other interests of life to which it should contribute, such as agriculture, horti¬ 
culture, landscape gardening, agronomy, forestry, zoology, pharmacy, or even 
medicine.** The main subdivisions of the subject matter concern science and 
the sciences in general; life and living things, including the nature of proto¬ 
plasm and the phenomena of life and of living matter; biological nomenclature, 
the species concept, and the main grouping of the plant kingdom; seeds and 
seedlings; the plant body of the spormatophyte; cells and tissues; the stem; the 
root; the leaf; the flower, fruit, and seed; the seed plant and its environment; 
thallophytes—Schizophyta; Flagellata and Phycophyta; Myxophyta, Myxomy- 
ceteae, lichens, virus diseases of plants, and plant disease prevention; Embryo- 
phyta—Bryophyta and Pteridophyta; Spermatophyta—^the Gymnospermae; 
Angiospermae, including the various groups of dicotyledons and monocotyledons; 
and evolution, heredity, and plant breeding. A subject index of 23 pages com¬ 
pletes the work. 

Economic botany: A textbook of useful plants and plant products, A. F. 
Hill (New York and London: McOraw-Hill Book Co., 1987, pp. X+592, figs. 
255). —“The present book is the outgrowth of several years* experience in pre¬ 
senting a one-semester course dealing with economic plants. ... An attempt 
has been made to include the most important plants of America and other parts 
of the world insofar as they enter into international commerce. . . . Although 
intended primarily as a textbook, this work should have an appeal to the ordi¬ 
nary reader, since material of too technical a nature has been avoided as far as 
possible.** The subject matter includes fibers and fiber plants; forest products 
and resources; tanning and dye materials; rubber and other latex products; 
gums and resins; essential oils; fatty oils and waxes; sugars, starches, and cellu¬ 
lose products; medicinal plants; fumitories and masticatorics; the history and 
nature of food plants; the major and minor cereals and small grains; legumes 
and nuts; vegetables; fruits of temperate and tropical regions; spices and other 
flavoring materials; and beverage plants and beverages. An appendix gives a 
systematic list of species discussed, and a bibliography of 160 important reference 
works and an index are provided. 

[Research in plant indlustry] (TJ. 8. Dept. Agr., Sec. Agr. Rpt., 1937, pp. 
8U 82, 83, 88, 89). —^Reports of progress (in many cases in cooperation with 
State stations) are noted with particular reference to studies of the underlying 
principles of plant genetics, physiology, and pathology; the breeding and selec¬ 
tion of corn resistant to diseases under conditions of high fertility and resistant 
to dry-land culture; physiologic races of wheat bunt and the development of 
bunt-resistant varieties; chemical inhibitions of iwisoning by selenium, arsenic, 
rubidium, stroi^lum, and barium; the development of a new high-yielding rod 
oat variety resistant to smut; blister rust on sugar pine in the Pacific States; a 
new strain of powdery mildew-resistant cantaloup; Dutch elm disease scouting 
and eradication work; the -new virus-induced mosaic of peach; and factors 
influencing outbreaks of black stem rust of small grains, including barberry 
eradication. 
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A rapid quantitatlTO method of studying roots growing under field con¬ 
ditions, R. E. Blaseb (Jour, Amer, 800 . Agron., 29 (1087), Uo, 5, pp, i21-i2$, 
figs, S ).—^This contribution by the Florida Experiment Station describes and 
illustrates improvements on the method originally described by Sprague (E. S. R., 
71, p. 616). The advantages claimed lie in the quantitative results; rapidity, 
making replicated samples possible; use in obtaining material for root reserve 
analyses; ppecial adaptability to soil types prohibiting deep rooting; value for 
densely rooted areas, such as pasture sods; and in tracing the seasonal root¬ 
growing cycle. Samples of deep-rooting plants are not obtainable by the method. 

An improved photoelectric apparatus for measuring leaf areas, P. J. 
Krameb (Amer, Jour, Bot,, 24 (1931), 6 , pp. 315, 316, fig. 1). —Details of con¬ 

struction and operation are given for an apparatus consisting essentially of a 
plywood box on a light wooden frame, with six 5(>-w, inside-frosted lamps 
mounted in a circle near the top of the box as light source and cooled by a 9-in. 
fan. The interior of the lamp house is painted with aluminum paint and the 
other interior surfaces black to reduce reflection. The principal new feature is 
the installation of a cone of polished sheet aluminum between the plate carrying 
the leaves to be measured and the photoelectric cell, which prevents tlje light 
passing through the plate from spreading over the entire chamber. A calibra¬ 
tion curve is constructed from the microammeter readings obtained by placing 
various sized pieces of opaque paper of known areas on the ground-glass plate. 

Recent work on photoperiodism, W. W. Gabneb (Bot. Rev.^ 3 (1931), No. 5, 
pp. 259-215) .—This review, limited chiefly to developments during the last 5 or 
6 yr. (with 39 literature references), includes data on photoperiodic classes, 
varietal differences in photoperiods, tuberization, photoperiodicity in woody 
plants, photoperiodic aftereffect, vernalization, artificial illumination, spectrum 
investigations, and vegetative v. reproductive development. 

Biochemical studies of photoperiodism in plants, A. E. Mukneek (Missouri 
8 ta. Res. Bui. 268 (1931), pp. 84 j figs. 10). —When Biloxi soybean plants were 
exposed to a photoperiod conducive to sexual reproduction (7-hr. day) two 
significant effects on development were noted as follows: Photoperiodic induc¬ 
tion of reproduction (first 4-14 days) and photoperiodic inhibition or reduction 
of growth in height, most conspicuous soon after induction was completed. The 
two phenomena appeared to be induced independently, but their causal mecha¬ 
nisms have not been found. 

During the induction period a relatively higher nitrogen metabolism and lower 
carbohydrate concentration are maintained by the short-day than by the vege¬ 
tative (14-hr. day) plants. Stems of reproductive plants were higher in all de¬ 
termined forms of nitrogen, excepting nitrates. In the light of present knowledge 
of nitrogen and carbohydrate metabolism in sexual reproduction, no specific 
dynamic function can be ascribed to any particular form or group of substances 
in initiating floral organs, but present evidence points to a specific flower-pro¬ 
ducing “hormone,” apparently Independent of the general nutritional state of 
the plant. 

A higher CO^ output was maintained at the time of photoperiod induction by 
the short-day than by the long-day plants, and a similar increase occurred when 
plants were movpd from a long to a short photoperiod. Indoleacetic, indolepro- 
pionic, and phenylacetic acids had no effect on initiating sexual reproduction. 

Due to photoperiod inhibition, growth in height of short-day soybean plants 
was retarded after 10-day exposure and ceased by the twentieth day. As a 
result of curtailed growth, nitrogen and especially carbohydrates accumulated 
in the stems and other structural parts. The relatively higher concentration 
of carbohydrates over nitrogen at the time of full bloom and thereafter may 
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be expressed by a higher 0-h/N ratio. These organic groups are utilized by the 
long-day plants for vegetative growth and by the short-day plants (whose 
growth is inhibited) for flower formation and fruit and seed development. 

The carotene and xanthophyll concentration of soybean leaves under a 7-hr. 
day reached a maximum at the approximate time of flowering and then de¬ 
creased. Buds, flowers, and young fruit tissues had a comparatively high 
carotene content. 

The literature list contains 229 references. 

Influence of a short photoperiod on the growth and biochemical proper¬ 
ties of the Jerusalem artichoke, I. Y. Maboaba (J. Mabhaba) and Y. S. 
Yovohanets’kiI (Yovchanetski) (Zhur, Inst Bot Vkrain. Akad, Nauk (Jour. 
Inst Bot Acad. Sci. Ukraine), 10 (19S6), No. 18, pp. 5S-64, figs. 4; Eng. ahs., p. 
64 ).—During a short 10-hr. day stunting of the aerial parts was observed and 
the developmental cycle was completed earlier than with a day of normal length 
under Kiev conditions. With the 10-hr. day the leaves contained a higher per¬ 
centage of water and organic matter and a lower percentage of mineral salts 
than those with the normal day. For the same vegetational period the leaves 
of plants under the 10-hr. day contained more glucose, sucrose, dextrin, starch, 
and nitrogen than the control leaves. The absolute yield in tubers under the 
10-hr. day was much smaller than that of control plants, but their relative yield 
(in proportion to mass of aerial parts) was greater. The tubers under the 10-hr. 
day were rounded and nodulated, while in the controls they were elongated 
and club-shaped and the percentage of inulin was greater and the water per¬ 
centage less than in the tubers of control plants. 

Plant growth under continuous illumination from sodium vapor lamps 
supplemented by mercury arc lamps, J. M. Abthub and E. K. Harvill 
(Contrih. Boyoe Thompson Inst, 8 (1937), No. 5, pp. 433-443, figs. -}).—Continu¬ 
ing this series of studies (E. S. R., 74, p. 467), plants which grew well for a 
short time under continuous exposure to sodium vapor lamps degenerated slowly, 
only a few yellow leaves at the tip remaining after 2 months’ exposure. How¬ 
ever, such plants could be completely rejuvenated by 2 hours’ exposure dally 
to the 85-w capillary mercury vapor lamp applied along with continuous sodium 
vapor lamps. Excellent leaf color and flowering could be induced when plants 
(e. g., begonia, gardenia, cotton, geranium, buckwheat, and snapdragon) were 
exposed continuously to sodium vapor lamps supplemented by 2 hours’ daily 
exposure to the capillary mercury lamp. This light proved unsatisfactory for 
tomato. 

A new set of sodium vapor and capillary mercury lamps, operated as above 
outlined, should burn continuously for about 7 mo. On account of the high 
efficiency of these light sources the cost for current at 2 ct. per kilowatt is about 
60 ct. per 24-hr. day, and one lighting unit will cover effectively at least 16 sq. 
ft., making an average cost of about 3 ct. per square foot per day. 

On the evolution of photosynthesis, H. F. Blum (Amer. Nat, 71 (1937), 
No. 735, pp. 350-362 ).—The expressed purpose of this paper is to call attention 
to the uniqueness of the “chlorophyll photos 3 mthetic” process and the mag¬ 
nitude of the problem of Its evolution, to distinguish it from other types of 
photo- and chemosynthesis, and to point out the necessity of a consideration of 
energetics as a fundamental approach to the study of evolution. The author 
gives a critical review of the literature of the subject and presents a tentative 
scheme for the evolution of chlorophyll photosynthesis involving the following 
steps: Ancient chemosynthetlc organisms (type represented by some present- 
day organisms), primitive photosynthetic forms using one quantum of light 
energy to activate a spontaneous reaction and a nonspontaneous reaction (the 



1938] 


AGBICULTURAL BOTANY 


463 


latter with modern representatives in the green sulfur bacteria), primitive 
photosynthetic forms requiring two to three quanta (with modern representa¬ 
tives in the purple sulfur bacteria) and four quanta, au(J^ the higher green 
plants using chlorophyll photosynthesis. 

Ultraviolet radiation, H. W. Popp {Pennsylvania Sta. Bui, 352 (1937), p. 40 ).— 
Note on the effect of wavelengths on auxin production in turnip seedlings. 

Effect of an applied electric current on the external longitudinal polarity 
potentials of Douglas flr, H. F. Rosene (Amer. Jour. Bot., 24 (1931), 2^o. 6, 
pp. 390-399, figs. 2). —The longitudinal polarity potentials of the branches and 
stems were modified by application of a current from an external source. The 
magnitude of change was directly related to the quantity and duration of 
fiow, and the direction of change was determined by the orientation of the 
polarity potentials with respect to the direction of flow of the applied current. 
The magnitude of change produced by a given mean current density for a 
given time was less when the current was applied to the wood cortex than 
when applied to tlie wood axis with the cortex removed. The observed effects 
were characteristic of living cells only. 

“The results furnish direct proof for the validity of the principle of alge¬ 
braic summation of cell electromotive forces, since changes in electromotive 
forces are produced in all intermediate microscopic regions along the length 
of the stem when a current of external origin is applied lengthwise to that 
stem. Since such applied currents of external origin can change the polarity 
potentials of living cells, then it may be inferred that similar applied electro¬ 
motive forces of coll origin may do the same and thus bring about control of 
electrochemical processes in distant cells and therefore result in cell correla¬ 
tion.” 

Analytic studies in plant respiration.—^VII, Aerobic respiration in barley 
seedlings and its relation to growth and carbohydrate supply, H. R. Babnell 
(Roy. Sue. [London], Proc., Ser. B, 123 (1931), No. 832, pp. 321-342, figs. 10).— 
The major features of metabolic activity in young barley seedlings are the 
hydrolysis of starch in the endosperm, the formation of new tissues in the 
embryo by growth in dry weight, and the respiration of carbohydrates. The 
linkage of these functions through translocation was formally set out and their 
parallel development studied quantitatively in carbohydrate units through the 
first 162 hr. of germination. The time course of the respiration rate for 
whole seedlings showed a sigmoid form in its rise to a well-defined upper 
limiting value set by the amount of carbohydrate being translocated from the 
endosperm. This limited phase was reached at about hour 90 and was fol¬ 
lowed to about hour 160, showing only moderate fluctuations around the value 
of 32 mg CO 2/3 hr./lOO seedlings. Sterile dissections of the endosi>erms were 
made, and the vitality of the Isolated endosperm was demonstrated by its 
continuous respiration. In the isolated embryos, a rapid fall of respiration 
set in immediately and the rate declined in geometric progression to a low 
starvation value of about 1.8 mg COa, indicating a very small stock of available 
reserves in the embryo in the early stage. The survey made required an index 
of growth rate in terms of dry weight increase. The data obtained showed a 
considerable scatter, and the precise form of the smooth curve compounded 
from them was not very well established. Its slopes showed the usual initial 
course of the acceleration of growth rate up to hour 90, while after that the 
rate proceeded fairly uniformly. From the numerical dry weight data, a se¬ 
quence of growth-rate values (G) was calculated throughout the 160-hr. period, 
so that utilization of carbohydrate in growth might be compared with its con¬ 
sumption In respiration (Ea) over successive periods of development. Seven 
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of the nine pairs of growth and respiration values obtained in this way showed 
no drift in the growth/respiration ratio. On their basis the author puts for¬ 
ward, as a first ap|)roximation, the mean values that they provide, viz, G/JK*= 
1.78, with O and Rt as accounting for, respectively, 64 and 36 percent of the 
total available carbohydrate supply entering the embryo. 

Number of stomata in Phaseolus vulgaris studied with the analysis of 
variance technique, H. B. Smith (Amer. Jour. Bot., (19S7)f No, 6, pp. 384- 
887), —^Uslng this method for establishing a difference between two selections of 
beans (Phaseolus vulgaris) t corresponding areas of comparable leaves were 
selected, and for each leaf used at least 25 unit areas were studied at random 
in the upper and 50 unit areas in the lower epidermis. It was thus determined 
that the upper epidermis of the two selections differed significantly in number 
of stomata per square millimeter of leaf surface, in size of ordinary epidermal 
cells, and in size of paired guard cells. The two selections differed in the lower 
epidermis in size of paired guard cells. 

Geotropism in plants, P. Rawitsciieb (Bot, Rev.^ S (1937), No, 4* VP- 175- 
194), —This review (with 67 literature references) discusses orthogeotroplsm, 
analysis of the reaction chain; end reaction; intermediate stages of the reaction 
chain; tonic and morphotie phenomena; plagiogeotropism and related phenom¬ 
ena; and geotorsions. 

Geotropism and the growth substance, H. E. Dolk (Rec, Trav, Bot, N^er- 
land,f 38 (1936), No, 2, pp. 509-585, figs, 26), — This monographic study concerns 
the relation between gravity and growth; the influence of gravity on growth- 
substance distribution; the distribution of geotropic sensitivity in the coleoptile; 
the course of the curvatures; the influence of gravity, acting longitudinally, on 
geotropic curvature; and a theoretical discussion of the findings. Oats and 
corn were used as test plants. A bibliography of over four pages is provided. 
V- Root interactions of plants, W. P. Lokhwing (Bot, Rev., 3 (1937), No, pp. 
195-239), —In this comprehensive review (with 438 bibliographic references) the 
author discusses the toxic secretions and the non toxic excretions of roots, inter- 
planted legumes in relation to other crops, amino acid secretion by legume roots, 
nodule bacteria and the carbon: nitrogen ratio, interactions of roots with non- 
symbiotlc bacteria, mycorhizas, and growth-promoting substances. From the 
data assembled along these lines, it is deemed evident that the more important 
agronomic problems are concerned with the maintenance of an adequate and 
continuous nitrogen supply. The value of the numerous technics developed 
for quantitative studies of plants in situ is also emphasized. 

Investigations of the influence of mineral nutrition on anthocyanin for¬ 
mation by barley seedlings [trans. title], G. Gassner and W. Straib (Angew. 
Bot,, 19 (1937), No, 2, pp. 225-245). —This study concerns the effects on antho¬ 
cyanin production of the nitrogen, phosphoric acid, and potassium nutrition 
(with the elements in varied amounts and proportions), the significance of soil 
relations, and the effects of the COa content of the air. 

Some aspects of the salt nutrition of higher plants, D. R. Hoagland (Bot, 
Rev,, 3 (1937), No, 6, pp. 307-334)- —^This review (including 118 literature refer¬ 
ences) concerns chemical elements essential for growth of the higher green 
plants, forms of nitrogen in nutrient solutions, general nature of processes of 
salt absorption by roots, mechanisms of salt accumulation, general aspects of 
the relations of pH to plant growth, oxygen supply to roots in water cultures, 
quantitative relations in nutrient solutions, salt abs-orption in relation to trans¬ 
piration and to illumination of the shoot, and comments on soil and plant 
interrelations with reference to artificial culture experiments. “The review 
is prepared primarily for botanists without a specialized interest in plant 
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nutrition,’* and is concerned especially with advances made possible by the use 
of methods of artificial culture. 

Effect of transpiration upon the absorption of mineral salts, R. O. Free¬ 
land (Amer, Jour. Bot.f 24 (1937), No. 6 , pp. 373, 374)- — In this study by Ohio 
State University, the effect of transpiration on the absorption of minerals was 
measured by the use of water cultures and a short growth period to eliminate 
marked differences in growth and syntheses within the plants (com and Phase- 
oVus vulgaris), transpiration rates being controlled by varying the humidity. 
An increase in water absorption resulted In an Increase In mineral absorption. 
Different mineral ions were not absorbed at the same rate, and the absorption 
rate of each Ion varied with the kind of plant used. 

The influence of lead compounds on the growth of barley, C. M. Keaton 
(Soil Bci., 4S (1937), No. 6 , pp. 401'-411y pls. 2, figs. 1 ). —The results of this study 
by the Washington Experiment Station Indicated that because of the high fixing 
power of the soils used large amounts of lead could be added without harmful 
effects. Lead carbonate at the rate of 7,190 lb. per acre caused no observable 
injury to the growth of barley, and the tendency was for growth to be stimulated 
by minute amounts of soluble lead in the soil. There appeared to be a relation¬ 
ship between growth stimulation and the soluble lead content of the soil, with 
a tendency for maximum stimulation at 0.1-0.4 p. p. m. of PbO. Lead was found 
in both the tops and roots, the concentration being notably higher in the latter. 
The plants tended to absorb greater quantities of lead with increasing concen¬ 
trations of soluble lead in the soil. 

Thiazole and the growth of excised tomato roots, W. J. Robbins and M. A. 
Baetley Acad. Sen. Proc., 23 (1937), No. 7, pp. 880 SS 8 ). —In earlier work 

it was found that a medium containing mineral salts, pure cane sugar, and crys¬ 
talline vitamin Bi was adequate for apparently indefinite growth of excised to¬ 
mato roots (E S. U., 76, p. 769). In the exi)eriment reported here it was found 
that vitamin Bi could not be replaced in such a solution, under the conditions of 
the test, by vitamin G or B* (lactoflavlne), cysteine hydrochloride, pantothenic 
acid, indole-3-acetic acid, inositol, urea, asparagine, yeast ash, zinc and boron 
salts, or the Hoagland A to Z mixture containing salts of lithium, copper, zinc, 
boron, aluminum, tin, manganese, nickel, cobalt, titanium, iodine, and bromine. 
However, 4-methyl-5-/3-hydroxyethylthiazole, one constituent used in synthesizing 
vitamin Bi, was able at a concentration of O.I 7 per cubic centimeter to replace 
vitamin Bx, although 2-methyl-6-bromo-methyl-6-amInopyrimidine, the other con¬ 
stituent in synthesizingjritamin Bi, was unable to do so. This indicates that the 
thiazole but not the pyrimidine radical of the vitamin is effective. 

The metabolism of amides in green plants.—I, The amides of the tobacco 
leaf, H. B. Vxckeby, G. W. Pucheb, A. J. Wakeman, and C. S. Leavenworth 
(Jour. Biol. Chem.y 119 (1937), No. 1, pp. 369-382) these studies by the Con¬ 
necticut [New Haven] Experiment Station, when tobacco leaves were cultured 
in water or dilute nutrient solutions in the dark a prompt and extensive aspara¬ 
gine enrichment occurred, with simultaneous glutamine enrichment very small. 
When exposed to continuous light both substances were synthesized, but gluta¬ 
mine to a somewhat greater extent. Appreciable amounts of ammonia accumu¬ 
lated in dark cultures, but the amount developed in the light was insignificant 
even after 236 hr. All the nitrogen involved in amide synthesis and in free- 
ammonia production was accounted for by assuming that the amino acids result¬ 
ing from digestion of the protein suffered deamination with ammonia production, 
and that the diminution in nitrate which also occurred likewise gave rise to 
ammonia. To account for the amide synthesis, it was further assumed that a 
nonnitrogenous precursor in normal leaves occurs in sufficient amounts for the 
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production of a considerable quantity of asparagine and tliat a nonnltrogenous 
precursor of glutamine is also synthesized in even greater relative proportion 
in leaves exjwsed to light. The nature of these precursors is unknown, but the 
one required for glutamine synthesis is produced by photosynthesis and is, ac¬ 
cordingly, a carbohydrate or a carbohydrate metabolite. Glutamine then, and 
also probably asparagine, forms important links between the general carbo¬ 
hydrate and protein metabolism. 

The behavior of these two substances in tobacco is Interpretable in terms of 
the theory that amides are synthesized in plants in response to an increase in 
ammonia, and that they provide a mechanism whereby the ammonia concentra¬ 
tion is usually maintained below the toxic level. The tobacco plant is an example 
of a species in which, under certain conditions, both these amides are thus 
employed. 

The carbon metabolism of Gibbcrclla saubinetii on glucose, L. E. Hessleb 
and R. A. Gortnkb (Jour. Biol. Cliem., 119 (1937)^ No. i, pp. 19S-200). —This 
study by the Minnesota Experiment Station was made on a glucose-artificial salt^ 
medium. Ethyl alcohol was identified as the almost exclusive constituent of the 
volatile neutral compounds fraction, though qualitative tests indicated traces of 
an aldehyde. Tartaric and citric acids were identified in the nonvolatile acid 
fraction, and acetic acid was the only acid found in the volatile acid fraction. 
The principal metabolic products of O. sauhinetii proved to be CO 3 and ethyl 
alcohol, indicating that the fungus causes a rather typical alcoholic fermentation. 
In this respect it resembles other Fusaria which have been studied. 

Recent advances in physiology of reproduction of t>]ants, A. E. Mubneek 
(Bdencef 8G (1937), No. 2220, pp. 43-47). —This is a review contributed from 
the Missouri Experiment Station. 

Plasmolytic method of determining the gt^rminating capacity of seeds, 
A. V. Doroshenko (Trudy Prikl. Bot., Qenet. i SeleJc. (Bui. Appl. Bot., Genet., 
and Plant Breeding), 4 ser., No. 2 (1937), pp. 113-119, figs. 2; hng. ahs., p. 
119). —The author reports the successful use, with large see<ls such as those of 
legumes and fruit trees, of plasmolytic treatment with KNOa, and/or sugar 
solutions to determine the germinating capacity much more quickly than by 
germination methods. 

Wave lengths of radiation in the visible spectrum promoting the germi¬ 
nation of light-sensitive lettuce seed, L. II. Flint and E. D. McAlister 
(Bmithsn. Misc. Collect., 96 (1937), No. 2, pp. 8, pi. 1, figs. 2). —Irradiation by 
wavelengths of about 5,200-7,000 a. u. promoted the germination of light- 
sensitive lettuce seed, but within this range the longer wavelengths proved by 
far the most effective. The critical wavelength promoting germination within 
the most effective range was approximately 6,700 a. u. Within the limits of 
experimental error the radiation most effective in promoting germination was 
that most abundantly absorbed by chlorophyll in the same region, and the 
absorption characteristics of an acetone extract demonstrated the presence 
of chlorophyll in the seed. 

The effect of ascorbic acid and certain indole derivatives on the regenera¬ 
tion and germination of plants, W. Davies, G. A. Atkins, and P. C. B. 
Hudson (Ann. Bot. [London], n. ser., 1 (1937), No. 2, pp. 329-351, pis. 3). —The 
authors describe new methods of preparing indole derivatives insuring against 
contamination with heteroauxin and the results of tests with these substances 
r^tlve to epinastic responses in tomato and Ricinus, to regeneration of buds 
am^sj^ts in willow branches, and to germination of seeds. 

Pigmentation in plants, exclusive of the algae, M. Mobius (Bot. Rev.] 3 
(19S7), No. 7, pp. 351-363). —^Thls is a review of published data on the means 
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**by which nature produces her great variety of colors in the plant kingdom.** 
The discussion is concerned less with the individual pigments and their car¬ 
riers than with the methods employed by plants in producing their color impres¬ 
sions, and the subject matter is presented under the headings green, yellow, 
orange, brown, red, blue, violet, black, gray, white, and glossiness. 

Observations on the structure of cotton fibers in the dark field, B. Rabino- 
wiTSCH (Oontrib, Boyce Thompson Inst., 8 {19S7), No. 5, pp. 401-403, fig. I).— 
Using Oossypium hirsutum with fibers at 7-55 days after blossoming, the 
cellulose particles occurred predominantly as uncombined units in the young 
fibers, but with increasing age chains of particles were formed. Microscopic 
mounts of chemically treated commercial fibers showed the reverse process of 
wall formation, with all stages of membrane layers disintegrating into fibrils, 
and these, in turn, into cellulose particles. 

Identification of crystalline cellulose in young cotton fibers by X-ray 
diffraction analysis, W. A. Sisson {Contrih. Boyce Thompson Inst., 8 (1937), 
No. 5, pp. 389-400, figs. 5).—Cotton fibers 5-60 days old were subjected to X-ray 
diffraction analysis, samples consisting of fresh and preserved untreated 
fibers, fibers after chloroform extraction, and those after further purification 
with 1 percent NaOH and 2 percent sodium hypochloride. Crystalline cellu¬ 
lose was indicated at about 30-35 days in the untreated fibers, at 15-20 days 
in the extracted, and as early as 5 days in the purified fibers. The cellulose 
pattern was not present in the X-ray diagram of the first group, being masked 
by a crystalline “wax pattern’* (removable by extraction with organic solvents) 
and by an amorphous diagram (removable by dilute alkalies and bleaching). 
The crystallographic identity of the cellulose from the young purified fibers 
to that of mature cellulose is shown by its identical unit cell dimensions 
and by the fact that the native X-ray pattern may be changed to a mercerized 
pattern. The observations of Farr and Eckerson (E. S. R., 71, p. 170) are 
confirmed, in that cellulose is first formed in the cytoplasm as crystalline cellu¬ 
lose particles. After cellulose is once formed it does not undergo a crystal¬ 
line modification during fiber growth. 

The Amaryllidaceae of Texas, V. L. Cobey (Herhertia, 3 (1936), pp. 78, 79 ).— 
In this contribution by the Texas Experiment Station, 25 species are listed, 
with their distribution zones. 

Phymatotrichum silvicolum n. sp.: Its structure and development, J. J. 
Taubenhaus and G. M. Watkins (Amer. Jour. Bot., 24 (1937), No. 6, pp. 387-390, 
figs. 22). —The new species of fungus studied in this contribution by the Texas 
Experiment Station is described as producing spore mats on the surface of 
sandy loam soil in wooded areas in various parts of east central, south central, 
and east Texas, and an account of the structure and development of vegeta¬ 
tive hyphae, conidiophores, and conldia is given. 

The embryo sac of Eragrostis cilianensis (All.) Uink: A new type 
embryo sac and a summary of grass embryo sac investigations, E. L. Stoveb 
(Ohio Jour. 8ci., 37 (1937), No. 3, pp. 172-184, figs. 19).—This morphological and 
developmental study includes the spikelets and ovules, archesporial cell and 
megaspores, embryo sac, seed coat development, endosperm, and embryo of 
S. cilianensis. Tabulated data (since 1849) are given on the antipodals, em¬ 
bryo sacs, etc., of various other grass species listed, and a bibliography of 52 
titles is Included. 

GENETICS 

Genetics and the origin of species, T. DoBZHANSsnr (New Tork: Ccilumhia 
Univ. Press, 1937, pp. XVI+364, 22).—This book deals largely with a criti¬ 

cal evaluation of theories of evolution and the advances which have been 
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made toward the origin of species by tho^more recent advances In genetic 
knowledge. 

Statistical methods in biology, medicine, and psychology, O. B. Davbit- 
^ET and M. P. Eicas (JVew? York: John Wiley d Sons; London: Chapman d Hally 
t9S6y 4- pp. XII-\-216y figs, 26). —revision of a book first published in 

1899, bringing it up to date and taking account of the new developments in 
the analysis of variance and the theories of small sampling. 

An outline of cytological technique for plant breeders (Camhridgey Eng.: 
Imp. Bur. Plant Genet.y 1937y pp. 14 )^—^Procedure considered useful for practical 
plant breeders has been prepared by J. L. Fyfe. 

The experimental production of haploids and polyploids (Camdridgey 
Eng.: Imp. Bur. Plant Qenet.y 19S6y pp. 28). —The review covers 281 titles. 
."Somatic segregation and its relation to atypical growth, D. F. Jones 
(OenetieSy 22 (1937)y No. .5, pp. 4 ^ 4 -^^^* P^- ^0 ).—Genetic studies with 

corn by the Connecticut [New Haven] Experiment Station and the California^ 
Institute of Technology are reported. Previous hypotheses attempting to ac¬ 
count for genetic changes during development are reviewed, and It is shown that 
incomplete fertilization, mutation, nondlsjunction, and deletion cannot account 
for all observed facts. 

Paired changes, visible in adjacent areas and noted previously in pome and 
citrus fruits and in corn pericarp, were found to be frequent in corn aleurone 
and endosi)erm, showing the result of a shift of known color and texture genes. 
More than one dominant allele evidently may be lost or shifted from homologous 
chromosomes at the same time. The aleurone color gene 0 is lost or shifted 
with a higher frequency when in a chromosome with a translocated piece at¬ 
tached at the opposite arm than in normal plants. Linked genes C and Wx, are 
lost or shifted together or separately. 

Seeds treated with X-rays shortly after fertilization show marked increase 
of interchromosomal mosaics in adjacent areas. The dark part of a paired 
aleurone color mosaic may revert to normal, to colorless, or become still darker. 
Some secondary changes are paired alterations. Linked genes may shift to¬ 
gether or separately in these secondary changes. 

Tissues losing one or more genes are highly unstable and may show frequent 
losses of other genes In subsequent coll gener.ations. Chromosome stability, as 
measured by frequency of mosaics, varies widely in different families and from 
one generation to the next in the same family. 

Reciprocal gene exchanges occur between nonhomologous chromosomes. Evi¬ 
dently there is also an interchange between homologous chromosomes during 
development. Changes in cell size and arrangement occur alone or may accom¬ 
pany changes in color and texture, and result in depressions and outgrowths 
which are sometimes paired. 

“Atypical growth is considered to be the result of the removal from, or con¬ 
centration in, certain cells of essential growth-regulating substances brought 
about by unequal mitosis, with or without visible alteration of the chromosomes. 
This unequal mitosis may be induced by external agencies or by Inherited defects 
of the mechanism of cell division transmitted in part through the female 
parent.” % ^ 

Chromosome homology in races of maize from different geographical 
regions, D. C. Coopeb and B. A. Brink (Amer. Nat., 71 (1937)y No. 737, pp. 582- 
587y figs. 6). —Cytological studies were made at the Wisconsin Experiment Sta¬ 
tion on hybrids among corn varieties native to Wisconsin and from Canada and 
Central and South America. “The regularity of chromosome behavior and 
the close agreement in size of the members of the pairs in the hybrids between 
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our native corns and races from different geographic regions indicate little if 
any difference in chromosome structure in the genus, even though some lines 
may have been grown in isolated regions for many years, perhaps centuries.” 

Contributions of genetics to understanding of animal disease, J. W. 
Gowen {Jour. Heredity, 28 (J9S7), No. 7, pp. 2S3-240, figs. 5).—A discussion of 
differences in the response of strains of animals to variations in pathogenes, 
Including lethal factors. 

A genetic history of Hereford cattle in the United States, O. S. Willham 
{Jour. Heredity, 28 {1937), No. 8, pp. 283-294, figs. 4 )-—Continuing the statistical 
studies of the genetic history of breeds of livestock from the Iowa Experi¬ 
ment Station (E. S. R., 78, p. 31), analyses were made by sampling methods 
of the inbreeding and relationship of calves born at 10-yr. i)eriods from 
1870 to 1930. The average interval between generations was 5.4 yr. There 
was an increase in the inbreeding coefficient to 8.1 percent. A tendency to¬ 
ward the formation of families was indicated when the inbreeding coefficient 
for the stock was considered in connection with the inter se relationship 
of only 8.8 percent. High degrees of relationship were found within the 
breed to Anxiety 4th and his descendants, especially his grandson, Beau 
Brummel. Special show groups in 1920 and 1930 had higher inbreeding and 
inter se relationships, both reaching 17 percent in the 1930 group. 

Genetic history of Holstcin-Friesian cattle in the United States, J. L. 
Lush, J. C. Holbeet, and O. S. Willha^I {Holstein-Friesian World, 34 {1937), 
No. 16, pp. 763, 764, 774, fig. 1 ).—^Previously noted in greater detail (E. S. R., 75, 
p. 324). 

Inherited hairlcssness in the goat: With some observations on parallel 
mutation, D. Kislovsky {Jour. Heredity, 28 {1937), No. 8, pp. 265-267, pi. 1, 
fig. 1 ).—A goat, hairless at birth, backcrossed to his dam produced one normal 
and one hairless kid at the Institute of Animal Breeding at the Timiriaseff 
Academy, Moskva (Moscow), U. S. S. R. The condition was therefore sug¬ 
gested as recessive, A discussion is given of the occurrence of hairlessness 
in other species. 

Inbreeding and relationship in the Danish Landrace of swine, K. Rotten- 
stew {Nord. Jordbrug.sfor8Jc,, 1937, No. 3-4 A, pp. 94-1figs. 3; Fr. abs., pp. 112, 
113; Eng. abs., pp. 113, 114 )-—^An analysis by sample pedigrees as used by Lush 
(B. S. R., 75, p. 324) of the breeding methods followed in the Danish swine 
breeding system with Landrace hogs (E. S. R., 76, p. 176) showed that the in- 
breeding coefficient rose to 6.9±0.7 percent in 14.9 generations from 1897 to 1930. 
There was a tendency to avoid even mild inbreeding in the careful selection 
of unrelated sires for use in each center. No single animal exerted any 
dominant influence on the breed. 

The hereditary and environmental portions of the variance in weaning 
weights of Poland-China pigs, J. H. Bywatkrs {Genetics, 22 {1937), No. 5, pp. 
4S7-468, figs. 2 ).—In an analysis of the variance in the 60-day weaning weights 
of 1,633 Poland-China pigs born in 271 litters in an inbreeding experiment 
at the Iowa Exi)eriment Station, correlations were calculated between the 
weights of litter mates and those of parents and offspring, and taking account 
of age of dam and seasonal effects. From these data it was estimated that 
18 percent of the variance was due to heredity, 40 percent to environment 
common to litter mates, and 42 percent due to environment not common to 
litter mates. Sex and size of litter bad only minor effects on variance in 
weaning weight. 

Segregation of mutant characters of deer mice, H. W. Feldman (Apier. 
Nat., 71 (1937), No. 735, pp. 426-429 ).—Linkages in the deer mouse of the genes 
42962—88 - 8 
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for albinism, piebald, pallid, hairless, and yellow were tested with negative 
results. The similarity between these characters in Perotnyscus maniculatua 
and the mouse and rat was discussed. 

Hereditary pathological investigation on rabbits [trails, title], H. Nachts- 
HBiM {Ztschr. Induktive Abstam, u, Vererbungslchre, 7S {1937), No, S-4, pp, 
463-4^6 ),—Hereditary anomalies of the nervous system, eyes, hide, hair, teeth, 
skull, and conformation observed in work with from 1,200 to 1,500 rabbits are 
described. 

A pale mutation in the ground squirrel: An albinoid color-phase in 
Citellus elegans resembling the recessive cream mutation in the rat, F. H. 
Clabk and W. L. Jbllison (Jour. Heredity, 28 {1937), No. 7, pp. 259, 260, fig. 1).— 
A description of a pinkish buff or cinnamon buff mutation observed in the 
coat color of wild ground squirrels. 

Inheritance of egg size and egg character, P. A. Hays {Massachusetts 8ta. 
Bui, 344 {1937), pp. 28, pis. 3, figs. 3). —Three lines of Rhode Island Reds, se; 
lected for small, medium, and large egg size, were carried through nine genera¬ 
tions Study was made of the seasonal correlations between egg weights, which 
were found to be relatively high. The mean egg weights for the small line 
differed significantly from the mean egg weights for all the daughters produced 
in the medium line, but differences between the medium and large egg size line 
were insignificant. The largest eggs were produced in March for all lines. In 
general, the results Indicated no advantages in selecting for hatching purposes 
pullet eggs that weighed more than 26 oz. per dozen. Attainment of standard 
egg weight within 60 days was indicative of the production of large eggs. 
It was concluded that the inheritance of egg size depends upon three dominant 
genes, A, B, and C. Gene A alone gives small egg size and is at least partially 
epistatlc to B and C, either of which alone produces eggs of medium weight. 
Combinations of genes C and B give large egg size, but all three produce eggs 
of medium weight. A study of the inheritance of external egg characters 
showed that the following were not hereditary: Ridged shell condition, egg 
shape, and shell flecking. The sandy shell character of the egg depends on 
recessive genes, and a single recessive gene for high shell porosity was also 
indicated. Shell pigmentation was classified on the basis of eight shades from 
white to vinaceous cinnamon, controlled in inheritance by multiple factors. 
The most desirable color was light pinkish or vinaceous cinnamon. Dams 
laying eggs of this color produced few daughters laying light colored eggs. 

Investigations on the sensitivity of hair pigmentation in Russian rabbits 
[trans. title], R. Danneel {Ztschr. indufetive Absfam. u. Vercrhungslehre, 73 
{1937), No. S-4f pp. 456-4^2, figs. 6). —^Results similar to those cited by Danneel 
and Lubnow (E. S. R., 77, p. 319) led to the conclusion that irradiation 
rendered the mitochondria of the hair-building cells nonfunctional and pre¬ 
vented pigment formation in the black Alaska rabbit similar to that caused 
by lowering the temperature below 33^* C. during early formation of the hair. 

Sexual dimorphism in North American hawks.—I, Sex organs, A. J. 
Stanley {Jour. Morph., 61 {1937), No. 2, pp. 321-349, pis. 5, figs. 2). —Study of 
the development of the ovaries and oviducts in several species of hawks, from 
embryos ttf adults, showed much variation in the persistence of the right ovary 
and oviducts. In four species both ovaries were equal in size, in three species 
the right ovary was more than one-third as large as the left, and in eight 
species the right ovary was less than one-third the size of the left. 

Correlation between ocular stimulation and spermatogenesis in^ the 
llm^sh sparrow (Passer domestiens), A. R. Ringoen and A Kibschbattm 
(flfoe. Ewpt. Biol, and Med. Proo., 36 {1937), No. 2, pp. 111-113). —Seven hours’ 
additional light daily were more effective in stimulating the formation of 
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spermatozoa when the birds’ heads were not covered to exclude light than when 
hoods were used during the lighting period, suggesting that the light stimulus 
to spermatogenesis was received through the ocular region. 

Reproductive organs of two mammalian hermaphrodites and their re¬ 
sponse to injections of pregnant mare serum, L. J. Weixs {Anat, Rec.^ 67 
(1937), No. 2, pp. 233-251, figs. 30). —^The reproductive organs of two herma- 
Ijhroditic ground squirrels are described. Injections of one with pregnant mare 
serum Induced the formation of spermatozoa, Graafian follicles, and corpora lutea 
and stimulated all accessory reproductive organs. 

The chemistry of the lactogenic hormone extracts, W. H. McShan and 
H. E. French (Jour. Biol. Chem., 117 (1937), No. 1, pp. 111-117) .—Chemical 
analyses at the Missouri Experiment Station of acetic acid and acid acetone 
extracts of the lactogenic hormone showed it to be largely protein in nature. 

Testis hormone in relation to age, C. W. Hooker (Endocrinology, 21 (1937), 
No. 5, pp. 655-658, figs. 2). —Assays of extracts of testes and urine from 27 bulls, 
ranging in age from 1 mo. to 15 yr., showed that the male hormone content 
of the testes Increased slowly but progressively to about 2 yr. of age, followed 
by a rapid increase to 5 yr. and subsequently a decrease. Since puberty is 
attended by no sharp change in the rate of hormone production by the testes, 
the hypothesis is advanced that at this age the tissues acquire a capacity to 
respond to a quantity of hormone previously ineffective. 

Some effects of synthetically prepared male hormone (androsterone) 
in the rat, C. R. Moore and D. Peicb (Endocrinology, 21 (1937), No. 3, pp. 
313-329, figs. 8). —By the dally subcutaneous administration of synthetic andro- 
stcrone to castrated rats it was possible to maintain the normal secretory 
activity of the prostate glands and seminal vesicles or restore them after cas¬ 
tration damages had occurred. The prostate seminal-vesicle ratio could be 
normally maintained in castrate animals by synthetic androsterone. In nor¬ 
mal animals, testicular damage from androsterone administration was thought 
to be due to tlie injurious effects of this hormone on the pituitary. 

Effects of androsterone and testosterone on oestrous cycle of rats, L. G. 
Browman (8oc. Expt. Biol, and Med. Proc., 36 (1937), No. 2, pp. 205-208 ).—> 
Daily injections of from 0.5 to 3 mg of testosterone and from 3 to 5 mg of 
androsterone in oil suppressed oestrus in normal female rats. Action on the 
pituitary gland seemed to explain the results, although there was nothing to rule 
out a direct effect on the ovary. 

Comparative action of testosterone compounds, of estrone and of combi¬ 
nations of testosterone compounds and estrone on the anterior hypophysis, 
J. M. Wolfe and J. B. Hamilton (Endocrinology, 21 (1937), No. 5, pp. 603-610 ).— 
Injections of oestrone into normal and castrated female and normal mature male 
rats caused marked weight increases in the pituitaries, complete degranula¬ 
tion of the basophiles, and other changes, all of which were suppressed when 
the male hormone was administered simultaneously with the oestrone. Pituitary 
response to oestrone injections in immature rats was limited to degranulation 
of the basophile cells. 

The retrogression of the lactating mammary gland in the guinea pig, 
0. Hesselbero and L. Loeb (Amer. Jour. Physiol., 118 (1937), No. S. pp. 528- 
531). —In a series of experiments involving 25 lactating guinea pigs, ligation of 
one nipple was followed by retrogression of that gland even though suqjkling 
was permitted on the normal side and milk secretion continued there. It 
therefore appears that milk secretion and retrogression of the mammary gland 
in the guinea pig is controlled by a local mechanism, in contrast to that observed 
in the rat 
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The histology of the mammary glands of adrenalectomized lactating rats, 
I. Lbvenstein {Anat, Rec., 67 (1987), No, 4, pp. 477-491, pis, Histological 
study of the mammary glands of lactating adrenalectomized rats showed only 
slight changes from the normal, and milk secretion did not completely stop if the 
suckling stimulus was continued, although the consistency of the milk was 
thicker. Treatment with saline solution largely remedied the lactation de¬ 
ficiency, supporting the hypothesis that deficient fluids were the real cause of 
the difficulty. 

Studies on the physiology of lactation.—^VII, Lactation in thyroidecto- 
mized rats and guinea pigs, W. O. Nexson and C. E. Tobin (Endocrinology, 
21 (1937), No, 5, pp. d70-d7d),—Continuing this series (E. S. R., 78, p. 32), 
studies with female rats thyroidectomized during gestation or prior to mating 
showed that parturition, lactation, and suckling of young were successful in 
the absence of the thyroid. Lactation responses to hypoi)hysectomy and corti¬ 
cal, lactogenic, and oestrogenic hormone administration were similar in animals 
with or without thyroid. Thyroidectomy caused prolongation of the dioestrous 
period, increased the number of infertile matings, and caused a tendency toward 
the production of smaller litters. 

Action of testosterone on lactation, J. M. Robson (8oc. Expt. Biol, and 
Med, Proo,, 36 (1937), No, 2, p, 153). —Since oestrone and the gonadotropic hor¬ 
mone from pregnancy urine have been found to inhibit lactation, tests were made 
of the effect of preparations of male hormone on lactation. Testosterone 
propionate Inhibited lactation, whereas androsterone had no such effect. 

Emphasis of the growth effect of prolactin on the crop gland of the 
pigeon by arrest of mitoses with colchicine, C. P. Lebloxd and E. Allen 
(Endocrinology, 21 (1937), No. 4^ PP- 4^5-460, figs. 8). —In the epithelium of the 
crop glands of pigeons following the administration of prolactin about 1 percent 
of the cells were in mitosis, but when colchicine was administered the percentage 
of cells in active mitosis was increased to 26. 

A short test for ovarian follicular hormone and other estrogens, E. 
Allen, G. M. Smith, and \V. TI. Gardner (Endocrinology, 21 (1937), No. 3, pp. 
412 , 413 ).—Description is given of a short test for assaying oestrogenic hormones 
which may be completed in from 10 to 1G hr. by the injection of colchicine with 
the oestrogenic material referred to above. 

The growth, maturation, and atresia of ovarian eggs in the rabbit, Q. 
PiNCUs and E. V. Enzmann (Jout\ Morph., 61 (1937), No. 2, pp. 351-383, pis. 3, 
figs. 6). —Continuing previous studies (E. S. R., 70, p. 320), the growth move¬ 
ment and atresia of follicles in the ovaries from rabbits in different stages of 
the sexual cycle are described. There was no indication of ovogenesis during 
sexual maturity. Development of the ovum was divided into nine stages, and 
atresia of the follicles into four stages. Measurements are presented of the 
different types and the distribution and numbers of normal and atretic follicles 
in the ovaries of does pregnant 22 days, in heat, and after mating, ovulation, and 
injection of gonadotropic hormones and thyroxin. Maturation of ova is normally 
completed in from 7 to 8 hr. after copulation. There was little atresia in young 
oocytes (about 10 percent), but about CO percent of the large follicles were 
atretic. ^ 

The fate of mouse ova tube-locked by injections of oestrogenic sub¬ 
stances, H. O. BuimiCK, R. Whitney, and G. Pincus (Anat. Rec., 67 (1937), 
No. 4t PP- 513-519, pi, 1). —Tube-locked ova in female mice were found to undergo 
early cleavage, but by the end of the blastocyst stage degeneration sets in, 
presumably due to the greater density of the tubal fluids. 
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Oomparatiye action of gonad-stimnlating hormones on the ovaries of 
rats, H. Ij. Fsvoid, F. L. Hisaw, and R. O. Obekp (Endocrinology, 21 {19S7), 
No. S, pp. S4S-^45t figs, 2). —^Data are presented to show that although the lutein¬ 
izing hormone has no influence on ovarian weight in immature rats, the ad¬ 
ministration of the follicle-stimulating hormone to immature, normal, and hy- 
pophysectomized females increased the ovaries until a weight of from 50 to 70 
mg was reached, with an approximate limitation at that point. When both 
hormones were administered together, the response increased with the dosage. 
Tannic acid and copper salts did not limit the nature of the response. 

Complete and incomplete estrogenic hormones, arising from different 
sites in the rat’s ovary, S. C. Feieei) and S. Soskin (Endocrinology, 21 (J887), 
No. 5, pp. 599-602). —The administration of 25 rat units of anterior-pituitary- 
like hormone to female rats varying from 6 to 21 days of age was found to 
have different effects on endometrial proliferation. Complete oestrus occurred 
only after the ovarian granulosa had responded to the treatment. These results 
are offered as evidence that two oestrogenic hormones are secreted by the ovary. 
One by the theca is incomplete, whereas the follicular oestrin is relatively 
complete. 

Acceleration of the rate of passage of fertilized ova through the fallopian 
tubes of mice by massive injections of an estrogenic substance, H. 0. 
Bubdick and R. Whitney (Endocrinology, 21 (19S1), No. 5, pp. 6S7-6/f3). —The 
time after copulation normally required for mouse ova to reach the uterus of 
from 72 to 96 hr. was reduced to from 30 to 40 hr. by the administration of 
massive doses of oestrogenic hormone (100 to 500 rat units of Progynon-B). 
Massive injections of the oestrogen also resulted in rapid development of the 
corpora lutea. 

Hypophyseal gonadotropic hormones and the luteinization phenomenon 
in the rat, O. A. Pfeiffer (Anat. Reo., 67 (1937), No. 2, pp. 159-175, figs. i). — 
From a study of the reaction to copper sulfate of the ovaries in females to 
which masculinized hypophyses were administered, and of ovaries grafted into 
males, it is concluded that the physiological reaction of the ovary under the 
influence of male or female rat hypophysis cannot be explained by the action 
of a single gonadotropic hormone. One hormone is suggested for follicular 
development and another for ovulation and luteinization. Reference is also 
made to the action of an interstitial cell-stimulating hormone, the third 
gonadotropic hormone of the anterior pituitary (B. S. R., 75, p. 327). 

The quantitative assay of ^Tollicle stimulating’’ substances, L. LE\aN and 
H. H. Tyndalb (Endocrinology, 21 (1987), No. 5, pp. 619-628, figs. 4)- —Observa¬ 
tion on 563 immature mice showed that change in the weight of the uterus 
was much more sensitive than changes in the weight of the ovaries as a quan¬ 
titative indicator for assay of the follicle-stimulating hormone. 

Changes in the relative amounts of the follicle stimulating and luteiniz¬ 
ing hormones in the hypophysis of the female rat under varying experi¬ 
mental conditions, S. L. Leonard (Endocrinology, 21 (1937) No. S, pp. 339- 
334 ). —By taking advantage of the reciprocal relationship between the gonads 
and the hypophysis in the augmentation test, determination was made of the 
follicle-stimulating and luteinizing hormones in hypophyseal tissue from adult 
females before and after gonadectomy and with and without oestrin treat¬ 
ment. Castration greatly Increased the production of the follicle-stimulating 
hormone, but only slightly Increased the luteinizing hormone. The amounts of 
both hormones were reduced by oestrin treatment of the ovariectomized female. 
Oestrin treatment of immature rats decreased the response to the follicle-stimu¬ 
lating hormone, but not to the luteinizing hormone. 
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The spermatogenic and secretory fnnction of the gonads of hypophy- 
sectomized adult rats treated with pituitary FSH and LH, R. O. Gbesip and 
H. L. Fbvou) {Endocrinology, 21 {19S7), No. 5, pp. 611-^18, figs. The ad¬ 
ministration of follicle-stimulating hormone to hypophysectomized rats prevented 
cessation of spermatogenesis, although regression of the secondary sexual 
structures occurred. Post-operative and atrophied tubules were restored to 
full spermatogenesis by the treatment. Injections of the luteinizing hormone 
sustained both the gametogenic and endocrine activities of the adult testes of 
hypophysectomized animals. 

FIELD CROPS 

[Crops research of the U, S. Department of Agriculture, 1937] {TJ. 8. 
Dept. Agr,j Sec. Agr. Bpt., 1937, pp. 82, 83, 84). —Brief reports are made on the 
merits of certain early drought-resistant grain sorghums as Kalo and Early 
Kalo, adapted to the northwestern portion of the grain sorghum region, and 
Club, a new variety selected from kafir and outyielding other varieties in 
Kansas, all developed in cooperation with the Kansas Experiment Station, and 
Sooner milo, valuable in the dust bowl region; significant observations in a 
regional cotton variety study; the profitable growing of disease-resistant sugar¬ 
cane varieties developed at Canal Point, Fla., by the Bureau of Plant Industry 
and released for commercial culture in cooperation with the Louisiana Experi¬ 
ment Station; and the successful use of curly top-resistant sugar beet varieties 
in producing areas of western United States. 

[Field crops work in Pennsylvania], J. W. White, H. B. Musseb, P. D. 
Gakdnee, S. I. Beohdel, O. Olson, D. B. Haley, C. P. Noll, C. J. Ibvin, B. L. 
Nixon, and J. J. Reid {Pennsylvania Sta. Bui. 352 (1937), pp. 29-32, 33, 39, 40 , 
43 , fig. 1). —Brief reports are made on agronomic research, several phases of 
which were in cooperation with the U. S. Department of Agriculture, including 
breeding work with potatoes, oats, soybeans, tobacco, grasses, and red clover; 
inheritance studies with oats; variety trials with wheat, oats, barley, soybeans, 
tobacco, and alfalfa; variety-planting tests with potatoes; rotations for tobacco; 
fertilizer experiments with tobacco, pastures, and turf grasses; and studies of 
soil acidity tolerance of strains of red clover and RhizoUum trifolii. 

[Field crops experiments In Puerto Rico in 1936] (Puerto Rico Sta. Bpt. 
1936, pp. 40-4^, 45 , 4h 4^^ 61-67, 90, 91, 93, fig. J). —Agronomic work reported 
on briefly dealt with the soil adaptations, variability in number, weight, and 
shape of tubers, and relation between size of tuber and extent of harvest and 
handling injury, all with yams; breeding work, variability in flowering and 
fruiting, and varietal sterility with sweetpotatoes; variety tests with soybeans; 
comparative trials of sugarcane varieties; and a study of the distribution of 
sugarcane roots in the soil. 

[Forage crops investigations in Wales] (Welsh Jour. Agr., 13 (1937), pp. 
129-223, 246-259, pi. 1, figs. 4). —^Additional research (B. S. R., 76, p. 178) with 
forage crops, meadows, and pastures, and other agronomic studies conducted 
in Wales are reported in articles entitled The Preservation of Green Fodder, 
by T. W. Pagan and W. M. Ashton (pp. 129-144) ; The Chemical Composition 
of the Straw^of Strong and Weak-Strawed Varieties of Oats, by W. M. Ashton 
(pp. 144r-161) ; The Development of Certain Grasses and Clovers During the 
Seeding Year, by W. Davies and J. H. Western (pp. 152-160); Field Tridls 
With Pedigree and Indigenous Strains of Grasses, by M. T. Thomas (pp. 160- 
172); Heterosis in Red Clover—^Effect of In-Breeding in P» and P« Populations, 
by R.,D. Williams (pp. 172-190); The Shape of the Shoot-Bud Prophyll in the 
Rye-CiN'asses and Broad-Leaved Fescues as a Diagnostic Character for Their 
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Separation In the Field, by A. R. Beddows (pp. 190-195); Seed Production of a 
Pasture-Type of Rye-Grass, by G. Evans (pp. 195-211) ; The Cahn Hill Improve¬ 
ment Scheme, by M. Griffith (pp. 211-223); The Growing Danger of Lime De¬ 
pletion in Welsh Soils, by R. Williams (pp. 246-255); and Reclamation of 
Upland Peat in Glamorgan, by D. Davidson and E. Withers (pp. 256-259). 

[Utilization of farm crops] (In Condensed Proceedings of the Midwestern 
Conference on Agriculture, Industry, and Science, Omaha, Nehr., March 9-10, 
19Sy. Dearlom, Mioh,: Farm Chemurgio Council, 19S7, pp. 10-22, 37-89, H-SO, 
75-102, figs. 2). —Contributions of experiment station and U. S. Department 
Agriculture workers Include Industrial Utilization of Farm Products, by H. G. 
Knight (pp. 10-16), and U. S. Regional Soy Bean Industrial Products Labora¬ 
tory, by O. E. May (pp. 75-80) (both U. S. D. A.) ; New Crops for the Great 
Plains Region, by L. E. Call (pp. 17-22) (Kans.); Iowa Corn Research Institute, 
by R. M. Hixon (pp. 37-39), and Farm Products in the Fermentation Industry, 
by E. I. Fulmer (pp. 44-50) (both Iowa); Artichokes as a Farm Crop, by T. A. 
Kiesselbach (pp. 81-89), and Economics of the Industrial Uses of Farm Crops, 
by H. C. Filley (pp. 97-102) (both Nebr.) ; and The Production and Processing 
of Flax, by H. L. Walster (pp. 90-96) (N. Dak.). 

Experiments with hay crops in Alabama, D. G. Sturkib {Alabama Sta. Ciro. 
79 (1937), pp. 20, figs. -}).—A revision of Circular 58 (E. S. R., 65, p. 331) with 
similar, although slightly amplified, conclusions. 

[Field crops work in Delaware], G. L. Sohustek and C. E. Philupb {Dela¬ 
ware Sta. Bui. 207 {1937), pp. 12-18). —Progress reports are made on fertilizer 
experiments with wheat and barley, pasture improvement work, fertility rota¬ 
tion experiments, trials of barley varieties and soybean selections, and breed¬ 
ing work and inheritance studies with wheat. 

Annual bluegrass (Poa annua L.) and its requirements for growth, H. B. 
Sprague and G. W. Burton {New Jersey Stas. Bui. 630 {1937), pp. 2i, figs. 4). — 
Conditions under which annual bluegrass makes most satisfactory growth and 
factors responsible for its invasion of turfed areas and replacement of preferred 
grasses were studied, 1930-84. Characteristics and growth habits are described. 
See also an earlier note (B. S. R., 63, p. 225). 

Encroachment of annual bluegrass, as shown by field experiments, is not 
favored by thick turf of creeping bentgrass, high soil acidity, aggressive strains 
of bentgrass, or by lead arsenate applied to turf for insect control. Its shallow 
root development on many areas indicates soil conditions unfavorable for i)er- 
manent turf grasses. The bluegrass by natural reseeding, after some improve¬ 
ment of soil conditions, reoccupies areas where permanent grasses have failed. 
This bluegrass evidently may be controlled by correcting poor soil aeration, 
strong soil acidity, and lack of soil fertility, and by reseeding with desirable 
grasses in August and September. 

In controlled pot experiments, annual bluegrass was weakened by pH 5.3 or 
lower andi was favored by abundant phosphates, nitrates, and calcium, and 
avoidance of heat and drought or heat and poor soil aeration. Seed head pro¬ 
duction was reduced by heavy nitrogen applications which stimulated growth of 
leaves and stems, and by liming, and was favored by phosphates and potash and 
by days with 10 hr. instead of more sunlight. 

In general, stronger top growth, as measured by clippings, was associated 
with a denser sod. Heavier nitrogen treatment produced more clippings without 
increase in sod density, while limited nitrogen produced fewer clippings but 
denser sod. Full sunlight was less favorable to annual bluegrass in July and 
August than wasi continuous light shade. Since the temx)erature was lower 
and humidity higher in the shade, annual bluegrass obviously is not well adapted 
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to conditions in the open in snnuner. Prom mid-August on, conditions were 
favorable for young plants. 

In studies on nutrient requirements of annual bluegrass in sand cultures, 
nitrate nitrogen was preferable to ammonium nitrogen in acid solutions. 
Sodium nitrate increased growth of tops and roots, whereas ammonium sulfate 
actually reduced growth. With solutions corrected for acidity, ammonium 
nitrogen was slightly stimulating to tops but not to roots, and did not increase 
total growth. Colonial bentgrass and annual bluegrass grown in nutrient 
solutions responded similarly to acidity and the form of nitrogen supplied. The 
bentgrass made slightly the better use of ammonium nitrogen in both acid and 
neutral solutions. 

“Apparently the Invasion of turfed areas by annual bluegrass occurs not 
because of its greater tolerance of unfavorable nutrient supply but because of 
the ease of reestablishment of the bluegrass by seed in seasons when unfavorable 
soil conditions have been temporarily corrected by moderated weather 
conditions.” 

Effect of fertilizers on yield and malting quality of Manitoba barley, 
J. W. Hopkins {Sci, Agr,, 17 (1936), No. 4, pp. 250-259, figs. 2; Pr. ahs., p. 259).— 
Field experiments at Manitoba Agricultural College in 1926 and 1927 by 
T. J. Harrison indicated that barley yields from summer-fallowed land were 
unlikely to be increased materially by top dressings of phosphatic, potassic, 
or nitrogenous fertilizers, even in large amounts. Addition of nitrogen might 
in some seasons result in lodging and also increase the nitrogen content of 
the grain. Phosphate and potash increased the average size and weight of 
kernels. On stubble land in 1927, residual increments of nitrogen from 1926 
fertilizing resulted in marked increases in grain yield (without corresponding 
Increase in protein content) and some improvement in weight and volume per 
1,000 kernels, suggesting that in districts of sufficient rainfall, economic yields 
of low-nitrogen barley might be secured from stubble land by moderate 
fertilization. 

The cleaning and handling of barley, J. G. Mallooh (Soi. Agr., 16 (1936)^ 
No. 6, pp. 289-321, figs. 30; Fr. aJ>s., p. 527).—Barley cleaning and handling 
practices in Canada were investigated by a survey supplemented by labora¬ 
tory experiments and information from importing and competing countries. 
Barley evidently can be cleaned to any desired degree of purity with machinery 
currently available. Malt-house cleaning systems are said to be most complex 
and efficient in America, simplest in England, and intermediate in continental 
Europe. Peeling or skinning barley decreases its malting value. In 1934, 
peeling damage was greater at threshing than any other stage of marketing. 
No damage could be attributed to cleaning or handling in country or terminal 
elevators, although it was shown that damage may occur in the latter. Sus¬ 
ceptibility to subsequent damage was shown to be increased by rough handling, 
low moisture content of grain, or low atmospheric humidity. Varieties were 
found to differ in their susceptibility. Different types of cleaning devices and 
methods of reducing the current high level of damage are discussed. 

Some results of differential feeding by com root systems, V. E. Spxnoei 
(Soil 8ci. Spc. Amer. Proo., 1 (1936), pp. 269, 270, fig. 7).— When localization ol 
nutrients was carried to an extreme in Nevada Experiment Station exx)erlments, 
as in a complete segregation of various nutrients supplied to corn fed differ¬ 
entially, the plants had difficulty in adapting themselves to this condition. The 
total growth was reduced markedly and severe localized injury was manifestec 
in top growth. 
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The llle-history of Chenopodlam album Linn., H. K. Bhabgava (Indian 
Acad, 8oi. Proo,, ^ (1988), No. 8, pp. 179-200, figs. 79).—This life history study 
on lambsquarters is a contribution from Agra College. 

A histological study of stalk-breaking in maize, J. W. Hunter and N. E. 
Daibey (Amer. Jour. Bot., 2i (1987), No. 8, pp. J,92-494, figs. 8).—Inbred lines of 
com differing in lodging behavior (breaking due to weak stalks) were studied 
in the field and in the laboratory at the Kansas State College. Correlations 
were found between anatomical structure and field behavior. Strong-stalked 
lines possessed thick layers of deeply stained sclerenchyma, both around the 
vascular elements and in the subepidermis, and had angular cells with small 
intercellular spaces. 

The classification of the cottons of Asia and Africa, J. B. Hutchinson 
and R. L. M. Ghosh (Indian Jour. Agr. Sci., 7 (7987), No. 2, pp. 233-257, pis. 3, 
figs. 28).—Indigenous and naturalized cottons of India and Africa have been 
classified on the basis of Hutchinson’s classification of Asiatic cottons in Har- 
land’s monograph (B. S. R., 69, p. 344). Cultivated Asiatic cottons are classified 
as Qossypium arboreum varieties typicum, neglectum, and cemuum, and G. 
herbaceum varieties typicum, frutescens, and africanum. O. arboreum typicum 
and G. arboreum neglectum are divided on geographical grounds into the forms 
bengalensis, burmanica, indica, and soudanensis. Cultivated New World cot¬ 
tons are grouped according to Harland’s scheme— G. hirsutum, G. religiosum, 
and G. barbadense. Wild cottons, including G. stocksii of Sind and Arabia, 
G. anomalum of Somaliland and the Sudan, and G. bakeri from Sind, are de¬ 
scribed, and the distribution of the Asiatic species, the present status of New 
World species in India and Africa, and other classifications are discussed. 

Motes in cotton.— H, Punjab desi cottons, M. Afzal (Indian Jour. Agr. 
8oi., 7 (7987), No. 3, pp. 487-495).—In a further study (E. S. R., 72, p. 177) the 
number and position of motes were determined in the locks of 10 Rosea (Gos- 
sypium neglectum rosea), 15 Mollisoni (G. indicum mollisoni), and 12 Sangui- 
neum (G. sanguineum), important desi varieties of cotton. In desi cottons, 
motes totaled much fewer than in American cotton but their disposition in 
various seed positions was similar and they were fewest in the center of the 
locks. Early and late pickings had more motes than middle pickings. Indi¬ 
cations were that defective nutrition of developing ovules is the most im¬ 
portant cause of mote production. 

.y Variation in the characters of cotton in relation to the position of bolls 
on the plant, K. R. Sen and M. Afzal (Indian Jour. Agr. Sci., 7 (1937), No. 1, 
pp. 35-47, fig. 1). —From studies with 45 F Punjab-American cotton, bolls seem 
to have a critical age within which the odds are heavily against survival to 
maturity. The boll-shedding percentage at any time during blooming seemed 
to depend almost directly on the mean moisture percentage of the atmosphere. 
The data showed that fiber properties do not depend on the position of the boU 
on the plant as such, all fluctuations observed being explicable as effects of 
climate. 

/The potato: Its culture, uses, history, and classification, W. Stuart 
(Chicago: J. P. Lippinoott Co., 1937, 4 * €d., rev., pp. IX+XV+508, pis. 4 , fiffs. 
287).—This is a revised edition of the textbook previously noted (E. S. R., 59, 
p. 889). The major changes consist of a revision of statistical data; the addi¬ 
tion of information to the chapters dealing with storage, diseases, insect and 
animal pests, fimgicides and insecticides, and industrial uses of potatoes; and 
more extensive changes on the chapters on breeding and selection and classifi¬ 
cation and description of commercial varieties. 
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The interrelation of size of seed piece and rate of application of fertilizer 
in the production of potatoes in Alabama, L. M. Ware {Amcr. Potato Jour,^ 
U {1987),' No, 12, pp, 370-882; ala, in Amer, 8oc. Hart, 8cL Proo,, S3 {1936), 
p, 429 ),—Yields per acre, cost per acre for materials, cost of potatoes per bushel, 
and net returns per acre are given from an Alabama Experiment Station study 
Involving rates of application of fertilizer of 1,000, 1,600, and 2,000 lb. per acre, 
with seed pieces weighing %, 1, and V/j oz., all spaced 16 in. 

The highest yield of No. 1 potatoes at each rate of fertilizer application 
usually was made with 1^-oz. pieces, although at the 1,000-lb. rate only a small 
gain in yield came from increasing the seed size from 1 to oz. The highest 
returns above cost of materials were obtained from using 1,500 lb. per acre 
of fertilizer and 1^-oz. pieces. The cost of potatoes per bushel was deter¬ 
mined largely by a proper balance between the quantity of fertilizer applied 
and the size of seed piece. 

Interrelation of spacing of seed piece and rate of application of fertilizer f 
in the production of potatoes in Alabama, L. M. Ware (Amer, Potato Jour,, 
H {1937), No, 11, pp, 355-362; ahs, in Amer. 8oc. Uort, 8ci. Proc., 33 (1936), p, 
429 ),—In a related experiment with the same three fertilizer rates per acre as 
above, spaclngs of 1-oz. seed pieces were 20, 16, 12, and 8 in. The highest yield 
of No. 1 potatoes at the 1,000- and at the 1,600-lb. fertilizer rates was produced 
with 12-in. spacing, while the 2,00()-lb. rate made the highest yield with 8-in. 
spacing. The largest net returns were obtained from 2,000 lb. of fertilizer and 
a 12-in. spacing. The need was shown for a balance between the quantity of 
fertilizer applied and the quantity of seed used. 

Bibliography on rice and rice culture, H [trans. title], M. Kondo, K. 
Takahashi, Y. Terasaka, and S. Isshiki (Bcr, Ohara Inst. Landw. Forsch., 

7 {1937), No. 4, pp. 573-594).—The list published earlier (E. S. R., 68, p. 012) is 
supplemented by 393 additional titles. 

The classification of the autumn rices of the Punjab and western United 
Provinces, K, Ram and R. B. Ekbote {Indian Jour. Agr, 8ci., 6 (1936), No. 4, 
pp. 930-937 ).—The characteristics of 41 types of autumn rices are presented with 
a determinative key. 

Scent in rice, K. Ramiah (Madras Aqr. Jour., 25 (1937), No. 6, pp. 173-176 ).— 
Scented rices are characterized by an odor emitted at the time of boiling 
the grain, which is evident even in empty glumes and dehiscing anthers. The 
odor was found to be a Mondelian character controlled by either one or prob¬ 
ably two factors. In one hybrid progeny, the odor was associated with color. 

Nodulatlon of soybeans in pot culture by effective and ineffective strains 
of Rhizobium japonicum, E. W. Ruf and W. B. Sakleb (Jour. Amer. Soc. 
Agron., 29 (1937), No. 9, pp. 724-727, figs. 2 ).—Pot experiments with Manchu 
soybeans made in both fall and spring at the University of Wisconsin showed 
that three effective strains of R. japonicum (Nos. 9, 18, and 665) produced 
relatively few large nodules, most of which were on or close to the taproot 
near the soil surface. An ineffective strain produced many small nodules scat¬ 
tered over the entire root system, although it produced a greater number, 
volume, and weight of nodules on each plant than the effective strains. 

Sugar-bel^t seed production studies in southern New Mexico, 1031- 
1086, J. C. Overpeck, H. A. Elcock, W. B. Morrow, and R. Stroud (Neio 
Meatico 8ta. Bui. 252 (1937), pp. 28, figs. 5). —Continued experiments in coopera¬ 
tion with the U. S. D. A. Bureau of Plant Industry in general confirmed those 
reported earlier (E. S. R., 69, p. 362). Production practices Indicated included 
planting early in September at an acre rate of 18 lb. with 22-in. rows unthlnned 
and frequwit irrigation during the blooming period. Fertilizer practice depends 
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on soil type and general state of fertility. On heavy fertile soils already 
manured heavily for beet seed growing, phosphate or nitrogen carriers alone or 
supplementing manure did not show benefit. Greater response to manure came 
on loam or sandy loams and to phosphate on sandy loam. In general, the 
use of 10 tons or more of manure per acre seems warranted, to be supplemented 
by phosphate if justified by the cropping history and phosphorus availability 
In the soil types. Early spring applications of nitrogen carriers to supply from 
40 to 50 lb. of nitrogen per acre have been profitable. 

Methods of growing the crop are described briefiy. 

On some of the factors that influence the error of field experiments, with 
special reference to sugarcane, W. Sayeb and P. V. Kbishna Iyeb {Indian 
Jour, Agr, 8ci., 6 (1986), No, 4* PP* 917-929 ),—^An analysis of yields of Ca 210 
from 968 plats of %42 acre (60 X 3 ft.) showed that the error of field experi¬ 
ments is governed partly by the size and shape of the plats. The percentage 
variations could be diminished by Increasing plat size up to %42 or %7 acre, 
and the error diminished slightly by increasing the length: breadth ratio up to 
a limit of about 30, although in practice a length from 5 to 15 times the 
breadth may be convenient. While number of replications needed depends upon 
percentage variations, for land of average variability from 6 to 9 will suffice. 

Sampling of sugarcane for chemical analysis, I, R. Nabain and A. Sinoh 
(Indian Jour, Agr, Bci., 7 (1987), No, 4* PP- 601-625, figs, 4 )^—^While sampling is 
the major factor infiuencing the results of analysis, considerable error may 
result from variations in conditions of extraction. When data from chemical 
analysis of 4 varieties of cane were used to construct series of sample units of 
various sizes, variations in the different constituents of the same variety as 
well as similar constituents of different varieties tended to decrease with the 
increase in sample size. For ordinary analysis of juice, a sample of 10 stools 
picked at random from the entire field will give results accurate enough for 
routine analysis. For still greater accuracy, 10 replicate samples each of 10 
stools will meet requirements fairly well. For results to be expressed as 
percentage on cane and also when a reliable estimate of juice percentage is 
required, a sample of 25 stools is needed. Data for sucrose and total solids 
were found accurate within a range of about ±:0.5 and for glucose within ±0.10 
when a 9-stool sample was taken and those of juice percentage within ±1.5 with 
a 24-stool sample. Limits of accuracy for the mean of 10 samples of 9 stools 
each will be ±0.13 for juice, ±0.14 for total solids, and ±0.17 for sucrose. 

The error in grain yield attending misspaced wheat nursery rows and 
the extent of the misspacing effect, G. A. Wiebb (Jour, Amer, 8oc, Agron., 
29 (1937), No, 9, pp, 718-716, fig, 1 ),—The error in grain yield per row resulting 
from misspaced 12-in. drilled nursery rows of wheat in a study at the Aberdeen, 
Idaho, Substation amounted to 3.8 percent per inch for each inch the rows 
were misspaced. The regression of yield on space was linear over the range, 
from 7 to 17 in., of spacings studied. Yields of rows once removed from the 
varying space were not affected significantly. Where the gain and loss of 
space on opposite sides of a row are equal, it was observed, no error in jrield 
is introduced. 

The effect of soil treatment in stabilizing yields of winter wheat, L. B. 
Miller and F. C. Baueb (Jour, Amer, 8oc, Agron,, 29 (1987), No, 9, pp, 72B-784, 
2 ) .—Examination of wheat yield data recorded for a 15-yr. period ended 
1935 from 18 soil experiment fields in Dlinois (E. S. R., 76, p. 164) revealed 
that fertile, well-drained soils produced high average yields of wheat with a 
high degree of regularity from year to year, while untreated infertile^ soils 
were very Irregular in wheat production. Except sandy land and hilly landt aU 
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other poor or intermediate soils studied showed a high degree of improTement 
in stability of wheat production when treated to maintain a fairly high pro¬ 
duction level. Although occasional wheat failures or near failures occurred 
even on the most productive soils and under approved farming methods, good 
farming was rewarded by higher wheat yields as well as by fewer seasons of 
crop failure. 

The effect of date of sowing upon the comparative performance of two 
wheat varieties, W. H. Hobneb (8ci. Agr., 17 (19S7), No, 8, pp, 502-~514, figs. 
4; Fr. a'bs.y p, 514). —Marquis and Reward spring wheats sown in replicated 
plats at nine weekly intervals, 1932-^ (B. S. R., 74, p. 633), responded differ¬ 
ently to seedings at several dates. The difference in response varied some¬ 
what in different seasons but usually when sown early Marquis outyielded 
Reward, while in late plantings Reward yielded higher, attributed to Marquis 
having shorter spikes in late than in early sowings. The spike length of 
Reward was affected very little, number of spikes per foot causing most of the 
variation in its yield. The results are considered to ascribe a new significance 
to fundamental reactions of varieties to variations in environment, and to 
suggest use of yield analysis to Indicate adaptation limits of varieties. 

The 14-inch deep-furrow wheat drill tests, L. B. Thatcher and R. D. 
Lewis (Ohio 8ta. Bimo. Bui. 189 (1987), pp. 157-163). —^Wheat was sown, 1929-34, 
in a number of localities in Ohio with the 14-in! disk type deep-furrow drill 
in comparison with the ordinary 7- or 8-in. grain drill so as to provide different 
row spacings and rates and dates of seeding. At ordinary normal rates of 
from 6 to 8 pk. per acre there was little evidence of superiority of the fur¬ 
row drill, and there were no clear-cut Instances of its lessening winter injury. 
Claims of savings of fertilizer have not been confirmed by critical experiments. 
Other objections to the deep-furrow drill are poor seed coverage of oats on 
disked land or very moist plowed land, the greater utility of the ordinary drill, 
possibility of accelerating erosion on sloping land, and the roughness of the 
furrowed land over which binders, mowers, and other equipment are used. 

The relative macaroni making quality of a number of durum wheat 
varieties, D. S. Binnington and W. F. Geddes (Cereal Chem., 14 (1937), No. 3, 
pp. 293-304f figs. 2). —Of 34 samples of durum wheats produced in western 
Canada during 1934 and 1935 and milled into semolina and macaroni made 
therefrom, only Mlndum, Arnautka, several new Mindum-Pentad crosses, Pelis- 
sier, Akrona, and a lumillo X Mindum cross produced macaroni of satisfactory 
commercial value from the viewpoint of color and appearance. No substantial 
difference was found in the cooking behavior of the samples tested. Little, if 
any, relation seemed to exist between carotenoid content of durum wheat and 
the color of macaroni produced. 

The quality of rust-resistant hard red spring wheats under development 
in Canada, A. G. O. Whiteside (Cereal Chem., 14 (1937), No. 5, pp. 674-682 ).— 
The rust-resistant hard red spring wheats Thatcher, Renown, and Apex, recently 
available to growers of western Canada, are discussed as to milling quality. 
Test data so far accumulated indicated that they compare favorably with 
standard varieties under normal conditions for production of good milling 
wheat of llif^nitoba Northern type and are distinctly superior under rust 
epidemic conditions. The historical background, breeding program, and methods 
for evaluating quality are outlined brlefiy. 

Besnlts of seed tests fop 1087, B. G. Sanborn (New Hampshire Bta. Bui. 
299 (1937), pp. ^3).—Percentages of germination and of purity are tabulated 
for 489 ofiicial samples of field crop seed collected from dealers in New 
Hampshire during the year ended June 30, 1937. 
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Agrlciiltaral seed, A. S. Lutman (Vermont Bta, Bui, 427 (1057), pp. 20).— 
The purity and germination guaranties and significant variations therefrom 
are tabulated and discussed! from tests of 55S samples of agricultural seed 
collected from dealers in Vermont during 1937. The requirements under the 
Vermont agricultural seed law and seeding rates for certain field crops are 
discussed briefly. 

Collectioii of native grass seed in the Great Plains, U. S. A., F. J. CsmEB 
and M. M. Hooviast (Imp, Bur, Plant Oenet, Herd. Plants [Aderyatwyth], Bui, 
24 (1557), pp. 15t figs. 14)- —Methods used by cooperators of the U. S. D. A. Soil 
Conservation Service are described and illustrated. 

Production of seed of herbage and forage legumes, edited by R. O. Whytb 
(Imp. Bur. Plant Genet.^ Herd, Plants [Aderystioyth], Bui. 23 (1557), pp. 48 , 
pi. 1). —^Thls international exchange of opinions and experiences on the technic 
of producing seed of leguminous herbage and forage plants includes, among 
other papers, discussions on alfalfa seed, by H. M. Tysdal; red clover, alsike, 
sweetclover, and lespedeza seed, all by A. J. Pieters; soybean seed, by W. J. 
Morse; and vetch seed, by R. McKee (an U. S. D. A.). 

Technique of grass seed production at the Welsh Plant Breeding Station, 
G. Evans (Imp. Bur. Plant Oenet,, Herd. Plants (Aberystwyth^, Bui, 22 (1557), 
pp. 36, pis. 7).—Practices involved in multiplication of grass seed are described, 
with a list of bred strains of grasses and clovers released by the station. 

The germination of seeds of Potamogeton, W. C. Muensoheb (Ann. Bot, 
[London], 50 (1936), No. 200, pp. 805-821, figs. 11). —contribution from 
Cornell University. 

Creeping yellow cress: A weed in process of entrenchment, H. Qboh (fifci. 
Agr,, 16 (1936), No. 6 , pp. 331-334, fig. 1).—The distribution of Rorippa sylvestris 
in Canada and the United States is indicated, with tentative control measures. 

A study of some ingredients found in ensilage juice and its effect on the 
vitality of certain weed seeds, W. T. Tiidesley (Sci. Agr., 17 (1937), No. 8 , 
pp. 402-501; Fr. ads., p. 501). —^The vitality of seeds of all 19 species of weeds 
except Chenopodium album was destroyed after 14 days in experimental silos 
in 1981 and after 9 days in 1932. C. album survived up to 21 days. Seeds in 
the top of the silos showed considerable germination. Chemical examination 
showed from 1.6 to 2 percent of organic acids present in silage juica Seeds 
treated with approximate concentration of acetic and lactic acids completely 
lost vitality in 14 days whether kept in air or CO 2 , and those treated with 
water in CO* showed complete loss of vitality. Concentrations of 2 percent 
acetic acid destroyed the vitality of C. album in 48 hr. and 0.26 percent in 6 
days. 

Eradication of Cynodon dactylon (harlali-doub grass) by tractor plough¬ 
ing in the Bombay-Karnatak, S. S. Salimath, V. S. Kulkabni, and R. D. 
Gayatonde (Agr. and Livestock in India, 7 (1937), No. 4* PP* 410-492, pis. 5).— 
The control of Bermuda grass by tractor plowing is reported. 

Control of weeds in lawns vdth calcium cyanamide, D. G. Stubkie (Jour, 
Amer. 800 . Agron., 29 (1937), No. 10, pp. 803-808).—In further studies at the 
Alabama Experiment Station (B. S. R., 68, p. 759), calcium cyanamide applied 
to Bermuda grass lawns in the winter was very beneficial because of the 
removal of annual weeds and also the stimulation from the nitrogen supplied, 
which continued throughout the summer, obviating additional nitrogen fertiliza-* 
tion. Perennial weeds usually were not killed by the chemical. Bermuda grass 
sometimes was temporarily injured, but the treatment finally was decidedly 
beneficial. Preferably the granular form should be applied in January or eqrly 
February at rates of from 1,000 to 2,000 lb. per acre with the weeds either wet 
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or dry. If the treatment is divided, the first application can be made In De¬ 
cember or January and the second in January or February. It usually is not 
desirable to kill Italian ryegrass on lawns with cyanamide. Oyanamide treat¬ 
ment should be confined to Bermuda grass and not applied to bluegrass or 
other lawns; It should not touch foliage or shrubbery; and should not be 
used around pines or other plants that require acid soil. 

Chemical weed killers: A review, W. H. Cook and A. 0. Hamctuahl 
(Canada Ifatl, Res, Council Bui, 18 (19S1), pp, ill).—Literature embracing 
339 titles is reviewed critically to establish the relative toxicity of different 
chemical compounds, to collate available Information on proved herbicides, 
and to determine what chemicals might profitably be studied further as possible 
weed killers. The results, expressed in text and convenient tables, are classi¬ 
fied according to chemicals, in alphabetical order of anions, and then accord¬ 
ing to observational, field, or laboratory experiments. References not cited, 
numbering 311, are also included. 

HORTICULTURE 

[Horticultural investigations by the Delaware Station] (Delaware 8ta. 
Bui. 207 (1937) t pp. 33-36 ).—Among studies the progress of which is reviewed 
are: Physiological dropping of fruits in Delaware.—III, In relation to plum 
curculio stings, premature flowerstalk in cabbage as related to position of seed 
branch on the mother plant, chemical composition in relation to physiological 
behavior in cabbage, and testing of blight-resistant pears and New Jersey 
varieties of peaches, all by L. R. Detjen and E. W. Greve; and comparison 
of apple varieties on seedling and own roots, carbohydrate-nitrogen relation¬ 
ships in the Jonathan apple as infiuenced by nitrogen treatments, and a study 
of the value of various English rootstocks for the Blaxtayman and Gallia 
Beauty apple trees, all by F. S. Lagass6. 

[Horticultural investigations condiucted by the Pennsylvania Station] 
(Pemisylvania Sta. Bui. 352 (1937) y pp. 38, JfO, ^5-51). —Included are brief 
reports on the following experiments: The use of various materials with com¬ 
posted horse manure for mushroom growing, by J. W. Sinden; the genetics of 
phlox, by J. P. Kelly; fertilizers for vegetables, by W. B. Mack; fertilizers for 
aspara^s, and new varieties of vegetables, both by Mack and G. J. Stout: the 
Inbreeding of sweet corn, by C. E. Myers and M. T. Lewis; the breeding of 
lettuce, by Lewis; cabbage and tomato breeding, by Myers and Lewis; the effect 
of ringing on the apple tree, by F. N. Fagan; the Insulation of fruit storage 
houses, by R. D. Anthony and Fagan; rootstocks and winter injury of apples, by 
Anthony and W. S. Clarke, Jr.; testing of ornamental plants such as roses and 
various shrubs, by R. P. Meahl; heredity in the snapdragon, by Lewis; variety 
and strain trials of peas, beans, and celery, by Mack and F. W. Haller; and 
sweet corn and tomato variety and strain trials, by Mack, Stout, and Haller. 

[Horticultural studies by the Puerto Rico Station] (Puerto Rico Sta. Rpt. 
19S6y pp. 2S-S0y 39, iOy u. 45y 47y 48-55y 69-72, 89, 91-93, 94, figs. //).—Among 
studies discussed are those relating to vanilla production and processing; vanilla 
I)ollinatlonj bamboo introduction, propagation, and utilization; selection and 
breeding of the calabaza; testing of Bast Indian onions and cucumbers from 
regions of comparable photoperiod and climate; breeding and culture of sweet 
com, including nitrogen fertill25er tests; root development of sweet corn in dif¬ 
ferent soils; testing of coffee species and varieties; shade requirements of 
coffee; chemical composition of different mango varieties; introduction and 
teet!B9 of Cinchona; introduction of mangoes; and testing of ilang-ilang, 
odoratum. 
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Carbon dioxide storage, IX, X, N. C. Thornton (Oontrib. Boyce Thompson 
Inst, 8 (1986), No. 1, pp. 25^40; 9 (1937), No. 2, pp. 137-U8, figs. 2).~Continu- 
ing this series (B. S. R., 74, p. 464), two papers are presented as follows: 

IX. Germination of lettuce seeds at high temperatures in both light and dark¬ 
ness. —Investigations conducted during December, January, and February with 
seeds of both white- and black-seeded lettuce obtained early in December from 
a commercial source showed that in the presence of carbon dioxide good ger¬ 
mination may be secured in light or darkness at temperatures as high as 35® C. 
(95® F.). At from 20® to 28®. from 5 to 20 percent of carbon dioxide and 20 
percent of oxygen induced germination within 17 hr. At 35®, a higher percent¬ 
age of carbon dioxide and more hours were required. Seeds forced Into 
germination by carbon dioxide produced good plants which grew well when 
transferred to air. 

X. The effect of carbon dioxide on the aacorhie acid content, respiration, and 
pH of asparagus tissue. —The ascorbic acid (vitamin G) content of asparagus 
tissue was reduced from 8 to 52 percent by storage in an atmosphere containing 
carbon dioxide, either added purposely or allowed to accumulate during respira¬ 
tion. T..OSS of ascorbic acid was greatest in the bud tissue but occurred also in 
the stalk. Loss was most rapid shortly after exposure to carbon dioxide, and 
occurred during or following storage over a wide range of temperatures (from 
2° to 27® C.) There was no recovery of ascorbic acid upon exposure to air. 
The H-ion concentration was decreased during the period of treatment with 
carbon dioxide, but the acidity returned to the original values upon removal 
to air. It was thought likely that the accumulation of end products from some 
associated metabolic processes brings about the destruction of ascorbic acid 
without the aid of oxygen from the external atmosphere. 

A preliminary study of the relationship between vitamin C content and 
increased growth resulting from fertilizer applications, B. Isgue and C. R. 
Fellers (Jour. Amer. 8oc. Agron., 29 (1937), No. 11, pp. 890S9S). —Studies at 
the Massachusetts Experiment Station of the effects of fertilizer treatments on 
the ascorbic acid content of New Zealand spinach and Swiss chard growing in 
1-gal. glazed crocks showed, in general, in the case of the chard that ascorbic 
acid per gram of dry matter apparently increased as the yield increased. The 
high nitrogen treatment resulted in the highest yield of ascorbic acid. On the 
other hand, in the New Zealand spinach, increased yields were not accompanied 
by any increase in ascorbic acid. No evidence was obtained that the use of 
properly balanced fertilizers decreases ascorbic acid content. 

Quantitative studies of form and size in certain vegetables, W. B. Mack 
and W. H. Lachmann, Jb. (Amer. 8oc. Hort. Sci. Proc., S3 (1936), pp. 510-522, 
fig. 1). —Measurements made by the Pennsylvania Experiment Station of the 
heads of varieties of cabbage, the fruits of different varieties and strains of 
tomato, and of the roots of varieties of beets indicated that certain numerical 
indexes, such as the ratio between axial and maximum transverse diameters, 
are more reliable for distinguishing between varieties and effects of treatments 
than are the usual measures of size and weight. The form of the cabbage head 
and of the tomato fruit was found to be influenced by seasonal and cultural 
conditions such as differential fertilizer treatment. Shape indexes were found 
to reveal differences among beet varieties more accurately than did the per¬ 
centages of the different varieties which fell into arbitrary shape classes. 

Some observations on the use of manure pots in growing cabbage and 
tomato plants for setting in the Held, B. W. Greve (Peninsula Hort. Soe, 
[Del.] Trans., 50 (1936), pp. 180 - 23 ).—Comparisons at the Delaware Experiment 
Station of three containers—manure pots, clay pots, and wooden flats—^for'the 
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growing of tomato and cabbage plants prior to Held Betting showed the manure 
pots, despite their composition, to be the least useful from the viewpoint of 
production of vigorous plants capable of early blooming in the field. With 
cabbage, where a comparison was made between manure pots and fiats, the 
fiats again proved decidedly superior. 

The soil fertility factor in pickle and cabbage soils, C. B. Mular (Fruit 
Prod, Jour, and Amer, Vinegar Indus,, 16 (1937), No, 7, p. 210), —The author 
points out that the chief soil deficiency is apparently a low humus content 
which may be improved by applications of manure or growing legumes, such 
as alfalfa, clover, or sweet clover. For pickling varieties, a rapid, early growth 
of vine and early fruit may be attained by the use of a commercial complete 
fertilizer rather high in nitrogen and phosphorus. Cabbage is said to require 
higher fertility than the cucumber, but for such uses as kraut manufacture the 
use of too much nitrogen in the fertilizer tends to promote loose, soft heads 
with too low sugar content. 

Temperature: Gold injury curves of fruit, J. E. Van der Pi^ank and B. 
Davies (Jour, Pomol, and Sort. ScL, 15 (1937), No, S, pp, 226-247, figs, 14 )•— 
Observing, at the Low Temperature Research Laboratory, Capetown, South 
Africa, that the breakdown of plums, the woolliness of peaches, and the pitting 
of March grapefruit in cold storage occurred more abundantly at intermediate 
temperatures than at low or high temperatures, the authors suggest that the 
peak of injury apparently results from the interaction of two opposing factors 
characterized as the equilibrium factor and the kinetic factor. However, the 
temperature of maximum injury was labile and was influenced by the natural 
resistance of the fruit, the length of storage period, and the rate of manifestation 
of injury. Changes in the fruit during storage resulted in a further develop¬ 
ment of susceptibility to injury, changes referred to by the authors as secondary 
susceptibility. However, the factors which predispose fruit to secondary sus¬ 
ceptibility are apparently not directly related to those causing primary 
susceptibility. 

A note on the use of a-naphthalene acetic acid for rooting soft-wood 
cuttings of fruit tree stocks, H. L. Peabse and R. J. Garner (Jour. Pomol. 
and Hort. 8ci,, 15 (1937), No, S, pp. 248-251, pi. 1), —^At the East Mailing Research 
Station preliminary tests on small numbers of softwood cuttings of certain 
plum and pear rootstocks and of black currant and fig indicated that the im¬ 
mersion of the bases of the cuttings for 12 hr. in from 30 to 40 p. p. m. 
a-naphthalene acetic acid stimulated rooting markedly. 

Annual cover crops for Michigan orchards, N. L. Pabtrioob and W. 
Toenjes (Michigan 8ta. Circ. 163 (1937), pp. 12, figs. 5). —Based on orchard 
tests in Michigan and elsewhere and upon recently published data from related 
fields of work, the authors discuss the comparative advantages of sod and 
cultivation, the value of orchard cover crops, choice of cover crops, the best 
time for seeding, competition between trees and cover crops for moisture and 
plant foods, and the necessity of having cultivation cross rather than extend up 
and down the slope. 

Some experiences with irrigating Indiana orchards in 1934, 0. E. Baksib 
(Ind. Hort,^ 00 . Trans., 1934, PP* 51-56). —^Prefacing the discussion with informa¬ 
tion relating to water relations of the soil and tree, the author states that 
in tests conducted by the Indiana Experiment Station with 17- and 23-year-old 
Grimes Golden trees growing on a sandy clay soil into which water pene¬ 
trated easily, there was no significant difference in size of fruit resulting from 
three Irrigations totaling 1,250 and 1,650 gal. per tree in the two age groups, 
resfieetlTely. The finish of the fruit was better on the irrigated trees, es- 
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p6ciftlly on Jo n atha n and Rome trees receiving similar treatment. The use 
o£ straw mulch, applied annually for several seasons, is suggested as a more 
economical and practical treatment than irrigation. 

Studies on new varieties of apple rootstocks, H. M. Ttdbman {Jour. Pomol. 
and Sort. Soi., 15 (1987), No. S, pp. 165-190, pi. 1, figs. 5).—Seedlings from a 
cross made in 1923 of Mailing VIII with Mailing IX stocks, both characterized 
by their relatively extreme dwarfing effect on the scion, were studied at the 
East Mailing Research Station with respect to their influence on Lane Prince 
Albert scions. There was noted an extremely wide range in vigor, whether 
expressed in terms of new wood, increment In diameter of stems, or ultimate 
weight of the trees. Some of the seedlings were more dwarfing than the 
Mailing IX and some more vigorous than Mailing VII. A close correlation 
was observed between vigor of the scion and the size of the swelling at the 
union. In terms of blossom production, the more dwarfing the stock the 
greater the productive capacity of the trees in their early years. Fruiting 
records correlated closely with blooming records. As to the effect of stock 
on the relative susceptibility of the scion to various disease and insect pests, 
there was little evidence of any direct influence. It was observed that there 
was a somewhat obscure correlation between the vigor of the tree and the 
relative freedom from scab. 

Injection of apple-trees in New Zealand, J. D. Atkinson (New Zeal. Jour, 
8 oi. and Technol., 18 (1937), No. 11, pp. 797-799). —Compounds of some 25 
different elements were injected in solution form into the trunks of 22-year-old 
Jonathan trees. Most of the materials produced no visible reaction, but 
injury occurred where trees were treated with 8 g of ferrous ammonium 
sulfate, cadmium chloride, nickel chloride, silver nitrate, and lead acetate. 
Borax and boric acid caused damage when used at the rate of 16 g per tree. 
Irrespective of the volume of solvent. Where 4, 8, or 16 g of borax or boric 
acid were used on trees susceptible to severe attack by corky pit, practically 
every apple developed without evidence of pitting. Potassium iodide caused 
severe defoliation and fruit drop at 2 g and death at 8 g. 

Some observations and current studies of winter injury to apple, J. H. 
Wabinq and M. R. Hilbobn (Amer. 8oc. Hort. 8ci. Proo., S3 (1936), pp. 52-56, 
figs. 3). —A survey in the summer of 1984 showed 40.3 percent of the bearing 
trees in 889 Maine commercial apple orchards to have suffered low-temperature 
injury in the preceding winter. Some of the definitely tender varieties were 
Baldwin, Ben Davis, Gravenstein, King David, Northern Spy, Tolman, St 
Lawrence, Stark, and Winter Banana. Determinations of relative hardiness 
by artificial freezing methods gave results in close accord with those observed 
in the orchards. A delay in injury effect was observed in McIntosh, where 
patches of dead bark on the trunks were not obser\ed until the spring of 
1985. A type of crown injury was noted, particularly on young McIntosh 
and Cortland trees, in the spring of 1936. A beginning was made in the 
testing of various hardy understocks, such as Virginia Crab, Hibernal, Haas, 
Sheriff, and Antonovka, for use as roots and as intermediate stocks. 

Spray residue removal from cherries, H. C. 'SIcLean and A. L. Wbssb 
(Jour. Econ. Ent, SO (1937), No. 5, pp, 777-779).—As reported by the New 
Jersey Experiment Stations, a solution of 1 percent by weight of hydrochloric 
acid was successful in removing sulfur, lead, and arsenic residues from sour 
cherries. The washed fruit not only had a better appearance but* kept 
equally as well as the unwashed fruit The addition of a small amount of a 
wetting agent to the acid wash enhanced the appearance of the fruit 
42062--88- i 
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Classification and evaluation of varieties of peaches grown in the North* 
eastern States (Md. Fruit Grower, 7 (1$37), No. 11, pp. 7).—Herein are pre¬ 
sented the results of a survey by a committee of research pomologists repre¬ 
senting 11 of the Northeastern States. Elberta proved to be the outstanding 
commercial peach, with a Class 1 rating by 10 States. Golden Jubilee was sec¬ 
ond, wih a Class 1 rating by 7 States. 

New package for peaches (U. 8. Dept. Agr., Sec. Agr. Rpt., 1987, p. 8^). — A 
description is presented of a ventilated package which permits the rapid cooling 
of all the peaches in a loaded refrigerator car. 

Cold injury to strawberry plants, G. M. Dabbow {Hoosier Hort., 19 {1937), 
No. 11, pp. 163-165). —Based on the results of observations in a study of plants 
obtained from different parts of the country, the author concludes that low tem¬ 
perature injury in late fall and winter to the crowns and roots of strawberries 
is one of the important sources of loss to growers in all of the Northern States. 
The advisability of early mulching with straw or other materials is stressed. 

Some notes on avocado flower, J. P. Tobbes {Philippine Jour. Agr., 7 {1936), 
No. 2, pp. 207-227). —Information is presented on the habit of flowering in the 
Pollock Tertoh, and Wester varieties of avocado and on the period of dehis¬ 
cence in the Commodore, Cyrus, Pollock, and Wester. The Commodore and 
Miami varieties were found self-fruitful. Some varieties were found cross¬ 
incompatible, some were compatible in one direction only, and others were 
capable of successful pollination in both directions. 

.The relation of foliage to tree maintenance and fruit production, B. R. 
Fudge {Fla. State Hort. Soc. Proc., 49 {1936), pp. 14-18). —Stating that approxi¬ 
mately one-half of the citrus plant consists of carbon in organic combination 
which has been manufactured in the leaves, and that more than 30 chemical 
elements may be found in the ash of the citrus leaves, the author stresses the 
imiwrtance of maintaining abundant healthy foliage on the citrus tree and the 
adoption by growers of cultural practices that encourage vigorous leaf 
development 

Major plant food elements for citrus, R. M. Barnette {Fla. State Hort. 
Soc. Proc., 4^ {1936), pp. —Discussing briefly the role of various elements 
in plant nutrition, the author presents data on the pounds per acre of nitrogen, 
phosphoric acid, potassium, and calcium that may be found in a virgin soil such 
as is generally used for citrus growing and on the average yearly losses that 
occur by leaching and by utilization by the tree, its fruit, and the cover crop in 
a 19-year-old Marsh grapefruit grove. The minimum applications of nitrogen, 
phosphorus, and lime required to maintain a producing grove of the above char¬ 
acteristics are set forth with comments. 

Total pectinous material in the vegetative portions of citrus trees, 
A. R. 0. Haas {Amer. Soc. Hort. Soi. Proc., 33 {1936), pp. 84-87). —Preliminary 
determinations by the California Citrus Experiment Station at Riverside on a 
number of leaf and bark samples of various stocks and scions collected at 
various times showed a relatively high content of pectinous material. No sig¬ 
nificant differences were found between the pectinous material of healthy or 
mottled leaves, nor was any effect of soil fertilization evident. The bark of the 
stock contained, usually, a lower percentage of total pectinous materials than 
did the barfi^ of the scion. In most cases, bark collected in October contained 
a lower percentage of pectinous material than did comparable December sam¬ 
ples. The high content of total pectinous materials in lemon and grapefruit 
bark samples paralleled that of the fruits of these speclea 

Growth of citrus trees, F. F. Halma and 0. Compton {Amer. Soc. Hort. Sci. 
Proc., ^8 {1936), pp. 80-83, figs. 3). —^Measurements by the California Citrus 
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Experiment Station at Riverside of the trunks of Washington Navel oranges 
planted in 1930 and of Eureka lemons planted in 1932 showed that about 90 
percent of the annual growth of the orange trees occurred between May and 
November and of the lemons from March to December. The growth period 
was not influenced by the rootstock or the soihmoisture conditions, but soil 
temperature appeared to be the important limiting factor determining length 
of the growth period. 

A progress report on the influence of heat and smoke on the develop¬ 
ment of Carabao mango buds (Mangifera indica L.), P. G. Galang and 
J. A. Agati {Philippine Jour, Agr,, 7 (1986), No. 2, pp. 2^/5-261, figs. 3).— Com¬ 
paring several treatments, including heat alone, smoke and heat, and precooled 
smoke, the authors conclude that the presence of gases and a certain amount 
of supplemental heat are required for the stimulation of mango buds (the 
Carabao variety). However, when heat and gases were excessive, only leaf 
buds were formed. When heat alone was applied only one plant responded, 
and this one had been severely injured by typhoon and insects. 

^ Relation of shoot growth to setting and weight of fruit in the filbert, 
C. E. Schuster {Amer. 8oc. Hort. 8ci. Proc., SS {19S6), pp. 62-65). —In this 
second paper (B. S. R., 72, p. 484), the author states that of 1,633 shoots upon 
which records were taken for four consecutive years, 60.2 percent were 5 cm 
or less in length. Of these only 6.3 percent were productive the first year, 
and the following season 376 were dead. . Of the 49.8 percent shoots above 
5 cm in length, only 128 died within a year and the blooming percentage was 
much higher. Shoots above 15 cm practically all bloomed. Apparently, in the 
unpruned filbert trees there are many short-lived and unproductive shoots. 

The relationship between the length of the primary shoot and weight of 
nuts was not marked, but there was a correlation between number of nuts 
in a cluster and average weight. Nuts borne singly were much heavier than 
those in clusters of five or more, and the longer the shoot the heavier the 
individual nuts in any given cluster class. In no case was tree growth so 
vigorous as to become unfruitful. 

Seasonal changes in the composition of pecan roots, J. G. Waugh and 
0. L. Smith (Amer. 8oc. Hort. 8ci. Proc., 33 (1936)^ pp. 78, 79). —Using lateral 
roots from alternate bearing, healthy trees growing near Austin, Tex., the 
U. S. Department of Agriculture observed that starch and hemicellulose are 
apparently the principal reserves. Both substances reached a maximum 
toward the end of the “off” year and decreased during the “on” year. Starch 
decreased rapidly during the period of vegetative growth, increased during 
shuck and shell formation, and decreased again during the period of nut filling 
and ripening. Hemicellulose decreased more gradually to a minimum value 
at nut drop. A fluctuation of reducing and nonreducing sugars indicated that 
they serve more as translocatable carbohydrates. Total nitrogen increased up 
to the beginning of the vegetative period of the on year. During nut develop¬ 
ment, nitrogen increased. An approximate correspondence was seen between 
starch and dry matter. 

The specific gravity as related to kernel development in the pecan nnt, 
L. D. Romberg, J. Hamilton, Je., and C. L. Smith (Amer. 8oo. Hort. 8ci. Proc., 
33 (1936), p. 66).—Studies with five varieties of pecans showed that as the 
specific gravity of the nuts increased the weight of the shell per cubic centi¬ 
meter of nut volume increased relatively little, and the weight increase came 
largely in nuts with a specific gravity above 0.7. The ratio of kernel weight 
to weight of the whole nut did not Indicate the degree of filling nearly as well 
as did the specific gravity, which in all cases was very closely correlated Vith 
the weight of kernel per cubic centimeter of nut volume or degree of filling. 
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Notes on the effects of soil management on the growth in diameter of 
pecan nuts, 0. W. Van Hobn (Amer. Boo, Hort. Bci, Proc., SS (19S6)f pp. 87-73, 
fig 9 , 2). —Studies conducted by the Arizona Experiment Station and the U. S. 
Department of Agriculture with Burkett trees planted in 1981 at Yuma and sub¬ 
jected to differential fertility and irrigation treatments showed that variation 
in cultural treatment produced significant differences in length and diameter of 
shoots and in the size and color of leaves. A single year’s treatment did not 
entirely control these responses, due, presumably, to reserves within the trees. 
Weekly measurements of nuts in the several plats showed no notable difference 
in diameter development, though certain tendencies were discernible. With 
the beginning of the filling process, as indicated by the presence of a gel layer in 
some nuts, the rate of growth became slower on all plats. However, growth 
in diameter continued until Just prior to harvest. The only conclusion drawn 
was that soil moisture alone does not govern growth in diameter of pecan nuts. 

The use of ethylene to improve pecan harvesting, A. H. Finch (Amer, Boc, 
Sort, Boi, Proc,, S3 (19S6), pp. 74-77, fig, 1). —^At intervals from the middle of ^ 
September throughout the period of harvest, pecan nuts gathered by the Arizona 
Experiment Station were placed in reasonably airtight containers with an atmos¬ 
phere containing ethylene with an approximate concentration of one part per 
thousand. Without exception, the shucks were loosened and were readily re¬ 
moved after from 24 to 48 hr. Ethylene had no effect on the coloring of the 
shells. Since, under Arizona conditions of high fall temperatures, optimum 
quality of the kernel may be attained before the shucks open naturally, the 
ethylene treatment may have real value. Some evidence was obtained that pecan 
shucks normally yield ethylene-like emanations. 

Hardiness of Kniphoflas, H. E. White (Florists Exch. and Eort. Trade 
World, 89 (1937), No. 16, p. 12, fig. 1). —Stating that there is considerable 
variation in different varieties and species of Kniphofias, the author discusses 
briefly the results of tests at the Waltham, Mass., Field Station ot a number 
of species and horticultural varieties, and offers suggestions as to cultural 
requirements. 

Greenhouse potted plants, G. H. Poesoh (Ohio Bta. Bui. 586 (1937), pp. 60, 
figs. 12). —Outlining various important features in the construction and manage¬ 
ment of greenhouses, including the provision of adequate temperature and 
ventilation, the selection of soils, and soil sterilization practices, the author 
discusses the species of flowering plants usually grown in the greenhouse with 
relation to the better varieties and the specific cultural needs. Many of the 
suggestions given are based on investigations conducted by the station, and 
cover items such as soil reaction and plant food requirements, effects of supple¬ 
mentary illumination, water and temperature needs, methods of propagation, 
forcing practices, etc. In detailing the costs of production, labor was the largest 
item, being 45 percent of the total. Fuel was estimated at 10 percent. 

FOEESTEY 

Textbook of dendrology, W. M. Hablow and B. S. Habbab (New York and 
London: MoGrato-Hill Book Co., 1937, 1. ed., pp. XIII+527, pi. 1, figs. 224).— 
Prefaced wlt!li a brief discussion of the botanical characters, such as variations 
in leaves, flowers, twigs, and bark, that serve to distinguish species, the authors 
present descriptions of the more important commercial forest species of North 
America arranged by families and genera. 

[Forestry investigations by the Department of Agriculture] (17. B. Dept. 
Agr., Beo. Agr. Rpt., 1937, pp. 102-105). —Information is presented regarding the 
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administration of the national forests, the potential development of southern 
forest lands for timber and naval stores, the per capita consumption of paper 
in the United States, the value of sustained yields for private forest lands in 
cooperation with forest owners, and grazing of the national forests. 

Woodland section of the manual (U. 8, Dept. Apr., Soil Conserv. fifero., 
19S7i 808-AP’-12, pp. 1811+27). —This mimeographed manual covers the plan of 
activities and objectives of the Woodland Section of the Division of Conser¬ 
vation Operations. 

Proceedings of Second Annual Conference of Regional Nurserymen, St, 
Louis, Missouri, March 1-6, 1937 (U. 8. Dept. Apr., Soil Conserv. 8erv., 1987, 
808-TP-14, pp. [5]+87).—This mimeograph contains, for the most part, papers 
presented by various regional leaders of conservation nurseries on progress in 
their respective areas. 

Soil moisture content during critical periods in the regeneration of pre¬ 
viously grazed farm woodlands, 0. D. Diller (Jour. Forestry, 85 (1987), 
No. 4, pp. 899-402, fip. 1). —Six weekly determinations In summer of the soil 
moisture in the A, B, and C horizons in open-grazed woods, fully stocked woods, 
and open pasture land in Grant County, Ind., showed that in the A horizon 
the moisture was lower in the open-grazed woodlands than in either of the 
other two sites in 4 of the 6 weeks. In the B and C horizons the readings were 
lower in the grazed woodland in 5 of the 6 cases. The author suggests that 
the slight difference in the moisture content may become significant when the 
wilting point is approached. Since the moisture content was generally higher 
in the A and B horizons of the open field than in either of the woodland areas, 
he also suggests that the benefits of decreased run-off and evaporation must 
have been offset by transpiration of the trees. 

The use of liquid humate fertilizers in forest nurseries, S. A. Wiij)b 
(Jour. Forestry, 85 (1987), No. 4? PP- 888-892, ftps. 2). —Liquid humate, a suspen¬ 
sion of humus obtained by treating forest litter with a complete fertilizer 
solution, was found by the University of Wisconsin to have a remarkably stimu¬ 
lating effect on the growth of forest seedlings, not only in increasing the rate 
of growth but also by increasing resistance to unfavorable environmental in¬ 
fluences. The humate had a marked reviving influence upon stunted and 
weakened seedlings. The material must be used between the time of the latest 
killing spring frost and not later than from 6 to 7 weeks prior to the first 
autumn frost. 

Plant nutrients and pine growth, S. L. Kessell and T. N. Stoate (Austral. 
Forestry, 1 (1986), No. 1, pp. 4-^8, pi. 1). —^In these investigations, conducted in 
Western Australia, it was found that the stunting of pines in new nurseries 
may be overcome by applying a dressing of soil from old pines or by spreading 
the fruiting bodies of Rhi^opopon luteolus on the area. Ash analyses of the 
wood, bark, and needles from healthy and rosetted pines showed a much higher 
content of sodium oxide in the diseased plants. In spraying rosetted pinee 
with solutions of the trace elements in the form of ferrous sulfate, chromium 
nitrate, cobaltic chloride, nickel chloride, zinc chloride, copper sulfate, man¬ 
ganese sulfate, and boric acid, only one treatment—^zinc—^had any beneficial 
effect. An immediate and striking response in color, length of needles, and 
restoration of growth followed the zinc treatment. 

Secondary growth of white pine in relation to its water supply, L. 
Goldthwait and C. J. Lton (Bcolopy, 18 (1987), No. 8, pp. 406-415, ftps. 2 ).— 
Using the mean width of annual rings as a measure of secondary growth rate, 
groups of white pine trees growing near Dartmouth College, Hanover, N. H., were 
used in an analysis of the relations between growth rates and existing records 
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ot temperature and rainfall. The total precipitation absorbed by the soil 
during the season for secondary growth was the dominant element in the com¬ 
plex of climatic factors. Temperature effects were confined chiefiy to indirect 
action on the water content of the soil and to direct effects during April and 
May. Since the years marked by relatively wider or narrower rings of white 
pine are essentially the same as those observed in hemlock, It is suggested that 
the two species are about equally responsive to the dominant climatic factor 
of rainfall. 

Relationship of southern cedar growth to precipitation and run off, F. M. 
Hawley {Ecology, 18 (1937), No. S, pp. 398-405, figs. 2). —Having ascertained by 
borings of a number of species growing in eastern Tennessee and western 
Kentucky that pines, white oaks, red cedars, and arborvitae show the greatest 
sensitivity in ring growth and also the longest growth records, the correlation 
of cedar growth, precipitation, and stream run-off was computed from a re¬ 
stricted area in eastern Tennessee where most of the precipitation occurs in 
winter and where moisture records were available for several years. The cor-* 
relation between unsmoothed cedar grow'th and unsmoothed water year precipi¬ 
tation proved highest, The correlation between growth and calendar 

year was +0.649, all of which suggested a marked dependence of red cedar 
upon precipitation. The minima of cedar growth and the run-off curves 
coincided. 

Direct seeding in the Lake States, H. L. Shirley (Jour. Forestry, 35 (1937), 
No. 4. PP* 575-387).—Based on 11 years’ experience, the author reports that the 
direct seeding of jack pine, red oak, and bur oak was successful on sites free 
from aggressive competing vegetation and from seed-eating rodents, providing 
the first two growing seasons were favorable. The most favorable results 
with jack pine were obtained by drilling in 0.25 lb. of seed per acre in plowed 
furrows. Although direct seeding was less costly than planting, subsequent 
care and replacements tended to offset this advantage. 

Scarification and germination of black locust seeds, J. K. Wilson (Jour, 
Forestry, 35 (1937), No. 3, pp. 241-246). —Studies by the [New York] Cornell 
Experiment Station with seeds obtained locally and from California showed 
that, by treatment with concentrated sulfuric acid or with hot water, germina¬ 
tion may be greatly augmented over that of untreated seeds. Immersion of 
seeds in boiling water for at least 2 min. was more effective than steeping in 
hot water allowed to cool to room temperature. The optimum duration of 
the sulfuric acid treatment varied with the different lots of seed, being 6 hr. 
In one case and 10 hr. in another. 

The response to full release of white pine planted under Jack pine, T. S. 
Hansen (Jour. Forestry, 35 (1937), No. 3, pp. 263-265), —In a plantation of 
white pine established by the Minnesota Experiment Station in 1913 on the 
Cloquet Forest under a stand of 37-year-old jack pine, thinned in 1912 to 37 
percent of a normal stand and clear-cut in 1924, height growth of the white 
pines during the lO-yr. period, 1925-35, averaged 0.9 ft. per year, as compared 
with 0.6 ft. in a comparable, unreleased control area. Weevil injury entered 
the picture and may have reduced the benefits of the release cutting. 

Root d^elopment in Finns pinaster and the seasonal variation of its 
mycorrhlzae, N. T. Bubbidge (Austral. Forestry, 1 (1936), No. 1, pp. 32-40, 
figs. 2.) —^At Applecross, Western Australia, studies of the roots of P. pinaster 
showed mycorhizas present on all parts of the roots of nursery plants, while in 
older plants the organism was observed only on the horizontal roots. The author 
concMes that mycorhizas are ephemeral in nature, rarely lasting more t&an 
1 yrM The growth period of roots, shoots, and mycorhizas was correlated closely 
^th the duration of the rainy season. 
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Forest protection, R. 0. Hawley (New York: John Wiley d Sons; London: 
Chapman d Halit 1987^ pp. /Z+8^).—^This text presents information relating 
to factors and practices involved in protecting the forests from injuries due to 
various causes, such as floods, drought, windstorms, fungi, insects, overgrazing, 
and forest flres. 

Yield tables for trees 6.6 inches and more in diameter in even-aged 
stands of Sitka spruce and western hemlock (17. 8 . Dept, Agr,t Tech, Bui, 
5H (1987)t 8up,t pp, [i]+8).—This mimeographed publication is a supplement 
to Technical Bulletin 644 (B. S. R., 77, p. 492). 

Stumpage and log prices for the calendar year 1936, compiled by H. B. 
Steeb (U, 8, Dept, Agr., Statis, Bui, 62 (1987), pp, 59, figs, 3).— This is the 
customary annual statistical report (E. S. R., 77, p. 636). 

DISEASES OF PLANTS 

The Plant Disease Reporter, November 15, December 1, and December 
16, 1937 (U, 8, Dept, Agr., Bur, Plant Indus,, Plant Disease Rptr,, 21 (1937), 
Nos. 21, PP- 377-389, figs, 2; 22, pp. 391-^409, fig. 1; 23, pp. 1,11-432, figs, 2),— 
The following items of interest are included: 

No. 21.—Ascochyta sorghina on Sudan grass, Johnson grass, and sorghums in 
Georgia, by J. L. Weimer, G. W. Burton, and B. B. Higgins; observations on 
diseases of apples, stone fruits, small fruits, potatoes, hay crops, tobacco, and 
ornamentals in Massachusetts for 1937, by O. C. Boyd; report of cotton anthrac- 
nose survey in Oklahoma, by T. B. Gordon; additional note on malachite green 
as a control agent for downy mildews, by F. P. McWhorter; and brief notes, 
including the first report of Phytophthora blight of lilac in Iowa and rusts on 
cereal crops in North Dakota. 

No, 22. —Relative importance of winter injury and some other troubles to 
strawberry growers in Northern States, by G. M. Harrow and J. B. Demaree; 
the red stele root disease of strawberries in the northeastern United States, and 
leaf variegation in strawberries not considered a virus disease, both by J. B. 
Demaree and G. M. Harrow; Verticillium wilt of pepper, by B. A. Rudolph and 
W. C. Snyder; Illinois 1937 vegetable crop losses from disease, by K. J. Kadow; 
and losses from smutty wheat in the Pacific Northwest, 1930 to 1937, as shown by 
terminal inspection of car receipts, by B. W. Whitlock. 

No. 28. —Additions to the check list of the parasitic fungi on cereals and other 
grasses in Oregon, 1936-37, by R. Sprague; tobacco diseases in western Kentucky 
in 1937, by E. M. Johnson; reports on plant diseases in Colorado, Including 
yellows-resistant cabbage varieties for Colorado, Phytophthora blight of pepper, 
an undetermined root rot of corn, control of peach mosaic, and root rot of sweet 
peas in a greenhouse; rust on teosinte and wilt of pepper in Connecticut, by A. A. 
Dunlap; occurrence of vegetable diseases in tidewater Virginia this fall (1937), 
by H. T. Cook; fruit disease eradication activities, including citrus canker in 
Texas, peach mosaic in Mexico, and progress in control of peach mosaic and 
phony peach diseases; blister rust in California and the western white pine re¬ 
gion ; and notes on some insect vectors of plant diseases. Including new distribu¬ 
tion records for smaller European elm bark beetle (Scolytus multistriatus), 
sparse stands of Russian-thistle favor breeding of beet leafhopper, and wild 
peppergrass principal summer host of beet leafhopper in Arizona desert. 

[Plant disease studies in Delaware] (Delaware 8ta. Bui. 207 (1987), pp. 
86-45 ),—Progress reports are included on the dissemination of peach yellows 
and little peach and factors in their control, and the masking of these two 
diseases in plums and other Prunus species, both by T. P. M^nns and P. R. Davies; 
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chemical treatments of sweetpotato sprouts and slips, by Manns and J. W. 
Heuberger; tomato foot rot (Macrosporium solani) control, and breeding to¬ 
matoes for disease resistance, both by Manns; and bacterial spot of stone fruits, 
diseases of cucurbits (Including seed transmission of Fuaarium nlveum and its 
control by resistant varieties of watermelon, and tests of fungicidal dusts on 
cantaloups, cucumbers, and watermelons), and tests of spray materials in apple 
orchards, all by J. F. Adams. 

Some bacterial diseases of plants in Illinois, H. H. Thornbeert and H. W. 
Ain>EBSOiT (Phytopathology, 27 (19S7), No. 9, pp. 946-949). —Five bacterial leaf 
spot diseases of plants were collected by the University of Illinois (1929) and 
the pathogens studied in pure culture. The symptoms of these diseases are 
brown, necrotic spots that possess a dark oily appearance in time but are cir¬ 
cular and water-soaked at first The five pathogens are Phytomonas polygoni 
n. sp. on Polygonum convolvulus^ Phytomonas plantaginis n. sp. on Plantago 
lanceolata^ Phytomonas colurnac n. sp. on Corylus columa, Phytomonas cichori 
on Cichorium intyhus, and P. helianthi tuherosi n. v. on Helianthus tuherosus. 
Technical descriptions of the pathogens are given. 

[Plant disease work by the Pennsylvania Station] (Pennsylvania Sta. Bui. 
S52 (1937), pp. 38, 39). —Progress reports are included on work with mushroom 
diseases, by W. S. Beach; sprays for apples, by H. W. Thurston and H. N. 
Worthley; the fire blight-resistant Richard Peters pear, by E. L. Nixon; timber- 
destroying fungi, by L. O. Overholts; and with tobacco wildfire control, by Beach. 

Plant-disease investigations (Puerto Rico Sta. Rpt. 1936, pp. 67-69, fig. 1 ).— 
A progress report is made on the virus-induced corn stripe disease (still unknown 
in the continental United States) and its insect vector (Pcregrinus maidis) and 
nontransmission through the seed, and descriptions are given of a plant-quaran¬ 
tine house and of an insect-proof house for the study of virus diseases, recently 
constructed by the station. A survey of sugarcane diseases indicated mosaic to 
be the most serious malady of this crop in Puerto Rico. 

A bibliography of mycology and phytopathology of Central and South 
America, Mexico, and the West Indies, J. I. Otebo and M. T. Cook (Jour. 
Agr. Univ. Puerto Rico [Col. Sta.], 21 (1937), No, 3, pp. 4+249-486).--This 
bibliography, more or less annotated, is arranged alphabetically by authors and 
chronologically under each author name. Most non-English titles appear first 
in the original language, with translations into English in parentheses. 

' Some suggestions on the preparation of diseased plant materials for 
photographing, H. H. Pi^gge and T. J. Maney (Amer. Soc. Hort. Sci. Proc., 
SS (1936), pp. 177, 178, fig. 1). —This is a contribution from the Iowa Experi¬ 
ment Station. 

Spray materials in relation to spray injury, H. W. Thubston, Jb. (Penn. 
State Hort. Assoc. Proc., 78 (1937), pp. 72-81, figs. 6; ahs. in Pennsylvania Sta, 
Bui. 352 (1937), pp. 40f 4^)- —“The diflaculty of finding a spray material for 
apples that will be perfectly safe and at the same time effective Is indicated. 
Liquid lime-sulfur 1:190, fortified with either 4 lb. of catalytic sulfur or 5 lb. 
of Sulcoloid, is a promising combination. Among copper compounds used as 
cover sprays, copper phosphate with lime and bentonite is one of the least 
injurious a^ may also prove sufl9clently effective on many varieties.*' 

Sulphur and rosin as downy mildew fungicides, C. E. Yarwood (Phyto¬ 
pathology, 27 (1937), No. 9, pp. 931 - 941 ^ fiffs. 2). —In this work by the University 
of California, sulfur dust, lime-sulfur, and rosin reduced the germination of 
onion mildew sporangia, but they were less toxic than CuS04. Sulfur dust was 
nont^do or only slightly so when drops of spore suspension were added to 
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sulfur*du8t9d slides, but It was very toxic to spores on plain agar plates dusted 
with sulfur. The toxicity of rosin was reduced by agar. 

Without spreaders, bordeaux and lime-sulfur sprays spread poorly on onions 
or hop foliage. Addition of Penetrol to bordeaux mixture and sodium oleyl 
sulfate to lime-sulfur increased their covering properties, decreased the amount 
of fungicide deposited on the leaves, and increased the protective action. Lime- 
sulfur and rosin lime-sulfur proved effective in preventing sporulation of 
onion- and hop-mildew organisms. Other sprays did not. Bordeaux mixture, 
lime-sulfur, and rosin effectively reduced downy mildew infection of onion and 
hop under both field and greenhouse conditions. As judged by the initial 
deposit on the leaves, prevention of sporulation of these mildews, protection of 
onions and hops from infection in the greenhouse, resistance to weathering, 
protection of onions from field infection, and yield of green onions in the 
field, rosin lime-sulfur was the most effective fungicide tested. 

Serological studies of plant viruses, K. S. Chestfs {Phytopathology, 27 
(19S7), No. 9, pp. 903-912). —^The precipitin tests reported indicate that Canada 
potato streak is a strain of potato aucuba mosaic; Blakeslee’s Z-mosaic of 
Datura is a strain of the etch group; Price's cucumber mosaic Isolates are 
strains of the cucumber mosaic group, although celery mosaic, lily mosaic, and 
Doolittle’s cucumber mosaic juices failed to react with the sera for Price’s 
isolates; and the European Y-vlrus of potato is serologically indistinguishable 
from the American potato vein-banding virus. Potato stipple streak is also 
of the vein-banding group, and since in the field it is usually associated with 
latent mosaic, it is considered to be a type of rugose mosaic. Tobacco mosaic 
virus propagated in root-tissue cultures and in locally necrotic lesions yielded 
specific virus antigen. All viruses thus far proving serologically active are 
grouped according to their relationship reactions. Those failing to give reac¬ 
tions are also listed, with a discussion of possible explanations of failures. 

The field method of precipitin testing for viruses gave dependable results 
by unskilled workers to whom the identity of the virus materials was unknown. 
Various data and suggestions are given regarding the field test for laboratory 
use, elimination of artifact reactions, serum preservation, and applications of 
the field method. 

Relation of water-soaked tissues to infection by Bacterium angnlatum 
and Bact. tabacum and other organisms, J. Johnson {Jour, Agr, Rea. lU. 8.], 
55 {1937), No. 8, pp. 599-618, figs. 14). —In this investigation by the Wisconsin 
Experiment Station and the U. S. D. A. Bureau of Plant Industry the inter¬ 
cellular spaces of tobacco and other plant species were water-soaked by 
applying water pressure to the root system or cut stems, after which they 
were inoculated. Normally, tobacco is very resistent to infection with B. 
angnlatum [=^Phytomonas angulata], but when the tissues are water-soaked 
for a sufficient time they become very susceptible to it, and no other set of 
environal conditions for infection brought about the “epidemic” type of this 
disease. A wide variety of plant species is shoum to become equally suscepti¬ 
ble to attack by B. angnlatum and B. tahacum [=P. tahaci] when the tissues 
are water-soaked. Excellent necrosis was induced on tomato, alfalfa, bean, 
pea, hemp, rose, apple, locust, flax, marigold, and poinsettia—^all normally 
immune to Infection by these organisms. Other plant species tested were 
immune in the water-soaked condition. 

Other parasites, such as B. phaacoH [==P. phaseoU], proved capable of 
causing necrosis of tomato, though not normally affecting this host. A small 
amount of necrotic action was also secured on water-soaked tomatoes sprayed 
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witb Bacillus coU. So far as determined, water soaking by the internal pres¬ 
sure method does not injure the tissues, showing rather conclusively that the 
bacteria enter through the stomata and that cutlcular or epidermal wounding 
by rainstorms is not fundamentally necessary for heavy field infection with 
either Bacterium angulatum or B. tabacumt as has been previously supposed. 

Modifications in the conception of parasitism and immunity as regards defi¬ 
nition of the terms are suggested by these results obtained with water-soaked 
tissues. It is also believed likely that the results may have some practical 
value for our present understanding of the sources of overwintering of certain 
plant parasites, and hence that they may modify the present theories of 
applying sanitary and eradication measures for disease control. 

The response of plants to chemical fractions of Bacterium tumefaciens, 
M, Levine and E. Chargaff {Amer. Jour. Bot., 24 (1937), No. 7, pp. 461-472, 
figs, 67 ).—In this study, 25 species of plants were studied and more than 1,200 
single treatments were made. Application of heteroauxins to plants normally^ 
producing adventitious roots (e. g., African marigold) resulted in a concen¬ 
tration of root development over the treated areas. The area was swollen, 
but no discrete overgrowths were formed. Tomato, cosmos, and kidney bean, 
in addition to forming roots over the treated areas, occasionally produced 
small growths bearing a close histological resemblance to crown gall tissue 
produced by living B. tumefaciens [=^Phytomona8 tumefaciens^. Chemical 
fractions of the latter behaved differently. When stems of equal size on the 
same plant were treated with one of the three fractions isolated from the 
parasite, the phosphatide fraction seemed to produce greater reaction in the 
form of cell proliferations. Histological examination of sunflower stems 
treated with this fraction showed hyperplasias, while the fat fraction seemed 
to induce hypertrophies. The polysaccharide fraction induced necrosis with 
limited cellular proliferation, which may be a secondary, reparative process. 

The authors* observations seem to indicate that the living parasites alone 
can induce sizable overgrowths. It appears obvious from their experiments 
that some species of plants, like some species of animals, fail to respond to 
chemical stimulation by tumor production. Nicotiana glauca, tomato, kidney 
bean, and cosmos under the experimental conditions, when treated with a 
variety of chemicals, produced cellular reactions showing histological struc¬ 
tures comparable with crown gall, but limited in size and development. These 
growths are considered to be plant entities and, with our present knowledge, 
not to be directly related to animal cancer. 

Some physical, chemical, and biological properties of a specific bacte¬ 
riophage of Pseudomonas tumefaciens, G. C. Kent {Phytopathology, 27 
(1937), No. 9, pp. 871-902 ).—In this study by the Iowa Experiment Station, 
proof of a phage active on P. tumefaciens [—Phytomonas tumefaciens] was 
obtained by culturing the phage in a modified bouillon preseeded with the 
bacteria and maintaining controls for the nonlysogenic nature of the culture, 
medium, and bacterial byproducts. Active phages were isolated from galls on 
tomato, sugar beet, and marguerite, and from healthy portions of galled to¬ 
matoes but not from healthy plants. The properties of a single uniform strain 
from tomai» were tested by continuous culture for 25 mo. The phage aggluti¬ 
nated the bacteria preceding lysis. It had a maximum titer of was inac¬ 
tivated by a 10-mln. exposure in a water bath at 95® C., preserved its lytic 
action on rapid drying at 50®-60® in vacuo, and withstood aging in vitro 
provided drying was prevented. On exposing phage filtrates free of bacteria 
to the action of chemicals the lytic action was maintained after 6 hr. In 70 
percent alcohol, 1 hr. in 1/40 phenol, 1 hr. in 1/3,000 HNOs, 1 hr. in n/64 NaOH, 
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and after 72 hr. in 1 percent H*Oa. The phage was not extracted by ether, 
chloroform, acetone, or butyl alcohol from liquid or dried preparations, nor 
was it precipitated by (NH4)2S04, although it appeared to be precipitated by 
neutral lead acetate. The phage was active only on the more pathogenic 
strains, but gave evidence of little therapeutic value. Absorption onto the 
bacteria was slow, incomplete, and did not Inactivate them. The earlier 
literature on phages active on phytopathogenlc bacteria is reviewed (with 56 
references). 

The carbon metabolism of the crown-gall and hairy-root organisms, 
H. A, CONNEB, A. J. Biker, and W. H. Peterson {Jour. BofCt., 34> (1937), No. 2, 
pp. 221-236, figs. 7).—In this study by the Wisconsin Experiment Station, the 
amount of glucose fermented in a liquid medium by these organisms was raised 
by increasing the concentration of yeast Infusion or by addition of 1 percent 
phosphates. Agar proved more satisfactory for fermentation than liquid media. 
The hairy root organism fermented higher concentrations of glucose more rapidly 
than the crown gall organism, and the former produced about tenfold as much 
COi as the latter. Acetic and pyruvic acids were metabolic products of the hairy 
root organism. From 16 to 20 percent of the carbon of the fermented glucose 
was recovered as COa, cells, and gum from cultures of the crown gall organism, 
and about 30 percent from cultures of the other organism. Prom 70 to 80 percent 
of the sugar fermented went to form other products, some of which were isolated 
and partially characterized. These metabolites differed from the bacterial gum 
in not yielding reducing sugars on hydrolysis. The gum consisted chiefly of 
glucose units and small amounts of uronic acid. Qualitative tests for other 
hexoses gave negative results. 

The physiology of Rhizoctonia solani KUhn .—\, The activity of certain 
enzymes of Rhizoctonia solani Kiihn, H. I. Edwards and W. Newton (Sci. 
Agr., 17 (1937), No. 9, pp. 5U-^49; Fr. aU., p. Continuing this series 

(E. S. R., 75, p. 61), a number of strains not morphologically separable were 
differentiated by their enzyme activities. The invertase activities of three strains 
isolated from Reward, Ceres, and a Durum wheat proved distinct, indicating 
that several physiological forms may attack the same host si)ecies. On the 
other hand, the invertase activities of two strains from aster and potato, respec¬ 
tively, were similar, suggesting that strains on distinctly different species may be 
identical. Enzyme activity is suggested as a possible basis for the classification 
of physiological strains of R. solani. 

The catalase, diastase, and invertase activities of culture filtrates were altered 
markedly by the nature of the nitrogen compounds in the media. Activity was 
high with peptone as sole source of nitrogen, and addition of nitrate and am¬ 
monium salts failed to increase it. In other media containing either gelatin, 
potassium nitrate, ammonium sulfate, or urea, the enzyme activity was low. It 
is suggested that the apparent stimulative effect of peptone may be due to its 
protective influence against hydrolysis of the enzymes. 

Studies on bunt, or stinking smut, of wheat and its control, R. W, 
Leukkl (U. 8. Dept. Agr., Tech. Bui. 582 (1937), pp. .{8).—Continuing earlier 
work (E. S. R., 58, pp. 43, 649), soil temperatures of 6°-15® C. from sowing to 
emergence proved most favorable for infection, while .temperatures above 
20* or below 5* were highly unfavorable to bunt development. At any given 
temperature there was no positive correlation of length of emergence period 
with percentage of bunt. Soil temperatures after emergence did not affect 
the percentage of infection. Excessive soil moisture tended to inhibit infec¬ 
tion, and sandy soil was less conducive to it than clay soil. Lime application 
to acid sandy soil Increased the percentage of bunt from inoculated seed, wlille 
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acid Boil seemed to inhibit it. The percentage of infection was roughly pro* 
portlonal to the spore load, but was affected in each case by the date of sowing 
and the relative varietal susceptibility. 

Of the more than 60 dust fungicides tested for bunt control over a 7-yr. 
period, most of them must be eliminated from consideration as practical bunt 
fungicides for use in the United States. Considering relative cost, availability, 
freedom from objectionable features, and general effectiveness, copper car¬ 
bonate or basic copper sulfate of the proper degree of fineness and containing 
not less than 50 percent of metallic copper, and New Improved Ceresan proved 
to be among the most practical dust fungicides for bunt control on the market. 
The diluted brands of copper carbonate, if of sufficient fineness and containing 
not less than 18 percent of copper, are equally effective when used at about 
a 60-percent heavier rate of application. Other coi^per salts (e. g., phosphate, 
red oxide, oxychloride, and oxalate) also were fairly effective, but are not 
generally available as bunt fungicides. Dusts containing formaldehyde, paraj 
formaldehyde, naphthalene, iodine, or sulfur as toxic ingredients were rela¬ 
tively ineffective. Bunt control by fungicidal dusts was governed largely not 
only by the factors conducive or unfavorable to bunt infection but also by the 
rate or thoroughness of application, by the physical condition of the dust, by 
the period and manner of storage after treatment with some dusts, and by 
certain soil conditions. The fungicidal efficiency of copper carbonate was not 
affected by its copper: carbon dioxide ratio, its age or exposure to air, a range 
of 25-50 percent in its copper content, or by the time between treating and 
sowing. Copper carbonate and some other dusts were more effective in unlimed 
sandy acid soil than when lime was applied. Relatively dry soil after sowing 
did not affect the fungicidal action of the dusts used, nor did saturation of the 
soil except when the seed contained unbroken bunt balls or when the soil was 
infested. Under the latter conditions seed treatment with fungicidal dusts and 
to some extent with copper-sulfate solution effected a better control than form¬ 
aldehyde. A small percentage of unbroken bunt balls in the seed did not 
greatly reduce the percentage of bunt control by dust fungicides, but soil 
infestation reduced it considerably. The effectiveness of certain volatile dusts 
was increased by storing the treated seed for some time after treatment, but 
prolonged storage with some dusts impaired germination. Storage of seed 
treated with copper carbonate or a number of other copper dusts or Ceresan 
for 5 weeks failed to reduce their fungicidal effectiveness, and storage for 1 yr. 
did not impair the viability. Although the better treatments usually improved 
germination and controlled bunt, they failed to increase the average yields 
from clean seed as compared with yields from clean untreated seed. In gen¬ 
eral, there was a high correlation between the bunt percentage in the crop 
from untreated seed and the percentage reduction in its yield as compared 
with yields from seed adequately treated or from bunt-free seed. Usually the 
average bunt percentage was slightly greater than the percentage reduction in 
yield. 

A bibliography of 62 references is included. 

Experiments with certain copper compounds as bunt fungicides, O. A. 
Nelson an^R. W. I^kel (U. flf. Dept, Apr, Circ, 452 {1981), pp, 8).—“Labora¬ 
tory, greenhouse, and field studies with a number of copper compounds were 
carried on over a period of 5 yr. to determine their relative effectiveness in con¬ 
trolling bunt, or stinking smut, of wheat. Basic copper sulfate, high-grade copper 
carbonate, copper sulfate-aniline, and possibly copper chloride-aniline, in general 
were found to be superior tx) other copper compounds from the standpoint of cost, 
general effectiveness in bunt control, and freedom from certain objectionable 
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characteristics. A proprietary dust fiingicide containing 5 percent of ethyl mer¬ 
curic phosphate as its active ingredient was found equal to any of the copper 
dusts.” 

The effect of high temperature on uredial development in cereal rusts, 
T. Johnson and M. Newton (Oanad. Jour, Res., 15 (1987), No, 9, Sect. 0, pp, 
425-4^2, figs. 2). —“The effect of high temperatures on the development of stem 
rust and leaf rust on wheat seedlings and stem rust and crown rust on oats 
seedlings was studied in greenhouse experiments. The experimental results show 
rhat, for temperatures above the optimum for rust development, the higher 
the temperature the less vigorous the pustule development. Physiologic races 
that at ordinary temperatures produce a ‘4’ type of infection tend to develop 
a ‘3’ type or an *x* type at higher temperatures. At still higher temi)eratures 
the infection type becomes ‘2* or ‘1,* or even merely necrotic flecks. Physiologic 
races of the same rust differ in their sensitiveness to temperature. In stem 
rust of wheat, races that had been inbred by repeated sellings for two or more 
generations showed greater sensitiveness to temperature than races collected 
in the fleld. Leaf rust of wheat and crown rust of oats were less tolerant of 
high temperatures than stem rust of wheat.” 

Barberries immune or highly resistant to black stem rust of cereals, 
L. M. Ames (Arnold Arhoretum Bui. Pop. Inform., 4 . ser., 5 (1937), No. 11-18, 
pp. 57-72, figs. 3). —The life history of Pucoinia grarninis and the history of 
barberry eradication are briefly reviewed, rhe immune types of deciduous and 
evergreen barberries included under Berheris and Mafionia are listed and 
discussed, and quarantine regulations are noted. 

The influence of external factors on infection of oats by Ustilago avenae, 
G. Hahn (Der Einfiuss dusserer Faktoren auf die Infekiion des Hafers durch 
Ustilago avenae Jensen. Diss., Hess. Ludimgs-Vniv., Oiessen, 1935, pp. [5] + 
71+[2), pis. 2, figs. 3).—Such factors as temperature, moisture, soil type and 
reaction, etc., are considered. 

Natural infection of grasses with Puccinia grarninis, P. A. Young (Phyto- 
pathology, 27 (1937), No. 10, p. 1028). —The susceptibility of 20 species of grasses 
to infection by P. grarninis was recorded in the epidemic of wheat stem rust 
in 1935 at Mandan, N. Dak. One variety of Agropyron smithii was nearly im¬ 
mune, and A, cristatum proved to be immune. 

Gylindrocarpon ehrenbergl Wr., and other species, as root parasites of 
alfalfa and sweet clover in Alberta, M. W. Coemack (Canad. Jour. Res., 
15 (1937), No. 9, Sect. C, pp. 403-424, pi. 1, figs. 3).—C. ehrenlergi appears to 
be one of the most important pathogenic fungi associated with early spring 
injury to roots of alfalfa and sweetclover in Alberta. It has not been previously 
reported on the leguminous forage crops. On roots of alfalfa and sweetclover, 
C. olftusisporum is slightly to moderately pathogenic, C, radicicola is very weakly 
so, and C. olidum is nonpathogenic. These species are infrequent on diseased 
roots of these hosts and usually associated with O. ehrenOergi, but 0. radicicola 
has been reported as an important root parasite of other plants. 

“Isolates of O. ehrenhergi differ in degree of pathogenicity, and there is some 
evidence of host specialization. They also differ markedly in morphological and 
cultural characteristics, which, however, do not appear to be correlated with 
their parasitic abilities. The temperature range for growth of C. ehrenhergi 
in pure culture is from —2* to 32® C., but different isolates do not have the same 
optima. Isolates with an optimum at about 19® caused the most damage in the 
early spring, while one which grew best at 24® proved the most virulent during 
summer. The optimum hydrogen-ion concentration for growth of C. ehrenhergi 
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varies with the medium employed. Growth and spore-germination studies indi¬ 
cate that the isoelectric point for the fungus lies at approximately pH 5.1. 

“Most of the commonly grown varieties of alfalfa and sweetclover are suscep¬ 
tible to attack by C, ehrenhergi, but resistant species like Medicago falcata may 
prove valuable as plant-breeding material. Apparently cereal crops are not 
attacked by the pathogen, therefore they should be grown for several years in 
severely infested fields.” 

New developments in vegetable disease control, H. C. Young (Veg, Growers 
Assoo- Amer, Ann, Rpt,, 1936, pp, 49-55 ),—This contribution from the Ohio Ex¬ 
periment Station briefly summarizes data on seed and soil treatments, spraying 
plants before transplanting, bordeaux substitutes, new and untried remedies, and 
diseases not controllable by seed treating or spraying. 

Responses of bean and tomato to Phytomonas tumefuciens, P. tnme- 
faciens extracts, /3-indoleacetic acid, and wounding, O. K. K. Link, H. W. 
Wilcox, and A. D. Link (Bot, Gas,, 98 (1931), No. 4. PP. 816-867, figs, 22),—The 
differential behaviors of axes of bean, tomato, and Bryophyllum inoculated with 
P, tumefaciens [=Bactcrium tunicfaciens} appeared to be due to differences 
in growth patterns of the hosts. Much of the overgrowth may result from 
responses to wounds in the Infection process. The bean is highly disposed fol¬ 
lowing wounding to the formation of surface and internal callus and their 
derivatives, and the occurrence of these events at and above the wound indicates 
that growth substances play a role. The disposition of an organ to enact these 
events is conditioned by its hereditary constitution, age, presence or absence of 
other organs, metabolic status, and environal factors. Their enactment is 
influenced by experimentally introduced growth substances, which seem able to 
augment or substitute in part for the native growth hormones. Different con¬ 
centrations and amounts of heteroauxin applied to different organs of bean and 
tomato under different conditions elicited almost the entire gamut of injuries 
and injury reactions known to the phytopathologist, including tumors. P. 
tumefaciens produced /S-indoleacetic acid (heteroauxin) in dextrose-tryptophane 
or dextrose-tryptophane peptone media, and crude ether extracts elicited symp¬ 
toms from bean and tomato similar to those induced by inoculation with P. 
tumefaciens or by treatment with heteroauxin. Differential response by the 
same tissue or cell to different amounts and concentrations of heteroauxin and 
of the crude bacterial extract and different responses of different tissues or cells 
to the same concentration or amount were Indicated, and most of the abnormal 
tissues and cells were pathic in the sense that they had less adaptive capacity 
for unfavorable environal conditions than corresponding normal parts. 

The study, in general, “indicates that biology must use the concept ‘causal 
complex’ in attempting analysis of problems in normal and abnormal, healthy 
and pathic morpho-, organo-, histo-, and cytogenesis. Each constituent of the 
causal complex is a necessary but not a sufladent cause for the event under 
consideration. A tentative nomenclature and classification of growth sub¬ 
stances are proposed. Hypotheses are advanced suggesting partial explana¬ 
tion of legume nodules, insect galls, forms of roots of bog, muck, and mycorhizal 
plants, as well as beneficial effects of humus soils, in terms of auxones. 
Relation of^nfectivity and other expressions of pathogenicity are discussed.” 

Investigations of the market diseases of cantaloups and Honey Dew and 
Honey Ball melons, J. S. Wiant (V, 8. Dept. Agr., Tech. Bui. 573 (1937), pp. 
48, pis. 21, figs. 16 ).—Muskmelons occupy an important position among the 
unloads of fresh fruits and vegetables at New York City. Cantaloups and 
Honey Dew and Honey Ball melons (together with all mixed shipments) in¬ 
clude percent of all the muskmelons received. 
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The most important diseases (1931-35) were found to be Fusarium rot, 
Rhizopus soft rot, Altemaria rot, Cladosporium rot, Phytophthora rot, char¬ 
coal rot (Rhizoctonia hataticola) ^ Diplodia rot, and pink mold rot (Cephalo- 
thecium roseum). The symptoms of these diseases are described and illus¬ 
trated, their history and importance are discussed, and studies of the causal 
organisms are reported. Temperature studies of the growth of the causal 
organisms in culture and the development of decay on melons, or both, are 
discussed, and suggestions are made for the control of these diseases. The 
results are also presented of studies on bacterial soft rot, anthracnose rot, and 
blue mold rot (Penicillium spp.), all of which are less important than the 
group of diseases mentioned above. Brief mention is made of several other 
market diseases of minor importance, observed on the market or reported in 
the literature. 

The studies reported are believed to be sufficiently comprehensive to indicate 
the types of diseases and the nature of losses that may ordinarily be expected 
to occur. A literature list of 57 references is included. 

Sclerotium bataticola Taiibenhaus, a common pathogen of red clover 
roots In Kentucky, L. Henson and W. D. Valleau {Phytopathology, 27 (1937), 
No, 9, pp. 913-918, figs. 2), —A sclerotium-producing fungus, isolated frequently 
from blackened rootlets, taproots, and crowns of red clover by the Kentucky 
Experiment Station, was proved by inoculations to be mildly pathogenic 
and capable of inducing a seedling blight and blackening of red clover roots. 

Cultures from red clover were not observed to produce clamp connections, 
and the type of mycelial branching did not seem to warrant placing the fungus 
under Rhizoctonia, Furthermore, other workers have reported strains that 
produce pycnidia in culture. It is therefore suggested that the sclerotial 
strains of this fungus be referred to as B. hataticola rather than as the more 
commonly accepted R. bataticola. 

Bacterial wilt of corn, F. V. Rand and L. C. Cash (U. S, Dept. Agr., Tech. 
Bui. 362, rev. (1937), pp. 32, pis. 3, figs. 2). —This revision (E. S. R., 69, p. 669) 
includes a summary of subsequent work on bacterial wilt of corn, dealing 
with the overwintering of Aplatwhacter stcivartl i—Phytonwnas stcwartii] in 
adults of Chaetocnema pulicaria; its dissemination by a corn rootworm, larva 
of Diabrotica longicornis; extensions of the host range to teosinte, jobs-tears, 
etc.; the relations of increased incidence and severity and extensions in the 
range of the disease to high winter temperatures; and the development of 
resistant varieties of sweet corn, particularly the Golden Cross Bantam variety. 

Carbon and oxygen requirements of the cotton root-rot organism, Pliy- 
matotrichum oinnivorum, in culture, E. J. Moore {Phytopathology, 27 
{1937), No. 9, pp. 918-930). —The utilization of a wide variety of carbon com¬ 
pounds, as indicated by growth and by acidification of liquid and agar media, 
was determined for P. omnivorum under variable oxygen concentrations. Its 
metabolic activity was closely associated with the oxygon supply to the mycelia. 
On agar substrates normal oxygen concentration proved optimum, and Increased 
oxygen had no effect on agar colonies but increased tlie activity in liquid cul¬ 
tures. Decreased oxygen retarded the activity slightly on agar and markedly 
in liquid media. Floating colonies on liquid media approached in activity those 
produced on an agar surface at a given oxygen concentration. Anaerobic con¬ 
ditions checked the activity but did not kill the fungus. 

Control of mushroom diseases and weed fungi, W. S. Beaoh {Pennsyl¬ 
vania 8ta, Bui. 351 (1937), pp. 32, figs, d).—These studies indicate that mush¬ 
room houses can be made sanitary by fumigation with formaldehyde (3 Ib.^ to 
1,000 cu. ft) or burning flowers of sulfur (2 lb. to 1,000 cu. ft), best results 
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being attained with tight sealing and use of an apparatus to blow the fumet» 
inside near the floor, supplemented by drenching the floors and spraying doorways 
and bottom beds with a fungicide. Fungicidal spraying of all Inside surfaces 
and structures can be substituted for fumigation, and such treatments are also 
suitable for packing sheds. Treatment of adjacent yards, composting ground, 
etc., with CuSOi, mercuric chloride, or carbolic acid solutions is also advocated. 
Deposits of spent compost or waste mushroom fragments should be removed, and 
before refllling is begun all houses that may be infested with diseases or weed 
fungi should be emptied, cleaned, and disinfected. For killing harmful fungi 
in compost, heating to 130®-140® F. (avoiding higher temperatures) is necessary, 
and fans are usually essential to overcome differences between top and bottom 
beds. Other sanitary precautions are necessary to prevent carrying of spores 
to clean beds and are especially important for exclusion of the VerticilUum 
(brown spot) and Mycogone (bubbles) diseases, bacterial blotch, and white 
plaster mold. Soil for casing should be from uncontaminated sources or steri> 
lized. Temperatures of bearing beds should be kept within the optimum for 
mushrooms (55®“58*), particularly since many diseases and weed molds become 
serious at abnormally high temperatures. A desirable humidity is 88-90 percent, 
and efficient ventilation should prevent excessive air or precipitated moisture. 
Surplus moisture in the pinhead and button stages must dry readily if bacterial 
blotch and brown spot are to be checked. All good mushrooms within an initial 
disease area should be picked at once, all diseased ones removed, and the area 
sprayed with bordeaux mixture (1-1-50 or 2-2-50) or treated with copper lime 
dust containing 10-15 percent of monohydrated CuS04. 

Control of readily disseminated weed molds, particularly white plaster mold 
and olive-green mold {Chactomium oUvaceum), depends chiefly on favorable 
composting of the manure. The nearer the pH Is to neutral (pH 7.0) the more 
likely it is that the mushroom spawn will outgrow the molds. Control of heat- 
resistant weed molds, such as truffles, requires thorough disinfection of the com¬ 
posting ground and other contaminated places. Since insects are important 
carriers of fungus spores, their control is also indicated. Filling houses but 
once a year is said to be a distinct advantage because the crop can be grown 
entirely within a cool season when temperature and moisture conditions are 
easily kept at optimum. Many fungi disappear largely by drying during the 
months when the houses are empty, and there is less likelihood that picking will 
continue in infested houses while other houses are being refilled. 

Detailed descriptions are given of the VerticilUum disease and of the mildew 
due to DactyUum sp. 

Cell inclusions in onion-yellow dwarf, F. P. MoWhobter (Phytopathology, 
27 (19S7), No, 10, pp. 1027, 1028, figs, 1), —In this contribution by the Oregon 
Experiment Station, the inclusion bodies are cytologically described and illus¬ 
trated. 

Comparative physiology of Actinomyces in relation to potato scab, M. M. 
Afanasiev (Nebraska 8ta, Res, Bui, 92 (19S7), pp. 6S), —Of the 25 different 
cultures of Actinomyces studied, 13 were from scabby potatoes in the State 
(7 proving parasitic), and the remainder (all saprophytic) were from different 
sources lif the United States and elsewhere. Cultures A-1 and A-12 (from 
Union of South Africa), A, clavifer, A, setonii. A, flavus (subcultures A and B), 
A viridis, A, tricolor, and A, mnthostroma, all reported by others to be parasitic, 
failed to induce scab. The potato scab induced by all 7 parasitic strains was of 
8 types, viz, common, deep, and russet, 2 or 3 of these types often being present 
on single potatoes. The difference in scab exhibited by the different cultures 
was that of degree of pathogenicity only. Larvae of the fickle midge {Bdara 
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inconstcms) were found to make the deep>scab lesions appear larger, but A, 
scabies proved capable of inducing deep-scab pits in the absence of any larval 
forms. One strain caused slight infection on radishes, only a trace on sugar 
beets, and none on sweetpotatoes. The growth and behavior of {parasitic and 
saprophytic Actinomyces strains with different carbon sources were about the 
same, except that the former utilized sucrose and raiflnose while most of the 
latter strains did not. Growth and behavior were also similar with different 
nitrogenous compounds, except that practically all parasitic and some sapro¬ 
phytic strains failed to grow on a medium to which 0.5 percent of urea was 
added. This failure proved to be due to the toxicity of the ammonia produced 
in the urea decomposition. Ammonia arising from various other compounds 
was shown to be strongly toxic to all parasitic and some saprophytic Actinomyces 
strains. Potassium bicarbonate and calcium hydroxide were more inhibitory to 
growth of parasitic than of saprophytic strains, and their direct toxicity inhibited 
the parasitic cultures more than the high degree of alkalinity developed. Urea 
applications to the soil Inhibited scab development in proportion to the amount 
applied, and no scab occurred when urea (5 g to 7 lb. of soil) was used after 
sterilization and just prior to inoculation. Different carbon: nitrogen ratios had 
a pronounced effect on the amount of nutritive and aerial mycelium developed. 
All parasitic and some saprophytic cultures were able to produce melanin 
pigment on a tyrosine medium, but only when in combination with other nitro¬ 
genous comi)ounds. Different carbon compounds in the medium had very little 
influence on the production of this pigment. On media with amino acids other 
than tyrosine, Actinomyces failed to develop pigments comparable to melanin. 

The ability of the parasitic cultures studied to utilize sucrose and raffinose, 
their inhibition by ammonia, etc., and their ability to produce melanin pigment 
in a tyrosine medium are all stated to be of value in differentiating them from 
many saprophytic Actinomyces strains and in contributing to our understanding 
of their physiology and control. 

Relative efficiency of ran do mi zed-block and split-plot designs of experi¬ 
ments concerned with damping-off data for sugar beets, E. L. LeCleso 
{Phytopathology, 27 {J937), No, 9, pp. 942-9^5, fig. 1). —From the results of this 
cooperative study by the IJ. S. D. A. Bureau of Plant Industry and the Minne¬ 
sota Experiment Station, it is deemed “apparent that a split-plat design is more 
efficient than a randomized-block arrangement for damping-off tests in the field 
and the greenhouse. The results also indicate that soil-borne pathogens are not 
uniformly distributed in the field.” 

A plan for the disposal of .sugar beet w'ash water infested with Sclero- 
tium rolfsii, M. R. Habbis {Calif. Dept. Agr. Bui, 26 {1937), No. 2, pp. 163^ 
168, figs. 3). —Wash water from a sugar beet factory was effectively freed of 
the sclerotia (and other debris) by flowing the water with an initial rate of 
800 gal. per minute (in which debris traveled in the pipe a distance of 135 ft. 
per minute) into a roughly diamond-shaped settling pond, where it was diverted 
by V-shaped baffles and the material in it reduced in speed to a rate of 3.2 in. 
per minute. This great reduction in speed caused all the material unable to 
float in still water to settle out. The water then passed under two series of 
bafiles extending 4 in. into the water which acted as barriers to all floating 
matter. Beyond the baffles was a weir 4 in. high placed against the bottom, 
which intercepted material creeping along the bottom. From this point the 
water converged to the opposite end of the pond, where it passed through screens 
which intercepted any further sclerotia passing the other barriers and emerged 
clear and free of sclerotia, thus preventing the dissemination of this fungus, 
so destructive to many plant species. 

42962—38-5 
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The inactivation of the ordinary tobacco-mosaic virus by microorgan¬ 
isms, J. JoHivsoN and I. A. Hogoan (Phytopathology, 27 (19S7), No. 10, pp. lOH-- 
1027, fig. 1 ).—^The Inactivating influence of about 45 known species of bacteria 
and fungi in pure culture on tobacco virus 1 in leaf tissue and in plant extract 
was investigated by the Wisconsin Experiment Station in cooperation with the 
U. S. D. A* Bureau of Plant Industry. The local-lesion method of measuring 
the virus concentration was used. The bacteria used, as a group, were much 
less effective in destroying the virus in leaf tissue than were the fungi, ap¬ 
parently because of their lower cellulose-decomposing power. Some bacteria, 
especially Aerolacter aerogenes, Inactivated the virus rapidly in plant extract, 
whereas others, e. g., Bacillus radiohacter and Phytomonaa tumefaciena, were 
very poor inactivators. The fungi as a group were more uniform in inactivating 
power, although considerable time was required to complete the inactivation. 
Aeration of cultures hastened the process. Aeration of sterile virus extract by 
agitation under aseptic conditions increased rather than decreased the virus 
concentration. A small percentage of attenuation of the virus by micro-organ¬ 
isms was secured. No correlation was found between the efficiency of bacterial 
or fungus species as virus inactivators and their power to liquefy gelatin, but 
it is suggested that modifications in the methods and technic for determining 
the Influence of micro-organisms on viruses may aid in verifying their true 
nature. 

A study of ascorbic acid as an inactivating agent of tobacco mosaic 
vims, M. Lojkin (Contrib. Boyce Thompaon Inat., 8 (1987), No. 6, pp. 445-465, 
figa. 4)- —The results of this study are summarized as follows: 

**Autoxidation of ascorbic acid under the influence of cupric ions is associated 
with a capacity to inactivate highly purified tobacco-mosaic virus in ascorbic 
acid-virus systems. The autoxidation of ascorbic acid which occurs in an 
alkaline medium or in the presence of the catalyst, hexoxidase, is not accom¬ 
panied by the capacity to Inactivate the virus. The inactivation of tobacco- 
mosaic virus in the presence of ascorbic acid undergoing reversible oxidation 
catalyzed by cupric ions is attributable to the formation of a specific inter¬ 
mediate product in the course of the autoxidation of the ascorbic acid. Neither 
ascorbic acid nor dehydroascorbic acid is capable of reacting directly with the 
virus to effect its Inactivation. The inactivation of the virus by autoxidation 
of ascorbic acid in the presence of cupric ions is inhibited by catalase, thus 
indicating that the intermediate product responsible for the inactivation is a 
peroxide.” 

The bibliography contains 43 titles. 

Relation of nutrition of tomato to disposition to infectivity and virulence 
of Fnsarium lycopersici, W. S. Cook (Bot. Oaz., 98 (1987), No. 4 * PP* 647-669, 
flga. 7).—^Varying the nutrition of Bonnie Best (susceptible) and Marglobe 
(resistant) varieties by the application or nonapplication of nitrates under 
otherwise identical conditions, the substrate was Inoculated both previously 
(preinoculation) and subsequently (post-inoculation) to establishment of the 
plants. Recovery of the fungus from the stem base was used as a criterion 
of infectivity and Infection and macroscopically detectable symptoms as a 
criterion o4 virulence and of pathic effects in the host The results of these 
tests ^revealed (1) a high frequency of infection of both resistant and sus¬ 
ceptible tomato plants under minus nitrate nutrition, (2) a low frequency of 
symptoms in plants under minus nitrate nutrition, (3) no wilting in the so-called 
resistant Marglobe under either type of nutrition, (4) seedlings of the resistant 
variety under either plus or minus nitrate culture readily infected and pro- 
duciiig symptoms identical with those of the susceptible variety. 
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*Type of inoculatton and age of the plant are important factors in infec¬ 
tion and symptom production: (1) Prcinoculation of sand led to a higher fre¬ 
quency of infection and symptom production. (2) Post-inoculation of sand 
under minus nitrate culture did not lead to the development of any plant 
symptoms, even in infected plants. (3) Bonnie Best variety under plus nitrate 
nutrition showed a high frequency of infection and of symptom production of 
both the chronic and the acute type, at all seasons of the year, when either 
preinoculation or post-inoculation was used. (4) Preinoculation practically 
halved the incubation period. Browning of vascular bundles of the stem alone 
is an inadequate criterion of infection. Even under minus nitrate nutrition, 
35.4 percent of the infected plants did not manifest brown bundles at the base 
of the stem.*’ 

The development of a new leaf mold resistant tomato variety for green¬ 
house use, L. J. Alexander {yeg. Growers Assoc, Amer, Ann. Rpt., 1386, pp. 
178-182). —Using a leaf mold-immune wild species of tomato (Lycopersioum 
pimpinelUfolium) which readily hybridizes with the domestic tomato, a rather 
extensive breeding program was initiated by the Ohio Experiment Station 
looking toward the development of two new resistant varieties of Globe and 
Marglobe types, respectively. At the time of this report the project appeared 
“to have reached the stage where it will only require another generation or 
two to sort out a true breeding resistant strain free from the hereditary 
break-down and which, in addition to resistance, has high yield and quality.” 
Resistance was shown to be dominant 

Little-leaf or rosette of fruit trees, VI, VII (Amer. 8oc. Hort. 8ci, Proc,, 
SS (1936), pp, 210-212, 216-221, figs. 7).—Studies by the University of Cali¬ 
fornia (E. S. R., 76, p. 496) are continued. 

VI. Ftirther experiments tearing on the cause of the disease, D. R. Hoagland, 
W. H. Chandler, and P. R. Stout.—^This progress report describes recent experi¬ 
ments concerned primarily with effects of soil treatments on corn, in which 
“white bud” occurred and was prevented by zinc sulfate but not by sheep, 
chicken, or cow manure low in zinc. Apricot and corn seedlings grown in 
tanks of little leaf soil between alfalfa plants established about 1 yr. were 
almost free of little leaf and white bud symptoms, whereas without the alfalfa 
they were markedly affected. In further tests, urea appeared in some way to 
alter the soil, removing its power to induce disease. Decomposed tomato 
roots in the soil allowed a second crop of com to develop free from the disease. 
Light and temperature conditions were also found to influence greatly the 
effects on plants, either by the soil or by solutions deficient in zinc. Analyses 
of plants for zinc content (by a new technic described), in general, indicated 
that typically diseased plants are nearly always relatively low in zinc, but it 
is difficult from zinc analyses alone to decide between cause and effect 

Studies of the past 2 yr. are believed consistent with the view that little 
leaf and related diseases have zinc deficiency as the immediate cause, but at 
the same time there is evidence that in some, if not all, cases soil micro¬ 
organisms may Intervene to bring about the zinc deficiency in the plant The 
possibility that direct toxic effects may also be present in the most severe forms 
of the disease is not excluded. 

VII. Soil microflora and little-leaf or rosette disease, P. A. Ark.—^The method 
of N. Cholodny and the dilution technic, used to explore the microfiora of so.ils 
bearing normal v. little leaf plants, appeared to indicate that the organisms 
in affected orchards are predominantly bacterial, while in the healthy orchards 
fungi are much more in evidence. Aqueous extract of a little leaf soil proved 
toxic to detached apple shoots. Alcoholic and ether extracts of this soil in- 
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Jured corn grown In a complete culture solution, and the injury was corrected 
by zinc applied to the solution or plant. Little leaf soils Incubated with 
partial anaerobiosis became very toxic to corn, tomato, cotton, and peach 
plants, while steam sterilization destroyed the toxicity. Steam sterilization 
removed the injurious factor for cotton, tomato, sunflower, and corn in one 
test, and either formalin or ether sterilization corrected the soils in other trials. 
One of the three bacterial species isolated from affected soils, inoculated into 
Delhi soil, induced stunting and chlorosis in corn, which was corrected by in¬ 
creasing the zinc in the culture or by injecting zinc sulfate into the plant stem. 
Preliminary tests with peach seedlings growui in sand culture and walnut in 
Delhi soil inoculated with this organism resulted in symptoms very similar 
to little leaf in the field. These also were prevented by zinc applications. 

Boron treatment for a physiogenic apple disease, A. B. Burrell (Anicr. 
8oc. Jlort. 8ci. Proc., S3 (1936)^ pp. 190-205). —Evidence is i)resented, in this 
contribution from Cornell University, that drouglit spot, cork, rosette, and 
die-back in the Lake Champlain valley are only different symptoms of the same 
disease. Injection of dry crystals of boric acid controlled rosette and incipient 
die-back in young trees. Because they are parts of the same symptom complex, 
it is believed that drought spot and cork as here occurring will respond to boron 
applications, How’cver, it does not necessarily follow that other physiogenic 
diseases (e. g., bitter pit) would similarly respond, since some fruit symptoms 
often regarded as related may in reality be of distinct origin. It appears 
probable that most of the apple rbsette symptoms in the West differ in etiology 
from the rosette here discussed. Boron injury following different methods of 
application is discussed. 

Bitter pit of Gravenstein apiiles.—I, The effect of environmental tem¬ 
perature during the growing period, R. M. Smock (Amcr. 8oc. Hort. 8ci. 
Proc., 33 (1936)j pp. 179-186, fiys. 2). —The influence of environal temperature 
during the growing season on hitter pit development in the Gravenstein variety 
appeared to be no more than a minor or indirect one, and this factor is not 
considered as important as certain metabolic conditions within the tree. 
Growth, maturity, and sugar content of fruits were influenced by temperature 
treatments, but there were no significant differences in the amount of bitter 
pit. 

It should be noted that in this study by the University of California the 
experimental environments included units of a single tree. 

Six years’ records of amount of cork spot fruit on individual d’Anjou 
pear trees, E. L. Ovebiiolser and W. J. Globe (Amcr. 8oc. Hart. 8ci. Proc., 
33 (1936), pp. 192-198). —Continuing these studies by tlie Washington Experi¬ 
ment Station (E. S. II., Off, p. <S20), it is indicated that while there are seasonal 
variations, neverthek'ss certain trees rather imifoi’mly tended annually to 
average relatively low percentages of cork spot, while in others the tendency 
was the reverse. With relatively large yield differences, when the crop of a 
tree was largest the percentage of affected fruit was lower than in the year 
when it was smallest for the same tree, and during the year of highest 
incidence the crop was lighter than during the year of lowest incidence of such 
fruits. Thoi^percentage of cork spot on individual trees tended to be higher in 
the year of greatest trunk circumference increase and largest leaf size as com¬ 
pared with the year of lowest trunk increase and leaf size. In fertilizer tests 
the trees with most vegetative vigor (receiving nitrogen) had the highest 
percentage of cork spot, while those with less vigor (receiving phosphorus 
and potassium) had the lowest percentage. Under irrigation in central Wash- 
IngtOBf the Anjou pear tree tended to make less increase in trunk circumference 
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and smaller leaves during the years with heaviest crops as compared with 
years with lightest crops. These findings, and also correlations of the trouble 
with rootstocks and the possible relation to boron deficiency, are fully discussed. 

Some observations on internal cork disease of apples in Massachusetts, 
J. S. Bailey and W. H. Thies {Amer, Soc. Hort. ScL Proc,, SS {1986) y pp, 
187’-‘191y fiff. 1), —These observations from the Massachusetts Experiment Sta¬ 
tion indicate that the disease is not limited to any one soil type, but that it 
occurs wherever the subsoil is unfavorable to root penetration. It is partially 
prevented by a heavy mulch. Whatever the cause of a shallower root system, 
this condition seems to be a decided handicap to trees in a time of drought, 
and it appears reasonable to assume that a fluctuation in adequate moisture 
supply would prevent a normal development of the fruit. 

Effect of nutritional treatments on internal cork of apples, J. R. Mag- 
NESS, E. S. Degman, L. P. Batjer, and L. O. Heqeimbal {Amer. 8oc. Hort. 8ci. 
Proc.y S3 {1936) f pp. 206-209y figs. 2). —The preliminary results presented appear 
to Indicate that boric acid crystals placed in the trunk, or larger applications 
made in the soil, are benefleial in reducing cork under the Shenandoah Valley 
conditions and support findings reported in New Zealand and British Columbia. 
The possible effects of zinc sulfate and fertilizer treatments are also discussed. 

Apple measles, R. F. Crawford {New Mea^ico 8ta. Bui. 251 {1937)y pp. 15y 
figs. 3). —Apple measles has been known in the Ozarks (Arkansas and Missouri) 
since 1908, and it was discovered in New Mexico during 1918 and reported as 
common and destructive. The disease is most important on the Jonathan vari¬ 
ety. Diseased trees may be dwarfed and the fruit small and inferior in quality, 
and young trees are sometimes killed. 

Fungi isolated from measled tissues are considered to be associated organ¬ 
isms and not the cause of the disease. Inoculation of juices from measled 
into healthy tissue and various types of grafting have failed to show the char¬ 
acteristic behavior of fungi or bacteria. Examination of carefully prepared 
histological preparations stained in various ways failed to reveal the presence 
of any organism. The disease is most Important on soils having a relatively 
high soluble salt content or in neglected orchards. Analyses of soils from 
around measled trees showed a soluble salt content as high as 6,000 p. p. m. 
Measles was induced on Jonathan trees by growing them in soil with a soluble 
salt content of 4,000-6,000 p. p. m. Trees planted in soil containing 1,00(M,000 
parts of NaCl per million developed pronounced measles in one season. Controls 
planted in soil of low soluble salt content remained healthy. Most soils in the 
State are alkaline, a condition which may be an important contributing factor 
in measles development. 

Apple measles is apparently a physiological condition influenced by a high 
soluble salt content of the soil. 

Gummosis and its prevention by pruning and wound treatment, G. H. 
Godfrey and W. H. Frienu {Tex. Farming and Citric.y 13 {1937)y No. lly pp. 7, 
25y figs. 2). —This contribution on citrus gummosis is from the Texas Experi¬ 
ment Station. 

Diseases injurious to nut trees, D. S. Weixjh {North. Nut Growers Assoc. 
Proc.y 27 {1936) y pp. 85-88). —This general account is a contribution from 
Cornell University. 

Foot rot of China-aster, annual stock, and Transvaal daisy caused by 
Phytophthora cryptogea, O. M. Tompkins and C. M. Tucker {Jour. Agr. Res. 
[U. 8.]y 55 {1937)y No. 8, pp. 563-574, figs. //).—This joint contribution by the 
California and Missouri Experiment Stations reports the Phytophthora foot 
rot to be prevalent on the San Francisco peninsula and in other localities. The 
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principal environal factors favoring it are said to be excessive moisture, poor 
soil drainage, and cool weather. Infected plants wilt suddenly, and the roots 
anl lower stem parts of China-aster and annual stock and the roots and crowns 
of Transvdal daisy become soft rotted. Finally, breakage of the stem or crown 
at or near the soil level is followed by lodging and death. Strains of the fungus 
from various hosts are described. Infection in the greenhouse was obtained by 
adding the fungus to the wet, autoclaved soil around potted plants. The aver¬ 
age incubation period for China-aster was 10 days, for annual stock 24 days, 
and for Transvaal daisy 45 days. The China-aster strain proved pathogenic 
to cucumber seedlings, young plants of wallflower, annual stock, Transvaal 
daisy, Michaelmas daisy, and hybrid cineraria, and to unwounded fruits of 
eggplant, ripe tomato, green bell pepper, pumpkin, watermelon, and cucumber. 
The annual stock strain infected China-aster and Transvaal daisy, while the 
Transvaal daisy strain proved pathogenic to annual stock but not to China- 
aster. A strain of P. drechsleri from Transvaal daisy readily Infected that 
host, the symptoms induced being indistinguishable from those due to P. 
cryptogea. No resistance to the disease was noted in any of the commercial 
varieties of China-aster tested, including strains resistant to Fusarium wilt. 

Some fungous diseases of Clarkia elegans, E. A. Lewis {Phytopathology^ 
27 {19S7)t No, 9, pp. 951-95S ),— The following fungi were isolated and success¬ 
fully inoculated : Alternaria tenuiSt Aspergillus niger, Aspergillus sp., A. wentii, 
Botrytis dnereot Citromyces griseus, Oladosporium eleganSt Fusarium sp., 
Helminthosporium sp., Hormodendron cladosporioides, Mucor tenuis^ Mucor, sp., 
Oospora epilohiif Penicillium hrevicaule, Peronospora arthuri, Pleosporo her- 
harum^ Puccinia clarkiae^ Pythium deharyanum^ Synchytrium fulgenSy and 
VerticilUum alhoatrum, 

“The results of this study show that Clarkia elegans seedlings and mature 
plants are very susceptible to fungus infection. While the controlled conditions 
of seedling inoculations were not normal for the plant, the symptoms were con¬ 
sistent with reports of similar forms on other and related host plants.” 

A note on the canker disease of gardenias, D. J. Obee {Kans, Acad, Bel. 
Transit S9 {1936)y pp, 103, lOi), —Stem-cankered gardenias from a Kansas green¬ 
house and the fungus isolated therefrom are compared with somewhat similar 
flndings by Hansen and Scott in California (B. S- 71, p. 213). A study of 
cultures of the two fungi indicated that they may be distinct morphological 
strains if not separate species (neither strain has been specifically named). 
Differences in the varietal susceptibility relations of the two strains are also 
noted. Painting the stems with Semesan gave promise as a control measure. 

A bibliography of the Dutch elm disease, M. C. Goss and C. S. Moses 
(17. 8. Dept Agr,y Bur. Plant Indus., 1937, pp. ).—This bibliography is a 

revised and extended edition of one put out in February 1935, the intention 
having been to include all of the scientific and semiscientific and certain of the 
popular articles on this disease published in Journals in the United States and 
other countries. The 678 items are listed alphabetically by authors. 

Progress in the control of white pine blister rust, S. B. Fbaokeb {Science, 
86 {1937), No. 2229, pp. 266^ 267). —This contribution summarizes the situation 
in the United States through 1936, at which time over 18,()00,(X)0 acres of 
susceptible pine forest had been given initial protection. 

ECONOMIC ZOOLOGY—ENTOMOLOGY 

WlR^e management, W. R. Van Debsal {U. 8. Dept. Agr., 8oil Oonserv., 
S {lOSff, No. S, pp. 73-75, figs. 8). —^This is a practical contribution on soil- 
sav^g plants that provide feed and cover for birds and mammals. 




1988] 


ECONOMIC ZOOLOGY—ENTOMOLOGY 


607 


Report of the Bureau of Game Conservation, J. S. Huntib (Calif, Biate 
Dept, Nat, Resources^ Div, Fish and Game Bien, Rpt, S4 (1985^6), pp, 
flff. 1 ).—Game farms, the quail refuge program, predatory animal control, deer, 
sage hens, and antelope are reported upon. 

Report of the State Game Department, E. L. LeCompte (Md, Conserv, 
Dept, Ann. Rpt., IS (1985), pp. 22-59, figs. 3).-—Work during the fiscal year ended 
September 30, 1935, for wildlife protection and propagation In Maryland is 
reported. 

A preliminary bibliography of West Virginia biology (volume I) (W. Va, 
Univ, Bui., 87. ser., No. 5-11 (1986), pp. 20). —^The zoological literature, arranged 
systematically by orders, which includes Insects, birds, etc. (pp. 9-20), follows 
an alphabetically arranged list of botanical literature relating to West Virginia. 

The university andl conservation of Wisconsin wildlife.—Science inquiry 
publication III, A. Leopold et al. (Wis. Univ. Bui, Gen. Ber., No. 1995 (1937), 
pp. 89, figs. 4). —A report of the committee on wildlife conservation appointed 
by the president of the University of Wisconsin with a view to correlating the 
research programs being conducted through that institution. 

A survey of the resident game and furbearers of Missouri, B. Bennitt 
and W. O. Nagel (Missouri Univ. Studies, 12 (1937), No. 2, pp. [73+815, 
figs. 20). —Following an introduction, a discussion of zoogeographic regions, and 
the important game, fur-bearing, and predatory species in Missouri in part 1 
(pp. 1-26), game birds are dealt with in part 2 (pp. 27-74), game mammals in 
part 3 (pp. 76-99), fur bearers in part 4 (pp. 101-160), predators in part 6 
(pp. 161-188), and administration in part 6 (pp. 189-201). A list of 39 ref¬ 
erences to the literature is included, and additional data are given in several 
appendixes. 

Den hunting as a means of coyote control, S. P. Young and H. W. Dobyns 
(V. 8. Dept. Agr. Leaflet 182 (1937), pp. 8, figs. 2). —An account is given of the 
habits of coyotes as relates to their control through destruction of the newly 
born whelps before they abandon the dens to shift for themselves. The coyotes 
are particularly destructive during the denning season because of the need of 
extra food both for themselves and their young, and a little time spent in locat¬ 
ing dens in April, May, and June and the destruction of the whelps may save 
months of strenuous effort in trying to rid the range of the predators after 
they have reached maturity. The proper time for hunting coyote dens is 
from April 6 to June 15. 

Recent developments In rat control in Hawaii, C. E. Pemberton (Assoc. 
Hawaii. Sugar Technol. Rpts., 15 (1933), pp. 119-122). —It is pointed out that a 
greatly revived interest in the work developed during the year, resulting in 
some definite advances in methods of study and attack and in the materials 
used in the preparation of poison baits. 

Red squirrels attack Japanese larch, W. F. McCulloch (Jour, Forestry, 
85 (1937), No. 7, pp. 692, 698). —The stunting of larch, particularly Japanese 
larch, at the Dunbar Forest Experiment Station, Mich., caused by the cutting 
of branches during the winter by red squirrels, is recorded. 

Distribution of the breeding birds of Ohio, L. E. Hicks (Ohio Biol. Survey 
But. 82 (1935), pp. 185-199, pi 1, fig. 1). —^This contribution is based upon field 
work during the breeding season since 1918 in each of the 88 counties of 
Ohio, in the course of which every township was visited. The approxipiate 
number of species definitely known to breed in the region is as follows: Ohio 
181, Indiana 169, Michigan 183, western Pennsylvania 173, West Virginia 149, 
Kentucky 188, southern Ontario 173, and western New York 161. About 98 
species are so widely distributed that they are known to breed In each one 
of these States. 
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A list of 64 references to the literature is included. 

Structural moddflcations in the Hawaiian goose (Nesochen sandTlcen- 
sis) : A study in adaptive evolution, A. H. Miller {Calif. XJniv. Pubs. Zool., 
(1937), No. i, pp. [5]+79, pis. 6^. figs, f^).—This contribution is accompanied 
by a list of 33 references to the literature cited. 

[Reports of quail studies], H. L. Stoddard {Coop. Quail Study Assoc. Ann. 
Rpts., 4 {1935), pp. 20; 5 {1936), pp. 23). —Progress during the years ended May 
1, 1935 and 1036, respectively (E. S. It., 73, p. 338), Is reported upon, with 
particular attention to the control of fire, cover work, experimental and prac¬ 
tical work with game food plants, fire ant work, disease studies, mammal 
studies in relation to game and wildlife, turkey studies, and red quail experi¬ 
ments. 

The frogs and toads of eastern North Carolina, B. B. Brandt {Copeia, 
No. 4 {1936), pp. 215-223 ).—Notes are presented on 23 species of frogs and 
toads found to occur in eastern North Carolina. 

Snakes and their ways, C. II. Curran and C. Kauffeij) {Note York and Lon¬ 
don: Harper A Bros., 1937, pp. XVII+285, [pis. 32, figs. 6]; rev, in Copeia, No. 
1 (1957), pp. 76, 77). —A nontechnical account of snakes and their habits, pre¬ 
sented in 16 chapters and illustrated by photographic reproductions of some 
60 forms. An annotated check list of 103 forms occurring in the United States 
and Canada, based upon the work of Stejneger and Barbour (E. S. R., 70, p. 
647) and of Blanchard (E. S. R., 56, p. 56), with additional information on 
their ranges, is included. The review is by L. C. Stuart 

Notes on the habits of the crayfish (Cambarus rusticus Girard) in fish 
ponds in Ohio, T. H. Langlois {Ohio Dept. Agr., Div. Conserv. Bui. 135 {1936). 
pp. 6 ).—A brief account is given of the habits of the crawfish {C. rusticus). 
the burrowing habits of which cause no injury in Ohio, while certain other 
habits are beneficial. In addition to its value in fishponds, this crawfish 
thrives in lakes and streams, thus serving an important function as food for 
bass. 

Studies on the lymnaeid snail Fossaria parva (Lea).—T, Winter habits, 
C. C. Hoff {III. State Acad. Sci. Trans.^ 29 {1936), No. 2, pp. 259-262 ).— A 
report of the winter habits of this snail in Illinois. 

Notes on Stephanoprora polycestus (Dietz) from the American crow, 
P. Beaver {III. State Acad. Sci. Trans., 29 {1936), No. 2, pp. 247-250, figs. 4 )^— 
Notes are given on S. polycestus, a nematode parasite of fish, in crows in Illinois. 

The life cycle of Moniezia expansa, H. W. Stuxkard {Science, 86 {1937), 
No. 2231, p. 312 ).—It was discovered in the spring of 1930 that free-living mites 
would eat the eggs of anoplocephaline cestodes, and that the onchospheres would 
hatch in the intestine and migrate to the body cavity of the mite. Since that 
time various tyroglyphid and oribatid mites have been exposed to infection. The 
eggs of M. expansa, one of the most common of these cestode parasites of her¬ 
bivorous animals and Infrequently of man, were fed to mites {Galumna sp.), the 
onchospheres being recovered in large numbers from their bodies. It is pointed 
out that this discovery solves the problem of the life cycle among anoplocephaline 
cestodes. 

Directions for collecting and preserving insects, J. H. McDunnough 
{Canada Dept. Agr. Pub. 520 {1936), pp. 14, figs. 6).—A practical account. 

The physiology of insect senses, C. E. Abbott {Ent. Amer., n. ser., 16 
{1936), No. 4t PP- 225-280). —This contribution is presented with a list of 187 
references. 

The effect of winter temperatures of 1935-1036 on some of the com¬ 
mon Illinois insects, W. P. Flint {III. State Acad. Sci. Trans., 29 (1936), 
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No. pp, 256-258), —Summarizing the results of examinations, the abnormally 
cold weather is said to have greatly reduced the San Jose scale and brought about 
a considerable reduction of the codling moth and a marked reduction of the 
oriental fruit moth. It had little or no effect in reducing the numbers of any 
of the other injurious insects on which it was found possible to make any definite 
check. 

The application of sprays to expanding plant surfaces, D. E. H. Fbeab 
and H. N. Wobthley (S^ciencej 85 (1937), No, 2217^ p, 610; aOs. in Pennsylvania 
Sta, Bui. 352 {1937), p, 56), —It is concluded from measurements of the areas of 
apple fruits that spray applications should be made at frequent intervals during 
the early stages of growth if a maximum deposit of residue is desired for insect 
control. Later applications of spray may be made at increasingly longer inter¬ 
vals, due to the less rapid expansion of the fruit surface. 

Effect of applying acid lead arsenate for control of Japanese beetle 
larvae on the germination and development of evergreen seedlings, W. E. 
Fleming, F. E. Bakeb, and L. Koblitsky {Jour. Forestry, 35 {1937), No, 7, pp. 
679-688, figs, 2). —A report is made of an investigation conducted during the 
years 1684 and 1935 with a view to determining the effect on different evergreens 
of the application of acid lead arsenate to the seedbeds to protect germinating 
seeds and young seedlings from attacks by the larvae of the Japanese beetle 
and the closely related native white grubs. The varieties studied included 
Douglas fir, white spruce, Engelmann spruce, blue spruce, red spruce, jack pine, 
slash pine, shortleaf pine, Jeffrey pine, western white pine; longleaf pine, 
ponderosa pine, Norway pine, northern white pine, loblolly pine, western larch, 
and western red cedar. 

“Germination of the seeds was not significantly modified by the application of 
acid lead arsenate to the soil up to 1,500 lb. per acre. The application of acid 
lead arsenate significantly retarded the growth of most of the seedlings. With 
Jeffrey pine, ponderosa pine, and slash pine, 500 lb. of acid lead arsenate reduced 
the growth 38.7 iiercent, 1,000 lb. 47.3 iiercent, and 1,500 lb. 50.9 percent. Most 
of the seedlings were not only retarded in growth but showed browning of the 
foliage, which varied from a browning of the tips of the needles to complete 
discoloration. 

“In pines, the amount of arsenic trioxide absorbed from the soil varied from 
90 p. p. m. in the 500-lb. treatment to 144 p. p. m. in the 1,500-lb. treatment. 
An average of 78 percent was found in the roots and 22 percent in the tops. 

“It is concluded that the application of acid lead arsenate to beds of seedling 
evergreens to control larvae of the Japanese beetle or the closely related native 
white grubs is undesirable until further investigational work has develoi)ed a 
method of using the material without danger to the plants.’* 

Observations on citrus tree reaction to oil sprays, W. Ebeung {Citrus 
Leaves, 17 {1936), No. 8, pp, 1, 2, 32, figs. 4).—A brief discussion contributed 
from the California Citrus Exi)€rlment Station. 

Cattle spray tests, A. E. Doty {Soap, 12 {1936), No, 4, pp. 97, 99, 101, 103, 
figs. 10), —discussion of stock spray testing methods for kill and repellency 
with pyrethrum and thiocyanate sprays. 

Insect pests of cover crops, J. R. Watson {Citrus Indus., 17 {1936), No, 10, 
pp. 20, 21).—A practical contribution from the Florida Experiment Station. 

Relation of cover crops to citrus Insects, J. R. Watson {Citrus Indus,, 
18 {1937), No. 8, pp. 8, 9). —^A practical contribution from the Florida Experi¬ 
ment Station. 

[Contributions on orchard insects] {Penn, State Hort, Assoc, Proc., 78 
{1937), pp, iO-U, 57-62, 64--72, fig. I).—These contributions presented atr the 
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1067 meeting of the State Horticultural Association of Pennsylvania are 
Orchard Beekeeping, by G. H. Rea (pp. 40-44); Some Important Fruit Insects 
of 1936, by H. B. Hodgkiss (pp. 57-62, 64); and Research Work With Apple 
Insects in 1936, by H. N. Worthley (pp. 64-72) (Pa. Experiment Station). 

[Work on cranberry insects in New Jersey], C. S. Beckwith (Amer. Cranr 
terry Orotoers* Assoc,, Proo,, Ann, Mtg,, 67 (1987), pp, 4* 7, 8, 9, fig, 1), —In 
referring to work at the Cranberry Substation of the New Jersey Elxperiment 
Stations, mention is made of an increase in the occurrence of the blossom 
worm and of the occurrence of the falde yellow-headed fireworm Sparganoihis 
sulfureana (Clem.) and the need for a study of this pest 

Insects attacking thb timber of English oak, R. 0. Fishes (Forestry, 
10 (1936), No, 1, pp, pis, 8), —Insects attacking green timber and seasoned 

limber, respectively, of species of Quercus in England are considered. 

The more important insect enemies of books and a bibliography of the 
literature, H. B. Weiss and R. H. Cabbuthebs (N, Y, Put, Litr, Bui,, 40 
(1986), Nos, 9, pp, 789-'752, pis, 2; 10, pp, 827-84U pl- 1; lU PP- 985-995; 12, 
pp, 1049-1063), —^A practical account is given of the more important insect 
enemies of the library. Including the booklouse, silverfish, cockroach, drug store 
weevil, white marked spider beetle, larder beetle, Mexican book beetle Catorama 
mexicana Cher., other beetles, the brown house moth Borkhausenia pseudo- 
spretella Stain., termites or white ants (Beticulitennes flavipes Kol. et al.), and 
other miscellaneous species. The control of book insects in the Tropics is dis¬ 
cussed (pp. 827, 828). An annotated bibliography to 1935 of the insect pests 
of books, compiled by R. H. Carruthers and H. B. Weiss, is included (pp. 
829-841, 985-995, 1049-1063). 

Insect pest situation (U, S, Dept, Agr,, Sec, Agr, Rpt,, 1937, pp, 85-88 ),— 
The occurrence of insect pests of the year as influenced by the weather, the 
progress of control work in grasshopper. Mormon cricket, stablefly, and screw- 
worm outbreaks and with the pink boliworm, and the appearance of a new 
weevil x)est from South America in many fields in two counties in Florida and 
two adjacent counties in Alabama (an area some 35 miles long and 7 miles 
wide), and a small infestation in the southern part of Mississippi, are described. 

[Work in entomology by the Delaware Station] (Delaware Sta, Bui, 207 
(1987), pp, 27-38), —The work of the year reported (E. S. R., 77, p. 215) relates 
to the occurrence of several important insects and the black widow spider and 
(he factors responsible for the development of one and two annual broods of the 
plum curculio (B. S. R., 73, p. 362), both by L. A. Stearns; biology and control 
of the Tabanidae of Delaware and the repellency of fly sprays, by D. MacCreary; 
bionomics and control of the codling moth, by Stearns, H. G, Guy, J. B. Schmitt, 
and P. L. Bice, and of the oriental fruit moth, by Rice and Steams; and mosquito 
investigations, by MacCreary, Stearns, and F. C. Daigh. 

Current work of the entomology department of the State experiment 
station,^ !. B. Watson (Citrus Indus,, 18 (1987), No, 7, pp, 8, 18, 19), —^A brief 
practical summary of work in entomology under way at the Florida Experiment 
Station. 

Report of the State entomologist, C. J. Drake (Iowa Yeartook Agr,, 
86 (1985), pp,tf8S-98, figs, 8), —Following an account of the occurrence of grass¬ 
hoppers and other important insects of the year, Observations on Screwworm 
[Oochliomyia americana] Outbreaks and Myiasis in Iowa (pp. 91-98), are re¬ 
ported upon by F. Andre and Drake. Very little is definitely known about 0. 
americana infestation in Iowa prior to 1934, when it became a serious pest, as 
report^ by Knipling and Tate (B. S. R., 73, p. 358). In 1935 infestations were’ 
found In 33 counties. Observations of its life cycle in a rabbit are reported. 
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Fifteenth biennial report of the Kansas Entomological Commission for 
the years 1085-1986 (Kans, Ent, Comn, Bien, Rpt, 15 (19S5-S6), pp. «-<).— 
This report for the years 1935-36 (E. S. R., 73, p. 71) includes an account of 
orchard survey and control work in the northern half of Kansas by R. G. Yapp 
(pp, 4-7) and In the southern half of Kansas by B. Liston (pp. 9-18), an account 
of the results of apiary inspection being presented in tables. Lists of certified 
nurseries in 1936-37 in the northern half of the State by G. A. Dean and in the 
southern half of the State by H. B. Hungerford are included. 

[Contributions on economic insects] {N, Y. Btate Eort, 8oc. Proc,, 82 
(1937), pp. 8-13,18-28, 48-53, 19^-205).—(Contributions from the New York State 
Experiment Station presented at the meeting held at Rochester and Kingston, 
N. Y., in January 1937 (E. S. R., 75, p. 808) Include the following: Insect Prob¬ 
lems in 1936, by C. R. Crosby (pp. 8-13), and New and Old Insecticides for the 
Control of Aphids and Scale Insects, by F. Z. Hartzell (pp. 18-27), A New 
Method of Peach Borer Control, by D. M. Daniel (pp. 48-52), and Controlling 
Insects in Eastern New York Orchards, by P. J. Chapman (pp. 196-264). 

[Work in economic zoology and entomology by the Pennsylvania Sta¬ 
tion] (Pennsylvania Sta. Bui. 352 (1937), pp. 20, 53-56). —The work of the year 
reported upon (E. S. R., 77, p. 66) relates to spray residue on fruit, by D. B. H. 
Frear and H. N. Worthley; control of the codling moth, by Worthley, J. B. 
Nicholas, and Frear; the greenhouse symphylid, tomato pinworm, and control 
of mushroom Insects, all by C. A. Thomas; insect life of trout streams, by G. 
Trembly and D. C. Sprague; Insect fish food of a heavily polluted Potter County 
stream, by Trembly and M. A. Farrell; and apple insects of 1936, by Worthley 
(see p. 610). 

[Contributions from the Utah Station on entomology] (Utah Acad. 8ci., 
Arts, and Letters, Proc., 13 (1935-36), pp. 219-294, figs. 7). —^The following are 
contributed (B. S. R., 76, p. 214) from the Utah Experiment Station: Contribu¬ 
tion to a Symposium on the Biology of Utah: Principal Insect Pests of Cereals, 
Forage, and Orchard Fruits in Utah, by C. J. Sorenson (pp. 219-223); Type of 
Injury Caused by Infgus Bugs [L. hesperus Knight and L. elisus Van D.] to 
Maturing Peach Fruits—^Preliminary Studies, by C. J. Sorenson and F. H. Gun¬ 
nell (pp. 225-227) ; Preliminary Studies of Acrostemum hilaris (Say) in Utah 
Orchards, by C. J. Sorenson and E. W. Anthon (pp. 229-232); Grasshopper Survey 
in Utah, 1935, by C, J. Sorenson and G. F. Knowlton (pp. 233-236); Some Utah 
Flesh Flies (pp. 237-239), Utah Tachinidae—Notes (pp. 241-244), Pipunculidae 
(pp. 245-247), and The Insect Fauna of Utah—From the Standpoint of an 
Economic Entomologist (pp. 249-262), all by G. F. Knowlton; Rose Insects, by 
G. F. Knowlton and C. F. Smith (pp. 263-267); Some Intermountain Leafhop- 
pers, by G. F. Knowlton and W. M. Allen (pp. 269-276); Notes on Wood-Boring 
Insects, by G. F. Knowlton and T, O. Thatcher (pp. 277-281); Mosquito Studies, 
by G. F. Knowlton and J. A. Rowe (pp. 283-287); Strawberry Insects, by G. F. 
Knowlton and C. F. Smith (pp. 289-292) ; and Three Hemipterous Predators 
lOrius tristicolor B. White, Anthocoris melanocerus Reut., and Deraeocoris 
hpevis Uhler] of the Potato Psyllld [Paratrioza cockerelli (Sulc.)], by G. F. 
Knowlton and M. Allen (pp. 293, 2M). 

Insect immigrants in Washington, ft. L. Webster and L. G. Smith (North- 
west 8ci., 11 (1937), No. 1, pp. 19-21 ).—^A brief discussion of the more imj^rtaht 
exotic insect enemies that now occur in Washington State. 

[Work in entomology by the Puerto Rico Station] (Puerto Rico 8ta. Rpt 
1936, pp. 30-39, 4^, 4^, 4S-47, 72~7^).—The work of the year referred to indudeb 
the powder-post beetle Dinoderus minutus F., which causes damage to wcSbd of 
the common bamboo (Bamhusa vulgaris) used for furniture, and methods for 
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reducing its damage; the bean leafhopper Empoasca fahalis DeL., a limiting 
factor in dry bean production; the importance of bean pod borers (Maruca 
testulalis Geyer, the Caribbean pod borer, and the lima bean pod borer) in dry 
bean production; serious injury to dry beans by the lesser cornstalk borer; the 
onion thrips as a factor in onion production and means for its control; work 
with insecticidal plants and insecticides; the determination of rotenone in eight 
species; and attack of Derria by the larvae of Lamproftema indicata and 
Proteides pedro and of Tephrosia by Brachyacma palpigera and the lima bean 
pod borer. 

The Entomological Branch, J. G. Gardiner {Canada Min. Agr. Rpt., 1935- 
S6, pp. 68-84 ).—This is the annual report of the work of the year with economic 
insects and their control (B. S. II., 75, p. 374). 

Sixty-sixth annual report of the Entomological Society of Ontario, 1935 
(Ent. Soc. Ontario, Ann. Rpt., 66 (1935), pp. 102, figs. 24). —^The contributions 
in this report (B. S. R., 74, p. 813) include the following: Preliminary Notes 
on the White Pine Weevil Situation in the Petawawa Forest Reserve, Ontario, 
by B. B. Watson (pp. 7, 8) ; The Function of Wood-Boring Insects in the De¬ 
velopment of the Forest, by M. B. Dunn (pp. 8-11) ; Population Study of Jps 
perturhatua Eichh., by A. R. Gobeil (pp. 11-14) ; Notable Changes in the Oriental 
Fruit Moth Parasite [Macroccntrus aneylirorus Roh. and Olypta rufiscutellaria 
Cress.] Situation, by W. E. Van Steenburgh (pp. 15, 16) ; Two Parasites [Ana- 
grua armatua var, nigriventria Gir. and Aphelopua near microleucua Perk.] of 
the White Apple Leafhopper {Typhlovyha pomaria McA.), by T. Armstrong 
(pp. 16-31) ; Shipping of Potato Beetle Parasites and Predators to France, 
With Notes on the Species Involved, by L. J. Briand (pp. 31-34) ; Mealy Bug 
[Phenacoccua accna Sig.] Control in Nova Scotia, by N. A. Patterson (pp. 34- 
86) ; The Insect Fauna of the Raspberry Plantations of the Province of Quebec, 
by J. I. Beaulne (pp. 36, 37) ; The European Corn Borer in Ontario in 1935, 
by L. Caesar (pp. 38, 39) ; An Interesting June Beetle Habitat in Ontario, by 
H. F. Hudson and A, A. Wood (pp. 39-42) ; White Grub Surveys in Ontario 
During 1935, by G. H. Hammond (pp. 42-45) ; Observations Concerning thf3 
White Grubs in Quebec in 1935, by G. Gauthier (pp. 45-48) ; The Present Status 
of the Alfalfa Snout Beetle Braciiyrhinua Hgustici L. in Now York State, by 
C. E. Palm (pp. 48-54) ; Notes on a New or Hitherto Unrecorded Pest of Sweet 
Clover in Ontario [Sitona sp.], by L. Caesar (pp. 54-56) ; The Bronze Cutworm 
{Eephelodea emmcdonia Cram.) in the Maritime Provinces, by R. P. Gorham 
(pp. 56-58) ; The Grasshopper Campaign in Manitoba in 1935, by A. V. Mitch- 
ener (pp. 58-60) ; A Note on Grasshopper Outbreaks in the Counties of Renfrew 
and Hastings, Ontario, in 1935, by H. A. Gilbert (pp. 60-62) ; Effects of Some 
Ecological Factors on the Pea Aphis, by P. Lagloire (pp. 62, 63); Notes on 
Insects Found Infesting Packing Materials Entering the Port of Montreal, by 
H. A. U. Monro (pp. 63-66) ; Further Notes Regarding Honey Bees and Pollina¬ 
tion, by C. B. Gooderham (pp. 66-68) ; The Walnut Husk Fly RhagoleUa auavia 
Loew in Ontario, by G. M. Stirrett (p. 69); Insect Collections From Niagara’s Col¬ 
ored Searchlights, by R. W. Sheppard (pp. 69-75) ; A Note on the Bat Bedbug 
Cimex piloaellua Harr. (p. 75) and A Note Filing System for Entomological 
Field Laboratgries (pp. 76-80), both by G. M. Stirrett; and A Summary of 
Insect Conditions in Canada in 1935, by C. R. Twinn (pp. 80-95). 

The Sminthuridae of southern California, O. H. Edingeb, Jb. {Jour. Ent. 
and Zool, 29 {1937), No. 1, pn. 1-17, figa. 35 ).—Ten species of the family Smin¬ 
thuridae, the members of which feed upon decaying vegetable matter and fungi, 
have been found to occur in southern California. Eight belong to the genus 
Sminthurus and two to the genus Papiriua. S. quadripunctatua is described as 
new. 
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Contributions to the biology and taxonomy of Kalotermes (Paraneo- 
termes) simplicicornis Banks (Isoptera), S. F. Light {Calif. Vniv, Pubs. 
Ent.y 6 {19S7)y No. 16. pp. [5]423-463. figs. 8). —This is a report of a study 
made of the desert damp*wood termite K. aimplicicomiis. presented with a list 
of 18 references to the literature. 

The effects of exposure to low temperature on the developmental time 
of embryos of the grasshopper Melanoplus differentialis (Orthoptera), 

H. C. Bubdick {Physiol. Zool.. 10 {1937). No. 2. pp. 156-170. figs. 6). —The eggs 
of the differential grasshopper were found to show piarked variations in dura¬ 
tion of diapause when kept at 28® C. ‘'These variations are not random. 
Their nature suggests that tliey are determined by some as yet unknown 
environmental or physiological factors acting before the eggs are laid. Eggs 
exposed to 15® immediately after laying will develop to a stage just before 
blastokinesis, but have never been observed to go beyond this. The responses 
shown by these eggs after exposures to low temperatures fall into three cate¬ 
gories: (1) The eggs hatch before controls, (2) the eggs hatch at the same 
time as controls, and (3) the eggs hatch after controls. The response obtained 
depends upon four factors. These arc (t) potential diapause of the eggs, (2) 
amount of incubation when subjected to low temperature, (3) low temperature 
to which they are exposed, and (4) the duration of the exposure to low 
temperature. 

“Similarities between the results obtained in the present investigation and 
those oblained by Townsend [E. S. R., 5J>, p. 157] with codling moth larvae 
after exposure to low temperature are pointed out.” 

A list is given of 23 references to the literature cited. 

Locust borer and drought, F. C. Craighead {Jour. Forestry, 35 {1937). 
No. 8. pp. 792. 793). —Observations indicate that lack of moisture may be one 
of the most important factors predispo.sing the locust to locust borer injury. 

How to control grasshoppers in Oklahoma, F. A. Fenton {Oklahoma 8ta. 
Bui. 233 {1937). pp. 12. figs. 6). —A practical account is given of protective and 
control measures for grasshoppers in Oklahoma. An account of the species of 
particular Importance in that State has been noted (E. S. R., 78, p. 306). 

The gladiolus tlirips situation in western Washington during 1935, 
R. Latta {West. Wash. Hort. Assoc. Proc.. 26 {1935). pp. 8. 9). —The gladiolus 
thrips, first found in Washington State in the fall of 1033 in three plantings 
in the Puget Sound area, is said to have become widespread through the State 
the following year. ^lention is made of several cases where fields of gladiolus 
were heavily infested by the summer migration in August, the later varieties 
being a total loss. 

The present status of the Douglas fir woolly aphis Adelges cooleyi Gil¬ 
lette in Britain, A. E. Cameron {Foi’estry. 10 {1936). No. 2, pp. 133-142. pis. 2. 
figs. 2). —Observations of A. cooleyi. galls of which were first found in Great 
Britain on the primary host, Sitka spruce, in 1935, are reported. It is con¬ 
sidered probable that they had become established 3 or 4 yr. before. 

The production of intermediate-winged aphids, with special reference 
to the problem of embryonic determination, A. F. Stiuld {Biol. Bui.. 72 
{1937). No. 3. pp. 259-286. figs. 2). —Extensive experiments, in which the environ¬ 
mental agents known or believed to modify the aphid cycle were combined in a 
variety of ways and studies carried out over a period of years, are reported. 
The experiments described, in which two independent strains of the potato 
aphid were employed, involved a total of 530,133 aphids, of which 9,152 were 
intermediate winged. 

Pea aphis control, H. Glasgow {Canning Trade. 59 {1937). No. 38. p. 16)* — 
A practical contribution from the New York State Experiment Station. 
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Atlas of the scale insects of North America, G. F. Febbis (Stanford Uni- 
verity, Calif.: Stanford Univ. Press; London: Owford Univ. Press, fSFT, [ser. f], 
pp. 8+[n^], [pis. 10-}]).—This work, described by the author as essentially a 
collection of plates of illustrations with textual material reduced to the barest 
minimum sufficient for necessary explanation, is intended primarily as a means 
for the identification of species. Following a general introduction, the first 
series, here presented, takes up 34 genera of the subfamily Diaspidinae, of 
which 7 are newly erected, and 101 species, of which 10 are described as new. 
Only species definitely established within the boundaries of North America, the 
adjacent islands, and the Greater Antilles are considered, no species being in¬ 
cluded merely on the basis of quarantine records. The account of each species 
includes its synonyms, hosts and distribution, habit, recognition characters, and 
notes. 

Morphological differences distinguishing California red scale, yellow 
scale, and related species (Homoptera—Diaspididae), H. L. McKenzie 
(Calif. Univ. Pubs. Ent., 6 (19311), No. 13, pp. 323-335, pi. 1, figs. i ).—In the 
present study conducted by the California Citrus Experiment Station, it was 
found that the California red scale and the yellow scale Aonidiella citrina 
(Ooq.) may be separated on the bases of morphological characters as represented 
in the pygidium. “These characters consist of sclerotized structures A and B 
on the ventral part of the pygidium and the fourth lobelike process laterad of the 
last three plates on the pygidial fringe. A. tarns Leon. Is the species found on 
Podocarpus spp. in Asia and on Taxus baccata in Italy. A. orientalis (Newst.) 
is apparently a very common species throughout Asia. A. comperei on citrus 
in Bombay, India, is described as a new species. Parasite emergence holes, as 
well as an occasional parasite itself, are to be seen in what appears to be tjrpical 
red scale (A. aurantii (Mask.)) from China, India, and Africa.” 

Gustation and olfaction in lepidopterons larvae, V. G. Dethieb (Biol. Bui., 
72 (1937), No. 1, pp. 7-2S, figs. 4). —The author presents data on the gustatory 
thresholds for sucrose, dextrose, and hydrochloric acid and on the olfactory 
threshold for ethyl alcohol; locates and describes the sense organs involved; 
and shows wliat part these two senses play in the selection of food plants. Gypsy 
moth caterpillars were used as suitable test subjects for the determination of 
the taste threshold of various substances. 

Developments in the spray program for codling moth control, W. S. 
Hough (Va. State. Hort. Soc. Rpt., 41 (1996), pp. 240-243; also in Mountaineer 
Grower, 8 (1937), No. 83, pp. 9-11). —This practical contribution from the Vir¬ 
ginia Experiment Station, presented to the Virginia and West Virginia horti¬ 
cultural societies in December 1936 and February 1937, respectively, reports 
progress made in the spray program for codling moth control, including infor¬ 
mation obtained in the use of certain insecticides. It is pointed out that spray¬ 
ing is only one of the avenues of approach in better control of this pest. 

The spring emergence of the codling moth, G. A. Biebebdoef (Okla. Acad. 
Soi. Proo. [Okla. Univ.], 16 (1936), pp. 33-35). —A report of observations of 
the earliest spring emergence of the adult codling moth made at Stillwater 
since 1924. The details of the daily emergence in 1935 are given in tabular 
form. 

The codling moth problem in Maryland, C. Graham (Md. Fruit Chrower, 
6 (1936), No. 11, pp. 1, 2). —^A brief discussion of the codling moth situation in 
Maryland at the close of 1936 as related to its occurrence in 1937. 

The genotypes of the North American Hadeninae (Lepidoptera, Noctul- 
dae), H. M. Tnsrz (Jour. N. Y. Ent. Soc., 46 (1937), Nos. 1, pp. 61-107; 2, pp. 
211 - 249 , figs. 276; abs. in Pennsylvcmia Sta, Bui. 352 (1937), p. 56).—In this 



laas] 


ECONOMIC ZOOLOGY—ENTOMOLOGY 


515 


contribution the genotypes of some 70 genera of the noctuid subfamily Hade- 
ninae are discussed and figured, with special emphasis on their structure rather 
than their coloration and marking. 

Annual report of the Essex County Mosquito Extermination Commis¬ 
sion, NoTember Ist, 1935, to October 31st, 1036 (Essew Co. [N. J.] Jfo«- 
quito Eatermin. Comn. Rpt., 1986, pp. 17, pla. 2, figs. 2). —^The annual report of 
the extermination work of the year, night collections of adult mosquitoes and 
special collection of mosquitoes being given in table form. 

How to control the walnut husk fly in 1037: Promising program pro¬ 
vided, A. M. Boyce {Diamond Walnut News, 19 {1987), No. PP- S, 9 ).— 
practical contribution on the control program for the walnut husk fly in 
1937 from the California Citrus Experiment Station. The infestations of this 
pest in 1036 were the most severe of any season during its history in California, 
and very large populations of the flies were expected in 1937. 

New muscoid flies (Diptera) in the United States National Museum, 
D. G. Hall {U. 8. Natl. Mus. Proc., 84 {1987), No. 3011, pp. 201-216, figs. 8).— 
Among the 10 species here described as new are Hylemya abdena, of which the 
carnation serves as a host plant at Portland, Oreg.; ZeniUia {Sisyropa) nox, a 
parasite of the larch sawfly in Hokkaido, Japan; Myocera tabanivora, a parasite 
of a tabanid larva from Ramsey Co., Minn.; and Phaonia pudoa, a parasite of 
the mountain pine beetle at Coeur d’Alene, Idaho. 

Notes on hippoboscid flies, C. M. Hebman {Bird-Banding, 8 {1987), No. 4f 
pp. 161-166). —This contribution consists mainly of a list of the hosts which 
have been found infested by hippoboscid flies at the Austin Ornithological Re¬ 
search Station on Cape Cod, Mass. Notes on their relative abundance on dif¬ 
ferent species of birds and the role they may play in the spread of parasites 
among the avifauna are included. 

The Japanese beetle, R. W. Letby {N. C. Dept. Agr. Bui., 1936, Sept., pp. 10, 
figs. 8). —^A practical account of the life history and habits of the Japanese 
beetle, first found in North Carolina in 1932 when beetles were captured in traps 
placed in Durham, Raleigh, and Winston-Salem. In 1933 a total of 31 beetles 
were trapped in 15 cities and towns. No trapping was carried on in 1934, but in 
1935 219 beetles were trapped in 16 cities and towns of the State, and during 
June and July 1936 145 in 15 cities and towns. 

The effect of different relative humidities on survival and metamorpho¬ 
sis of the Japanese beetle (Popillia japonica Newman), D. Ludwig and 
H. M. Landsman {Physiol. Zool, 10 {1987), No. 2, pp. 171-179, figs. 4).—The 
loss in weight and water of third instar larvae, prepupae, and pupae of the 
Japanese beetle was found to be inversely proportional to the relative humidity 
of the environment. *'The time of survival of third instar larvae is greater at 
higher humidities. In the case of prepupae and pupae many individuals meta¬ 
morphosed at the higher humidities, and therefore the time of survival (which 
includes the duration of the prepupal or pupal stages in the metamorphosing 
individuals) is reduced. Loss in weight is due to water loss; hence, thm:e Is 
no conservation of metabolic water in the three stages studied. Death occurred 
at approximately the same water content regardless of the rate of desiccatioiL 
An almost saturated medium is necessary for the metamorphosis of prepupae and 
pupae, whereas third instar larvae are unable to metamorphose at any humidity 
when starved.” 

The plum curculio, M. L. Bobb (Fa. Fruit, 25 {1987), No. 4$ PP- 76, 18, 20, 
21). —^A practical contribution from the Virginia Experiment Station. 

The bionomics of entomophagous Coleoptera, W. V. Balduf {8t. Louis, 
Mo.: John 8. Stoift Co., 1985, pp. il'\-\-220, figs. 108). —The subject matter (pp. 
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1-167) and the literature cited (pp. 168-185) are arranged under the 13 families 
of Coleoptera considered, the remaining material being presented under the 
heading of the smaller and less known families. A subject-matter index is 
included. 

Report of the State apiarist for the year ending December 31, 1935 
(loioa State Apianst Rpt.j 1935, pp, 87, figs, 14), —Included in this report of the 
State apiarist, P. B. Paddock, is a report of the proceedings of the twenty- 
fourth annual convention of the Iowa Beekeepers’ Association held in November 
1935, which includes the Results of 1935 Disease Resistance Program, by O. W. 
Park (pp. 49-57), contributed from the Iowa Experiment Station. 

In the resistance work 31 colonies were inoculated. American foulbrood 
became well established in all 6 of the check colonies and in several of those 
supposed to be resistant. Of 25 supposedly resistant colonies tested, 7 were 
found apparently free from disease on September 28. Of these 7, all but 1 are 
known to have developed more or less American foulbrood following inoculation. 

The mutillid wasps of the genus Timulla which occur in North America 
north of Mexico, C. E. Mickel (Rnt. Anier., n, ser., 17 (1937), Nos, i, pp. 56, 
figs, 8; 2, pp, 57-119, figs, 25). —This synopsis, contributed from the Minnesota 
Experiment Station, includes a key to the species of the genus Timulla, both 
males and females, and descriptions of 24 new forms occurring in the United 
States and Canada. 

Phylogeny of some eurytomid genera, R. E. Bugbie {Ent. Amer., n. ser., 
16 (1936), No. 3, pp. 169-223, figs. 61). —This contribution on the family Euryto- 
midac of the Chalcidoidea is presented with a list of 45 references to the 
literature. 

The Illinois species of Brachymeria (Hymenoptera, Chulcididae), B. D. 
Bubks (III, State Acad, Sci. Trans., 29 (1937), No. 2, pp. 251-254, figs. 14 ).— 
A key for their separation and accounts are given of five Illinois species of the 
genus Brachymeria, which include a number of primary and secondary par¬ 
asites of Lepidoptera and cyclorrhaphous Diptera. 

Studies on the biology of Coccoi>hagus (Hymenoptera), a genus para¬ 
sitic on nondiaspidine Coccidae, S. M. Ckndana (Calif. Vniv. Pubs. Ent., 6 
(1937), No. 14, pp. [6*] -[-337-OT, figs. 48), —Studies made of the biology of species 
of Coccophagus, of which to date 133 have been recognized throughout the 
world (all, so far as known, primary parasites of nondiaspidine Coccidae, in¬ 
cluding mealybugs), are contributed from the California Citrus Experiment 
Station. Included are C. gumeyi Comp., C. ochraceus How., C. trifasciatus 
Comp., 0. scutellaris (Dalman), and, to a less extent, 0, capensis Comp., all of 
which, except C. ochraceus, lay their eggs in the coelomic cavity of the host. 
C. ochraceus deposits its eggs on the ventral surface of the host. 

“Three larval Instars were definitely ascertained in all the species except 
0. capensis, in which the number of instars was not definitely determined. 
The larval Instars differ in the size of the head case, the degree of develop¬ 
ment of the respiratory system, the number of body segments, and certain 
other features. All the species are internal parasites except C. ochraceus, 
which is an external feeder during the first two larval instars but later enters 
the viscera of^the host. Two groups may be recognized with regard to their 
host relations. C, gumeyi and 0. ochraceus consume all the internal organs 
and pupate in the empty shell of their host. They cast the last larval skin 
before pupation. O, trifasciatus, O. scutellaris, and €. capensis avoid injury 
to the vital organs of the host, pupate before the host dies, and retain their 
last larval skin as a pupal shroud. Superparasitism occurs in all the species 
studied. In O. ochraceus the surplus larvae are eliminated by active competl- 
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tion for the possession of the host In the other species, phagocytosis seems 
to be the chief eliminating factor. . . . Inhibited hatching is here first de¬ 
scribed. It results from failure of the female parasite to mate before oviposi- 
tion. The phenomenon is found in C, gurneyi and C. trifasciatus.** 

C. gumeyit an Australian species, is a parasite of the cltrophilus mealy¬ 
bug, for which it has provided a very successful control in California, and 
develops with a fair degree of success in the long-tailed mealybug and rarely 
in the Mexican mealybug. 0, ochraceus parasitizes young black scales and 
hemispherical scales. 0. trifasciatus, an African .species, parasitizes young 
black scales. 0 . scutellaris is a parasite of several species of lecaniine scales, 
on the soft scale the eggs being deposited in the scale. 0 . capensis is a parasite 
of the late third instar black scale and 8 . nigra (Niet.). 

A list is given of 19 references to the literature cited. 

Ovipositional instincts and developmental sex differences in the genus 
Goccophagus, S. E. Flanders (Calif. Univ. Pubs. Ent.y 6 (1937)y No. i5, pp. 401- 
422y figs. 7). —This report of experimental studies conducted at the California 
Citrus Exiicriment Station on the reproduction of a species of Coccophagus 
introduced into California from South America reveals the existence of a 
remarkable phenomenon of bisexual development, the females developing only 
as primary endoparasites and the males only as secondary parasites, either 
ectoparasitically or endoparasitically. A reference to this has been noted 
(B. S. R., 76, pp. 833, 834). “This phenomenon was found to characterize sev¬ 
eral .species of Coccophagus. The developmental history of the female of one 
species is very similar to that of the others. The developmental histories of 
the male, however, may differ radically. The tyixjs of parasitism represented 
by the male are indirect secondary ectoparasitism, direct secondary endopara- 
sitism, and direct secondary ectoparasitism. 

“The C. gurneyi male is an indirect secondary parasite of various species of 
mealybugs. The first instar is a planidium. The C. trifasciatus male is an 
indirect secondary parasite of black scale. The first instar is a modified 
planidium. The C. scutellaris male is a direct secondary endoparasite of 
lecaniine scales. The first instar is a teleaform larva. The C. capensis male 
is a direct secondary endoparasite of Saissetia spp. The first instar is a telea¬ 
form larva. The C. lycinmia male is a direct secondary ectoparasite of various 
lecaniine scales and of mealybugs. The first instar is a larva of the common 
hymenopterous type. 

“In the species having males that are direct secondary parasites, the in¬ 
stincts of the sexually mature female before mating are those of a secondary 
parasite, after mating those of a primary parasite. Unmated females produce 
only male progeny, mated females only female progeny. The life cycle of the 
male is equal to the minimum life cycle of the female. Knowledge of this 
phenomenon increases the possibility of successful use of aphelinids in bio¬ 
logical control.” ^ 

The Nearctic sawllies of the genus Fenusa (Hymenoptera, Tenthred- 
inidae), H. H. Ross (III. State Acad. 8oi. Trans.y 29 (1936), No. 2, pp. 263-266, 
figs. 19). —This contribution includes a key to the Nearctic forms, accompanied 
by an account of seven species of sawflies of the genus Fenusa. including 
F. ludfeos n. sp. from Illinois. The sawfiies of this genus are leaf miners so 
far as known, including F. ulmi Sundewall on elm, F. pusilla (pumild) on 
birch, and the European alder leaf miner and perhaps F. inspiratus (MacGilliv.) 
on alder. 

42962—38-6 
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A study of the bulb mite (Rhizoglyphus hyacinthi Banks), P. Gabmak 
{Connecticut INew Eaven'l Bta. Buh 402 [1037), pp, 88S--904i pU. 3, figs, 3). — 
dliis is a revision of Bulletin 225 (E. S. E., 44, p. 857). 

Early and late injury of rust mites on oranges, W. L. Thompsoh [OitruB 
Indus., 18 (1937), No. 7, pp. 5, 9, 20, 21).—A practical contribution from the 
Florida Citrus Substation on the citrus rust mite. 

Control measures for rust mites, J. R. Watson (Citrus Indus., 18 (1937), 
No. 6, pp. 17,18). —practical contribution from the Florida Experiment Station 
on the citrus rust mite. 

ANIMAL PRODUCTION 

[liivestock investigations in Delaware] (Delatoare 8ta. Bui. 207 (1937), 
pp. 21-26 ).—^Progress is reported on studies of dried distillers’ and dried 
brewers’ grains for growing fattening pigs, forage crops for swine, the selection 
of males in breeding for high egg production and viability in poultry, and 
broiler production, all by A. B. Tomhave; and the protein levels of rations 
for growing chicks and the value of germinated oats in the ration of laying 
pullets and breeding hens, both by Tomhave and 0. W. Mumford. 

[Livestock investigations in Pennsylvania] (Pennsylvania 8ta. Bui. 352 
(1937), pp. 21, 33-35, 37, 51-53, fig. 1 ).—Brief results are presented on studies 
of the relative efficiency of gains in good, medium, and common feeder steers, 
by F. L. Bentley and P. T. Ziegler; hothouse lamb production and the relative 
gains of shorn and unshorn feeder lambs, both by W. L. Henning and T. B. 
Keith; soybean oil meal for lambs, by Keith; the calcium and phosphorus 
content of the serum of lambs affected with “stiff lamb disease,” by A. K. 
Anderson; the protein requirements of fattening pigs and alfalfa as a forage 
crop for swine, both by Keith and M. A. McCarty; methods of curing pork, 
by Zeigler and R. 0. Miller; mineral deficiencies in pasture grasses, by E. B. 
Forbes and S. R. Johnson; the dynamic effects of individual nutrients, by 
Forbes and L. Voris; and allantoin analyses in cow urine, by Anderson. 

Poultry investigations yielded information on nutritive deficiency diseases 
in poultry, by R. A. Butcher and H. C. Knandel; the nutrition of ring-necked 
pheasants, by E. W. Callenbach and R. R. Murphy; the nutrition of turkeys, 
by Knandel, J. B. Hunter, and D. R. Marble; mortality in the poultry flock, 
by Marble; skim milk for fowls, by Knandel; and factors affecting quality in 
eggs, by Marble, Knandel, and W. J. Rudy. 

[Animal production and poultry studies in the Southern States] (Assoc. 
8 outh. Agr. Workers Proc., 37-38 (1936-87), pp. 80-03, 135-liO, 210-221, 290- 
303 ).—^The following papers were presented before the animal production and 
poultry divisions at the thirty-seventh annual convention of the Association of 
Southern Agricultural Workers held at Jackson, Miss., February 5-7, 1936 (E. 
S. R., 75, p. 528) : Vitamin A in a Wintering Ration for Beef Cattle, by H. 
Schmidt (p. 80) ; Steer Gains on Sudan Pasture With and Without Cottonseed 
Cake, by J. H. Jones (p. 81); Cottonseed Meal as a Supplement to Pasture for 
Young Beef Stock, by F. R. Edwards (pp. 81, 82); Experimental Results on the 
Value of Supplemental Feeds for Early Spring Lambs Finished on Grass, by M. 
Jacob and L. Neel (p. 82); Grazing and Parasitical Studies With Cattle and 
Sheep, by M. G. Shell and R. L. Mayhew (pp. 82-84); Observations on Chilling 
and Curing Lamb, by J. A. Beall and D. L. Purdy (pp. 84, 85) ; Experimental 
Results on the Value of Supplemental Feeds in Finishing Two-Year Old Steers 
on Grass, by M. Jacob, H. R. Duncan, and L. R. Neel (pp. 85, 86); Pasture and 
Workstock Problems, by R. H. Means (pp. 86, 87); Chufas as a Feed for Hogs, 
by W. W. Henley (pp. 88, 89); Comparison of Grazing Crops for Fattening 
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Swine, by Z. A. Massey (pp. ; Blackstrap Molasses—A Poor Feed for 

Hogs, by H. P. Gayden (p. 91); Winter Pasture in Pork Production, by H. L. 
Leveck (pp. 91, 92); Utilization of Feed by Inbred and Outbred Pigs, by W. A. 
Craft (pp. 92, 93); Further Observations on Blindness and Paralysis at the 
Louisiana Agricultural Experiment Station, by B. A. Tower (pp. 137, 138); A 
Sack-Cement Poultry House, by D. F. King (pp. 138, 189); Protein Supplement 
as a Basis for Feeding Program, by G. R. Sipe (pp. 139, 140); and Blackstrap 
Molasses and Sweet Potatoes in Finishing Rations for Broilers, by 0. W. Upp 
(p. 140). 

The following papers were presented before the thirty-eighth convention held 
at Nashville, Tenn., February 3-5, 1937: Problems in Breeding Farm Work 
Stock, by W. W. Dimock (pp. 210, 211); To What Extent Should Cottonseed 
Meal be Used in Rations for Fattening Steers, by W. L. Blizzard (pp. 211-213); 
Grain-Feeding Steers on Grass, by H. R. Duncan (pp. 213, 214); Summary of 
Three Years* Work on the Influence of Concentrates in Rations for Calves 
Run on Winter, Spring, and Summer Pasture, by M. Jacob and B. P. Hazlewood 
(p. 214) ; Mineral Requirements for Farm Animals, by R. B. Becker (p 215); 
Sweet Potatoes for Fattening Hogs, by F. R. Edwards (pp. 215, 216); Grazing 
Crops for Hogs, by B. L. Southwell (pp. 216, 217); The Most Profitable Southern 
Ration for Hogs, by F. Hale (pp. 218, 219); Preservation of Farm Dressed 
Meat, by K. F. Warner (pp. 219, 220); Worm Control in Sheep, by Z. A. Massey 
(pp. 220, 221); The Value of a Poultry Record Program, by C. F. Parrish (pp. 
293, 294); Practical Aspects of the Fowl Paralysis and Leukemia Problem 
in Chickens, by M. W. Emmel (p. 295); Poultry Mortality, by R. S. Dearstyne 
(pp. 295, 296) ; A Breeding Program to Reduce Adult Mortality in Poultry, by 
C. D. Gordon (pp. 296, 297); Minerals in the Poultry Ration, by C. L. Morgan 
(p. 299); The Influence of Green Feeds on the Storage Quality of Eggs, by 
li. M. Smith (pp. 300, 301); and Potential Possibility of Laying Cages in the 
Poultry Industry, by G. R. Sipe (p. 302). 

[Animal husbandry experiments in Northern Ireland] (Apr. Res, Inst, 
North, Ireland, Ann, Rpt,, 9 (1936), pp, 23-28, 30-33, 38, 39). —^This report pre¬ 
sents information on the relative efficiency of two methods for wintering bul¬ 
locks, and the desirability of crossing Border Leicester and Suffolk rams with 
black-faced and cross-bred ewes for the production of market lambs, both by 
J. Morrison; the effects of soybean meal and fish meal supplements in the 
growing ration of pigs; the effects of various levels of protein and various 
combinations of cereals in a chick-growing ration, the value of potatoes in a 
laying ration, a comparison of whole v. cracked corn in a scratch ration, and 
the effect of adding 0.5 percent of Epsom salts to the laying mash, all by J. H. 
Prentice; and the significance of the serum phosphatase picture in poultry 
nutrition. • 

The effects of deficiency of phosphorus on the utilization of food energy 
and protein, E. B. Fobbbs (Jour. Nutr„ H (1931), No. 4, pp. 419-433). —^Employ¬ 
ing the same method of attack as previously reported (B. S. R., 72, p. 371), the 
Pennsylvania Institute of Animal Nutrition has determined the effect of a phos¬ 
phorus deficiency on the growing rat in two 7()-day body balance and metabolism 
experiments with paired feed control. The phosphorus-deficient and phosphorus- 
supplemented diets in the first experiment contained 0.137 and 0.866 percent of 
phosphorus, respectively, and in the second experiment 0.133 and 0.653 percent 

In the first experiment the increased phosphorus intake of the supplemented 
group over the 70-day period resulted in a 15 percent greater phosphorus content 
in the animal body, but did not cause any difference in growth or in the utiliza¬ 
tion of food energy or protein. In the second trial the phosphorus-suK>lemmited 
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diet resulted in an 18 percent greater phosphorus content in the rat body. It 
produced a slight but statistically significant decrease in the digestibility of 
food protein, but no other effect on growth or the utilization of food energy 
intake or protein. In each instance the phosphorus content of the deficient 
rations was considered the minimum which would permit normal growth. 

The utilization of energy producing nutriment and protein as affected 
by deficiency of iron and copper, A. Black, 0. J. Kahij:nberq, J. W. Bratz- 
LEB, and E. B. Fobbes {Jour. Nutr., IJf ( 1937 ) y No. 5, pp. 521 - 533 ). —In a similar 
type of experiment as noted above, a diet of whole milk powder deficient in iron 
and copper was compared with the same diet supplemented with iron and copper 
salts in a 6-week growth, metabolism, and body balance experiment with young 
albino rats. The rate of feeding was controlled by the paired method. 

Rats on the unsupplemented diet promptly developed typical cases of nutri¬ 
tional anemia as indicated by hemoglobin determinations at the end of the sec¬ 
ond, third, and sixth week of the experiment. This group had a smaller food 
consumption, digested more of the energy and nitrogen of the ration, produced 
more heat, and stored more water than rats on the supplemented diet, but 
the latter group made greater gains in body weight, stored more energy, and 
gained more in fat and nitrogen. When killed at the end of the test, the skins 
of the anemic rats were colorless, the hair was chalk-white, the eyes extremely 
pale, and the heart, spleen, and kidneys were generally enlarged. 

A further contribution to the derivation of factors for computing the 
gaseous exchange and the heat production in the metabolism of proteins, 
M. Kbiss and L. Voeis {Jour. Nutr.y H {1937) y No. 2, pp. 215-221) .— Continuing: 
this study (E. S. R., 74, p. 80), balances of nitrogen, carbon, and energy liav(» 
been determined with rats receiving first a mixed basal maintenance diet and 
then the same diet supplemented with each of three different proteins, namely, 
heart muscle, casein, and gelatin at the rate of l.H and 3 g each. By a com¬ 
parison of the basal diets and the supplemented diets it was determined that 
86.61 percent of heart muscle, 82.14 percent of casein, and 81.00 percent of 
gelatin were metabolized. The following factors were determined for computing 
the respiratory exchange and the heat production in the metabolism of the 
different proteins: 1 g of urinary nitrogen equals 5.96, 6.76, and 5.05 1 of respira¬ 
tory Oa; 4.75, 5.58, and 4.22 1 of COa; and 26.71, 31.15, and 23.44 calories for heart 
muscle, casein, and gelatin, respectively. 

The uronic acid content of the nitrogen-free c.xtract of feeding stuffs, 
G. A. Guaxzon and W. M. Sandstrom {Jour. Apr. Res. [U. 8.], 55 { 1937 )y No . 8, 
pp. 581 - 586 ). —The authors, working at the Minnesota Experiment Station, ha\e 
determined the uronic acid content of nine feeds representative of concentrates, 
grain byproducts, and roughage groups and have indicated the relationship of 
uronic acid to the sugars and starch, the pentosans, and the residual nitrogen- 
free extract In the total nitrogen-free extract of these products. 

Roughages in general contained a higher percentage of the uronic acid anhy¬ 
drides than did the concentrates, but it was not possible to establish a regular 
relationship between this compound and the other constituents of the nitrogen- 
free extract. A calculated artificial coefficient of digestibility of these feeds 
based on the sugars and starch, the soluble pentosans, and the soluble residual 
nitrogen-free extract was shown to agree quite well with the results of digestion 
trials. However, the parallelism was less close in the case of roughages which 
contained a greater amount of the uronic acid. 

The role of manganese and certain other trace elements in the preven-. 
tion of perosis, H. S. Wilous, Jr., L. C. Norris, and G. F. Heuseb (Jour. Nutr., 
H (19S7)y No. 2y pp. 155-167 ).—This is a report of a further study (E. S, R., 
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78, p. 91) on the Identity of the material present in a commercial monocalcium 
phosphate which exerted a perosls-preventlve action. The essential conclu¬ 
sions have been noted (E. S. R., 70, p. 678). A mixture of manganese, alumi¬ 
num, and iron was entirely perosis-preventive in the presence of limited 
amounts of calcium and phosphorus. The calcium, phosphorus, and manga* 
nese content of a number of feeding stuffs is indicated, with evidence that 
the perosis-preventing properties of certain cereal products are related to 
their manganese content. 

Symptomatology of vltamin-A deficiency in domestic animals, G. H. IL\bt 
and H. R. Guilbert {Jour, Amer, Vet, Med, Assoc.^ 91 (1937), No. 2, pp, 193- 
200, fig» 1), —Eye lesions including night blindness and optic neiwe degeneration, 
various alterations within the nervous system and in the peripheral nerves, 
and numerous types of lesions involving various epithelial structures of the 
body arising from vitamin A deficiencies in the animal diet are described in 
considerable detail in this report from the California Experiment Station. 

Pigments associated with the fatty tissues of plants and animals, I. M. 
Heilbron and A. E. Gillam (Nature [London), 139 (1937), Nos, 3519, pp. 612- 
615; 3520, pp, 657-660, figs. 2). —This is a review of the chemical properties of 
the carotenoid pigments and their physiological importance in the economy 
of life. 

[Analyses of native feeding stuffs in Puerto Rico] (Puerto Rico 8ta. Rpt. 

1936, pp. 22, 87-89). —Data are presented on the dry matter, crude protein, fat, 
ash, sugar, fiber, and total carbohydrate content of the leaves of the legumi¬ 
nous trees Erythrina poeppigiana and E. herteroana and of the leaves and 
stems of the weed Commclina elegans, also on the dry matter and crude fat 
content of the seeds of the royal palm (Roystonea regia) at different stages 
of maturity. Each of these products is considered potentially an important 
feeding stuff. Sugarcane, with its juices containing 10-10 percent of sucrose, 
proved to bo a very palatable source of high carbohydrate feed for dairy 
animals. 

Commercial feeding stuffs from September J, 1930, to August 31, 

1937, F. D. Fuller and J. Sullivan (Texas 8ta. Bui. 555 (1937), pp. 195 ).— 
This is the usual report (E. S. R., 76, p. 837) of the results of chemical 
analyses and microscopic examination of 3,555 samples of feeding stuffs. The 
results of the bio-assay of 16 vitamin D supplements and tests for hardness 
on 17 samples of cottonse(»d cake are also presented. Information is included 
on the chemical standards for various byproduct feeds and special-purpose 
mixed feeds, tests of the hardness of cottonseed cake, and definitions of and 
standards for commercial unmixod feeds. 

The effect of mechanical processing of feeds on the mastication and 
rumination of steers, C. H. Kick, P. Gerlaugh, A. F. Schalk, and B. A. 
Silver (Jour. Agr. Res. [U. 8.), 55 (1937), No. 8, pp. 587-597, figs. 4).—The 
experimental rations employed in this study at the Ohio Experiment Statiop 
Included alfalfa hay fed at four degrees of fineness, namely, whole, 2-in. cut, 
^-in. cut, and ground; mixtures of corn, protein concentrate, and alfalfa hay, in 
which shelled corn and ground corn were each fed with whole alfalfa; and a 
shelled corn-protein concentrate mixture with no source of roughage. 

The cut hays were masticated more rapidly and with less chewing than the 
whole alfalfa, but cutting effected no economy in time or energy expended in 
rumination. Ground hay required less time and energy than long hay for both 
mastication and rumination. A comparison of the shelled and ground corn 
rations indicated that grinding corn actually increased the work required^ for 
mastication and had no significant effect on the energy required for rumina- 
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tlon. The amount of mastication and rumination decreased as the proportion 
of grain to hay in the ration increased. The percentage of the daily time re¬ 
quired for mastication ranged from 6.3 to 11 for the hay rations, from 8.6 to 
6.4 for the hay-concentrate mixtures, and from 1.5 to 2.6 for the sole-concen¬ 
trate ration, and the percentage of daily time required for rumination ranged 
from 11.6 to 36.4, 7.3 to 17.1, and 4,5 to 6.7, respectively. 

Sheep and wool production in Jjonislana, M. G. Snell (Louisiana 8ta. 
Giro, 20 (19S7)t pp. 29, figs, 14). —^A popular publication giving information on 
breeds of sheep suited to local conditions; the selection of sheep for breeding 
purposes; the breeding, feeding, and management of the flock; the desirability 
of grazing cattle and sheep together; factors affecting the yield, quality, and 
value of the wool; and the handling and marketing of the wool clip. 

Sheep husbandry in Canada, J. B. Spenoeb, rev. by A. A. MacMillan (Can¬ 
ada Dept. Agr. Puh. 561 (1987), pp. 112, figs. 59). —This is a popular bulletin 
dealing with breeds and breeding, feeding, management, and marketing of 
sheep in Canada. 

Cobalt, and sheep diseases, J. B. E. Patterson (Nature [London), I 40 
(1987), No. 8589, p. 363).—This preliminary report of cobalt analysis of certain 
English pastures and soils indicates that on moorland areas where sheep have 
suffered from a type of anemia the cobalt content of the soil and pasture 
averaged 3.9 and 0.2 p. p. m., respectively, while on the lowland areas where 
sheep have shown recovery the soils and pastures contained 16.7 and 0.45 p. 
p. m. of cobalt, respectively. 

Cobalt-feeding experiment at Arohena, C. S. M. Hopkibk (New Zeal. Jour. 
Agr., 54 (1987), No. 6, pp. 844-849, figs. 4)- —This experiment under the super¬ 
vision of the verterinary laboratory of the New Zealand Department of Agricul¬ 
ture was conducted on a farm flock of sheep which had suffered from bush 
sickness. Three groups of animals, each containing four ewes and four lambs, 
were selected for cobalt treatment. The ewes were given cobalt sulfate drench 
equivalent to 1 mg of cobalt daily, and the lambs received one-half as much. 
One group was drenched twice weekly, a second group once per week, and a 
third once per month. Both ewes and lambs in the first two groups remained in 
excellent condition, and the lambs made good gains. The third group was less 
thrifty and the lambs made slow gains, although no deaths directly attributable 
to bush sickness occurred. An untreated control lot suffered severely. Several 
deaths occurred due to bush sickness, and cobalt was administered near the 
end of the test to prevent further death losses. It is concluded that frequent 
administrations of cobalt are effective in preventing bush sickness, but that 
because of the labor Involved drenching cannot be considered a practical method. 
Supplying Umonite licks high in cobalt is considered the most practical means 
available for combating this disease. 

Rearing young pigs, I, II, V. C. Fishwick (Jour. Min. Agr. [Of. Brit], 44 
{1987), Nos. 6, pp. 584r-545, pi. 1, figs. 6; 7, pp. 645-650, pi. 1). —Tests at the 
South Eastern Agricultural College have demonstrated the value of supplying 
a barley water-iron preparation to suckling pigs as a means of preventing anemia 
and scours and increasing the rate of growth. It is stated that the mixture is 
easy to prepait, easy and safe to use, and the cost is insignificant compared to 
the benefits 

Further tests gave evidence that with pigs which had received the above sup¬ 
plement between the ages of 2 and 6 weeks the decreased growth rate and other 
ill effects suffered during the postweaning period (from 8 to 12 we^s) could be- 
avoided by the Inclusion of from 10 to 15 percent of dried skim milk in the 
ration. Such ill effects could also be greatly reduced by continuing the barley 
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water-iron supplement to 12 weeks of age. Necrotic enteritis frequently en¬ 
countered in weanling pigs apparently was associated with malnutrition. 

The international situation and problems of horse-breeding: Surrey of 
the development of horse-breeding throughout the world, E. Moskovits 
(Roma: Intematl, Inst, Agr,, 1936, pp, 70, pis, 2, figs, 3), —^This provisional re- 
I)ort deals with the numerical development of horse stocks in the world, the 
causes and consequences of the variations in the total stocks of horses, and 
changes in the forms and aims of horse breeding. 

A compilation of poultry articles, 1921-1037. (Ohio Sta, Spec, Bui, 1 
(1937)^ pp, [560], figs, [133]). —^This special poultry publication is a chronologi¬ 
cally arranged compilation of 92 poultry articles, which have appeared in 64 
Issues of the Bimonthly Bulletin from 1921 to 1937, and also two monograph 
bulletins of the station on closely related subjects, thus making available in one 
volume a large amount of widely dispersed material. 

[Poultry Science Association, twenty-ninth annual meeting] (Poultry 8ci,, 
16 (1937), No, 5, pp. 345-368). —^The abstracts of 80 i>apers presented before the 
twenty-ninth annual meeting held at the University of Wisconsin, August 10-13, 
1937, are noted. 

A study of the blood picture of poultry and its diagnostic significance, 
S. F. Cook (Poultry Sci., 16 (1937), No. 5, pp. 291-296). —Based on a study at 
the University of California, data are presented on the blood pictures of five 
groups of White Leghorn chickens reared on five different diets. Including three 
standard commercial and two laboratory mixtures. Determinations were made 
at weekly Intervals from approximately 4 to 20 weeks of age and included 
erythrocyte counts, hemoglobin content, clotting time, and total and differential 
leucocyte counts. Certain abnormalities in the normal blood picture were pro¬ 
duced on the different rations which are considered to have a general diagnostic 
value. 

A unilateral curvature of the breast musculature of a fowl with a curved 
breastbone [trans. title], H. Ullrich (Arch. Qefliigelk., 11 (1937), No. 5, pp, 
166-168, figs. 2; Eng, aha., p. 168). —This note describes a case of a pronounced 
unilateral curvature of the breast musculature observed in a fowl with curved 
breastbone. This finding is contrary to the opinion expressed by Carstens, 
Wenzler, and Prfifer (E. S. R., 76, p. 382). 

Body weight, egg weight, sexual maturity, and growth rate in the do¬ 
mestic fowl, N. F. Waters (Poultry Sci., 16 (1937), No. 5, pp. 305-313, figs. 2).— 
The Iowa Experiment Station has analyzed data on periodic body weights, age 
of sexual maturity, and egg weights of 2,276 Single Comb White Leghorn 
fowls. Approximately the same maximum adult body weight was attained in 
all groups of birds at about 10 mo. of age. However, the rate of growth was 
found to be closely associated with sexual maturity. Birds maturing sexually at 
about 120 days of age grew faster during the first 6 mo. than did the later sexu¬ 
ally maturing birds, but there was no indication that the ultimate body weight 
of a bird was affected by the age of sexual maturity. Maximum adult egg 
weight was attained when the bird reached maximum body weight, and after 11 
mo. of age there was no significant increase or decrease in egg weight until 
about 16 mo. of age, at which time some fiuctuation in egg weight was observed. 
Egg weight measurements during the eleventh to sixteenth months of age gave 
a reliable indication of the inherent egg weight for the first year. Firsb-year 
egg weights were highly correlated with second- and third-year egg weights. 
The degree of correlation between the average yearly egg weight of daughters 
and dams and other combinations of ancestors is indicated. 
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Studies on the energy metabolism of the hen, H. H. Dukes (Jour, Nutr,, 
14 (19S7), No. 4, PP- S4i-S54y figs. 4)^ —The results of 156 energy metabolism 
determinations on 54 hens of various breeds and ages and in different stages of 
fasting are reported. In prolonged fasting, the average basal respiratory 
quotient showed no great change after about the twenty-fourth hour, averaging 
about 0.73. The metabolic rate declined progressively until about the seventy- 
fifth hour, and then remained practically constant up to the one-hundredth hour 
of fasting. The average basal metabolism of mature hens after from 24 to 30 
hours’ fasting was approximately 2.4 calories per kilogram per hour or 32.4 
calories per square meter per hour and was quite uniform for individual hens. 
Also most of the hens showed a fairly constant basal metabolism over a period 
of from 1 to 2 mo., although certain individuals showed marked variability. 
The average basal metabolism was lower in older hens. The heat loss due to 
water evaporation averaged 17 percent of the total heat loss (range 12 to 25 
percent). Egg production was accompanied by a small increase in basal 
metabolism. 

Cane molasses in poultry rations, C. W. Upp {Louisiana 8ta. Bui. 280 
(1937), pp. 25).—Information is presented on the effects of adding various 
percentages of molasses to all-mash laying rations, all-mash chick-growing 
rations, and finishing rations. 

At the levels fed, molasses in the laying ration did not significantly affect the 
feed consumption, live weight gains, ijercentage mortality, or egg weight, and 
egg production on such rations compared favorably with that of the control 
group. Ten percent of molasses exerted a pronounced laxative effect and is 
considered the maximum amount permissible in the diet. It is recommended 
that not over 7.5 percent be used in an all-mash laying ration or 15 percent 
in a laying mash fed with grain. 

Chick rations in which yellow corn was replaced by molasses at 5- or 16-per¬ 
cent levels resulted in practically as good growth as on the control ration. 
However, at the 15-percent level the ration proved excessively laxative for most 
chicks, and results were generally unsatisfactory. A ration containing 10 
percent of molasses in place of rice bran was definitely inferior to the check 
ration, perosis occurring consistently in the lots which received no rice bran. 
It is recommended that not more than from 5 to 7 percent of molasses be 
Included in the chick ration. 

Rations containing 10 or 15 percent of molasses with 8 percent of dried 
buttermilk and 7 percent of cottonseed meal gave good results during short 
fattening periods. Increasing the percentage of buttermilk caused such rations 
to be too laxative. A single test indicated that the dressing percentage of 
molasses-fed hens was somewhat higher than that for the check group. No 
difference was evident in the palatability of broilers receiving the different 
rations. 

The cannibalism preventing properties of oats, M. W. Miller and G. E. 
Beabbb (Poultrg 8ci., 16 (1937), No. 5, pp. 314-321) .—ThQ Western Washington 
Experiment Station reports the results of four feeding trials with growing and 
laying pullets, in one of which oats was compared with corn as the sole cereal 
in the ration.^In two other trials oats, corn, and wheat were compared, and 
in the last trial oats, corn, wheat, and barley. 

In each Instance oats as the sole cereal in the ration significantly reduced 
cannibalism below that experienced on rations containing corn as the only 
cereal, with wheat and barley rations being intermediate in this respect. The 
growth value of the grains as measured by body weights at 8 weeks of age ’ 
and at the time of first egg production showed oats first in each Instance, 
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followed by corn, wheat, and barley in order, although the corn-fed group 
averaged slightly heavier in weight at 24 weeks of age. 

Effects of light, soybean, and other diet supplements on seasonal hatch- 
ability and egg production, T. C. Byerly, H. W. Titus, N. R. Etjjb, and R. B. 
Nebtler {Poultrif SoL, 16 {1931f), No, 5, pp, 322-330, figs. 2).—In further investi¬ 
gations by the U. S. D. A. Bureau of Animal Industry (E. S. R., 69, p. 96), 
12 pens of 25 Single Comb Rhode Island Red pullets each were employed, of 
which eight received rations containing 20 percent of expeller process soybean 
meal from Illini soybeans as the only protein concentrate, while the four 
positive control pens received 20 percent of beef scrap as the principal source 
of protein. The various combinations of supplements included carotene plus 
artificial light, 2 percent of cod-liver oil plus artificial light, carotene plus 
sunlight, 2 percent of cod-liver oil plus sunlight, 3 percent and 4 percent of 
cod-liver oil plus artificial light, and carotene or cod-liver oil plus red light. 

With the soybean meal as the sole protein concentrate there was very low 
winter hatchability, indicating that the Illini soybean is markedly deficient 
in an essential hatchability factor. The soybean-fed groups having access to 
sunlight gave consistently better hatchability during the spring and summer 
months than the corresponding confined groups receiving cod-liver oil, leading 
to the conclusion that sunlight increased hatchability by some mechanism other 
than vitamin D. Egg production was significantly greater in pens receiving 
direct sunlight than in the confined pens adequately supplied with cod-liver oil. 
The differences in production bctwetui the soybean meal-fed groups and the 
paired beef scrap-fed groups were insignificant. The Illini soybean is con¬ 
sidered to be intermediate in deficiency between the very unsatisfactory Mam¬ 
moth Yellow variety and the fairly adequate Wilson variety previously tested. 

A study of the pathological conditions in the embryonic development 
of the chicken during artificial incubation, [I]—III [traus. title], E. E. 
l»EN.TONscHKEwiTscH (Arclu GeflUgelk,, 8 (193i), Nos, d, pp. 182-197, figs, 5, 
Eng. ahs., p. 197; 9, pp, 273-280, figs, 2, Eng, ahs., p. 280; 11 (1937), No, 1-2, 
pp. 1-19, fig. 1, Eng. ahs., pp. 17-19). —Tlie.se experiments were carried on in the 
Soviet Union. The first study presents information on various pathological 
symptoms in the chick embryo arising as a result of variations in temperature 
and humidity during the incubation period. The blood picture during em¬ 
bryonic development at different temperatures and humidities is indicated. It 
is stated that failure to maintain the optimum temperature or humidity is 
accompanied by specific phenomena which are characteristic of every kind of 
variation and specific to every case. The value of the de.scribed technic as a 
means of diagnosing incubation troubles is pointed out. 

II. The variation in the active reaction (pH) of the albumin and yolk of 
eggs, with different conditions of incubation. —The pH curves for the albumin 
and yolk of four lots of eggs each subjected to a different combination of 
temperature and humidity during incubation are presented. The albumin re¬ 
action of all groups changed in about the same manner up to the fifth day. 
High temperatures tended to quicken the biochemical process in the albumin, 
whereas low temperatures and high moisture content each tended to retard 
the process beyond the fifth day. Neither high nor low temperature exerted 
a significant effect on the biochemical process in the yolk up to the ninth 
day, but beyond this point high temperatures significantly increased the rate 
of the process. High moisture increased the process in yolk over the high- 
temperature group during the first thi’ee days, and both groups rose con¬ 
tinuously and ultimately exceeded the normal group by a considerable e:|^tent. 
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III. The gas permeaWiiy of the iwner shell membrane .—^This investigation, 
dealing with the differences in specific structure and permeability of the Inner 
and outer shell membranes and the effects of varying temperature and 
humidity conditions during incubation on membrane permeability, led to the 
following conclusions: (1) The diminution of gas permeability of the shell 
membranes of infertile eggs after 6 days’ incubation as compared with fresh 
eggs indicated that the permeability of the latter is directly correlated with 
the physical conditions of incubation. When humidity and temperature were 
maintained at 79 percent and 38.2"* C., 62.1 percent and 38.1®, and 62 percent 
and 40®, the average gas permeability of the membrane equaled 12 min. 27 sec., 
7 min. 45 sec., and 7 min. 9 sec., respectively; (2) the gas permeability of shell 
membranes may be restored under altered environmental physical conditions 
or by internal factors that are related to embryonic development; (3) rather 
large variations in the value of gas permeability were encountered; (4) in the 
course of incubation the moisture content of the shell membranes increases 
while their permeability decreases, and the drying out of the shell membranes 
increases their permeability; and (5) the air permeability of the shell mem¬ 
branes of eggs with dead germs was on the average somewhat higher than in 
eggs with live embryos, and approximately 6 percent of the membranes of fresh 
eggs and of eggs with live embryos were Impervious. 

A test of the accuracy of trap-nest records, W. A. Hendricks (Poultry 
Sd.f 16 (1937)t No. 5, pp. 297-300 ).—In further consideration of this problem 
(E. S. R., 77, p. 527), the author discusses and presents examples of the appli¬ 
cation of the chi-square test to trap nest records of a single flock of poultry 
over a number of months and also to flve sets of yearly trap nest records from 
various flocks. The general applicability of the test and precautions to be 
observed in its application are pointed out. 

Turkey feeding experiments, T. H. Jukes (Flour d Feed, 38 (1937), No. 5, 
pp. 17, 19 ).—This report of practical feeding tests with turkey poults at the 
California Experiment Station presents significant information on the protein 
and vitamin requirements of turkeys and indicates ways by which relatively 
low-priced feeding stuffs, such as rice bran, white milo, and dehydrated cane 
molasses, may be successfully used in turkey rations. 

Turkey production in Kansas, H. M. Scott (Kansas 8ta. Bui. 276 (1937), 
pp. 95, figs. i6 ).—This bulletin presents the results of much original research 
and also numerous citations from the literature relating to the problem. 

The principal topics of discussion are the trend of the industry in the United 
States and in Kansas, the selection and management of the breeding stock, 
incubation, artificial brooding, range management, nutrition experiments, 
rations and feeding practices, growth and feed consumption, marketing, a 
State-wide improvement program, and turkey diseases and their control. 

Turkeys, their care and management, A. G. Taylor (Canada Dept. Ayr. 
Pul. 587 (1937), pp. 12, figs. 4 ).—This is a popular discussion of the various 
factors Involved in successful turkey production. 


DAIRY PARMING—DAIRYING 

Research in dairy problems (U. 8. Dept. Agr., Sec. Agr. Rpt., 1937, pp. 
108, 109 ).—Progress is noted with regard to the utilization of roughage crops 
to the best advantage for milk production, methods of preserving roughages, 
and the recording of the identity and production performance of animals in 
dairy herd improvement associations as a means of locating desirable sires and 
extending the proved sire system of breeding. 
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[Experiments with dairy cattle and dairy products in Pennsylvania! 
(Pemaylvania 8ta. Bui, $52 (19S7), pp, 41 , 42, 4 $)>—^Reports of dairy cattle in¬ 
vestigations include the vitamin D requirements of calves and the vitamin A 
requirements of dairy cows, both by S. I. Bechdel and N. B. Guerrant; and the 
eifects of 2 percent bonemeal in the dairy ration, by Bechdel and P. S. Williams. 

Studies with dairy products gave information on the preservation of con¬ 
centrated milk by freezing and the relative digestibility of soft-curd and hard- 
curd milks, both by F. J. Doan; factors influencing the curing of cheese and 
various causes of off-flavors in milk, both by C. D. Dahle; and suitable media 
for determining tlie presence of the Escherichia-Acrohacter group of bacteria 
in milk and water, by M. A. Farrell. 

The National Institute for Research in Dairying, 1012-1037.—Twenty- 
fifth anniversary review by the staff of the institute (Reading, Eng,: Nail, 
Inst, Res, Dairying, pp, /, III, lV-\-59, figs, 5), —^The activities of the 

institute are set forth. 

In-vitro synthesis of lactose, W. B. Petebsen and J. C. Shaw (Science, 86 
(1937), No, 2235, p, 308 ),—The authors, working at the University of Minnesota, 
have demonstrated that the synthesis of lactose can be brought about by adding 
macerated mammary gland tissue from lactating cows to solutions of glucose, 
with lactic acid and various salts of lactic acid, and incubating at 37® C. These 
results lend support to the idea that lactic acid is concerned with the synthesis 
of lactose in milk. 

The glucose tolerance of the cow: A preliminary report, O. F. Reihabt 
(North Amer, Vet,, 18 (1937), No, 8, pp. 25-28, 29, figs, 5 ),—By intravenously 
injecting varying amounts of glucose (range from 12 to 266 mg per kilogram of 
body weight) into a cow and noting the effect on the sugar level of the blood and 
urine at frequent intervals, it was ascertained that the cow has a rather low 
glucose tolerance, not exceeding 47 mg per kilogram of body weight. Injections 
of greater amounts of glucose resulted in the prompt elimination of sugar in the 
urine. The injection of 27 mg per kilogram of body weight stimulated sugar 
metabolism as indicated by the fall in blood sugar and the disappearance of 
sugar from the urine. 

Further studies on the growth promoting factor associated with sum¬ 
mer milk, G. O. Kohler, C. A. Elvehjem, and E. B. Habt (Jour. Nutr,, 14 
(1937), No, 2, pp. 131-144* flff- !)•—Continuing this line of investigation (E. S. 
R., 76, p. 90), rat feeding tests were conducted to determine the growth-promoting 
properties of winter-produced milk from individual cows of different breeds and 
on various winter rations and the effect of adding various supplements to 
winter-produced milk. Special precautions were taken in handling the young 
rats during the suckling stage to prevent them from obtaining a store of growth- 
promoting factors from any source other than their mother’s milk. In all trials 
mineralized milk was fed ad libitum as the sole diet. 

The growth-promoting value of unsupplemented milk varied considerably 
with individual cows, growth rates generally ranging from 2 to 2.8 g per rat 
daily. Such variations generally overshadowed any effects of breed or ordinary 
changes in the winter rations. From the series of supplements added to milk, 
growth was markedly stimulated by daily administration of 3 g of fresh grass 
or 3 cc of grass Juice and to a less marked degree by 0.6 g of dried oatgrass, 
0.2 g of rice bran, or 0.2 g of liver extract. That the growth-promoting principles 
present in these supplements are other than the well-known essential food 
factors was indicated by the inferior growth response resulting from feeding 
2 drops of cod-liver oil, 1 cc of orange Juice, 0.5 g of brewers’ yeast, 0.25 g of 
dried brain, and 1 g of defatted wheat germ. The increased growth from the 
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fresh grass or grass juice supplements was accompanied by an increase in milk 
consumption, suggesting the inappropriateness of the paired feeding technic in 
such studies. 

Regulating the feeding of certain roughages to minimize their Influence 
on the flavor of milk, C. L. Roadhouse and J. L. Hendeeson {Jour. Dairy Scl.y 
20 {19S7)t No. 10, pp. 670-68S ),—The effect of eight different feeding regimes 
for a milking herd on the flavor of milk was studied by the California Experi¬ 
ment Station. 

Cows receiving alfalfa hay as roughage and given access to the hay immedi¬ 
ately after milking did not consume enough hay in the 5-hr. period before 
milking to seriously affect the milk flavor. Cows given access to alfalfa pasture 
both day and night for the entire interval betwecui milkings produced milk with 
good flavor, but when given access to the pasture only during the day they 
consumed sufficient hay during the 5-hr. period before milking to impart an 
objectionable feed flavor to their milk. Pasturing cows on Sudan grass during 
the day only did not result in objectionable milk flavors. Heavy feeding (18.9 lb. 
per cow) of corn silage previous to milking resulted in a distinct objectionable 
feed flavor, while light feeding (14.2 lb. per cow) was less detrimental but was 
still objectionable. If a large amount of corn silage is used, it should be fed 
shortly after milking. The flavor differences resulting from the different feeding 
regimes were highly significant statistically. 

Acidosis: A cause of off-flavoured milk, H. Barkworth {Milk Indus., 18 
{1937), No. J/, p. 70 ).—This note from the South-Eastern Agricultural College 
discusses the probability of acidosis (ketosis or acetonemia) in milking cows 
resulting in the production of off-flavored milk. One specific case is cited as 
evidence. A simple test for detecting the presence of acetone in milk is de¬ 
scribed. 

Growth of Streptococcus pyogenes in milk stored at atmospheric tem¬ 
peratures, E. J. PuixiNGER and A. E. Kemp {Jour. Ilyg. [London], 37 {1937), 
No. Jjf, pp. 527-538, fig. 1 ).—This report from the Royal Veterinary College pre¬ 
sents experimental evidence that in fresh raw milk or in laboratory pasteurized 
milk 8. pyogenes begins to multiply slowly only after from 48 to 72 hr. of 
storage at from 18° to 22° C. In both commercially pasteurized and raw 
graded milk bottled for distribution, souring occurred too rapidly to permit 
multiplication of 8. pyogenes after artificial inoculation. The initial degree of 
contamination had no influence upon the organism’s ability to multiply during 
storage. The failure of 8. pyogenes to multiply during storage was attributed to 
the lack of optimum growth temperature, the bacteriostatic action of the milk, 
and the rapidity with which saprophytic bacteria multiply at atmospheric tem¬ 
peratures. These findings indicate that widespread epidemics are rarely due 
to extensive multiplication of 8. pyogenes in milk during commercial or house¬ 
hold storage. 

An evaluation of forniate-ricinoleate broth for the detection of colon 
organisms in raw and pasteurized milk, I. i\ Gunbalus and C. N. Stark 
{Jour. Bact., 31^ {1937), No. 3, p. 348 ).—Tests at the [New York] Cornell Experi¬ 
ment Station with a large number of samples of both pasteurized and raw 
milks indicated that a very high percentage of the cases giving a positive pre¬ 
sumptive test for the presence of the Escherichia-Aerobacter group of organ¬ 
isms in formate-ricinoleate broth were confirmed by Standard Methods, par¬ 
ticularly in the pasteurized lots. Comparative tests on 221 samples of pas¬ 
teurized milk indicated that formate-ricinoleate broth, brilliant green 2-percent 
bile broth, and certain enrichment procedures followed by inoculation into 
formate-ricinoleate broth gave approximately the same number of positive pre- 
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sumptive tests. Organisms which according to Standard Methods gave false 
presumptive tests were found to belong to the Proteus Aerohacter and Escher¬ 
ichia and related groups. 

Citrate-ricinoleate agar for the detection of Escherichia, Aerobacter, 
and proteolytic Gram-negative rods in milk, M. L. Littman and C. N. Stark 
(Jour. Boot., 34 (1937), No. 3, pp. 343, 349). —The composition of the citrate- 
ricinoleate agar used in these tests at the [New York] Cornell Experiment Sta¬ 
tion was 0.5 percent peptone, 0.1 percent sodium ricinoleate, 0.4 percent sodium 
citrate, 0.2 percent sodium nitrate, 1.5 percent agar, neutral red 1:20,000, and 
bromothymol blue 1:20,000, with the pH adjusted to 7.0. It was found that by 
idating milk samples on this medium it was possible to differentiate and enu¬ 
merate Escherichia, Aerobacter, and proteolytic Gram-negative rods. 

The effect of temperature and time of storage of cream on the rate and 
type of deterioration, W. H. Martin, A. C. Fay, and W. J. Caulfield (Jour. 
Dairp Sci., 20 (1937), No. 10, pp. 667-678, figs. 2). —In trials at the Kansas Ex¬ 
periment Station, eight separate lots of No. 1 grade sweet cream (35 percent 
fat) were each divided into nine equal portions which were placed in separate 
incubators adjusted to operate at temperatures of 50°, 55°, 60°, 65°, 70°, 75°, 
80°, 85°, and 90° F., respectively. Samples were examined daily up to 16 days 
lor rate and type of deterioration. 

The time* required for cream to change from first to second grade and from 
second to third grade was closely related to the storage temperature. Cream 
soured in from 1 to 6 days, souring more rapidly as the temperature increased. 
Stale flavors were more prevalent at low temperatures after several days 
storage; putrid flavors occurred at both high and low temperatures, but were 
not observed in lots stored at from 60° to 75°; bitter flavor was retarded by 
low temperature and varied widely in time of appearance; unclean flavors ap¬ 
peared early in the storage period; rancidity occurred in from 3 to 9 days in 
all samples hold above 60°; choosy flavors usually appeared in samples above 
65°; and yeastiness appeared in from 4 to 5 days at a temperature of 85° 
or 90°, but was definitely retarded at lower temiieratures. 

Cream at the lower storage temperatures was rated second grade at lower 
levels of acidity than when stored at high temperatures. The pH values of 
cream revealed little information not indicated by total acidity. The difference 
in rate of proteolysis between good and poor creams was more marked at lower 
temperatures. The data obtained raise some question as to the validity of the 
formol titration method as an index of undesirable conditions. 

A study of some factors in the butter churning process, D. Levowitz and 
P. A. VAN DER Meulen (Jou)'. Dairy 8ci., 20 (1937), No. 10, pp. 657-665, figs. 3). — 
This report of a study at Rutgers University presents information on the 
thickness of the casein film adsorbed on oil globules when a mineral oil was 
emulsified in an aqueous solution of casein and the effect of certain factors on 
the churnability of modified creams. By adding various concentrations of solu¬ 
tions of casein, lecithin, or a casein-lecithin mixture to wa.shed cream and 
determining the time required for churning, it was found that the relative 
electrical potential of the butterfat globules and the viscosity of the interglobiilar 
solutions had little, if any, effect on churning time. The theory is advanced 
that churning is due to the setting free of butterfat from the less stable 
globules, followed by a cementing of the more stable protected globules into 
clumps, by the free butterfat. In support of this theory butter was produced 
without churning from cream in which the stability of the globules was lowered 
by decreasing the concentration of serum solids and raising the temperatqre. 
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Power requirements for freezing ice cream, W. J. CAULnsu), C. K. Ons, 
and W. H. Martin (Jour. Dairy 8oi., 20 (19S7), No. 10, pp. figa. ^).— 

The Kansas Experiment Station has investigated the effects of various factors 
on the operating efficiency of a 40-qt., direct-expansion ice cream freezer. Re¬ 
duction of the temperature at which the refrigerant was cut off from 25.5** F. 
to 24* or 22.5* resulted in a decline in dasher speed, an increase in the time 
required to reach a lOO-percent overrun, and a marked increase in the energy 
input to the motor and the total power used in freezing. The quality of the ice 
cream was slightly improved at the lower temperature. The addition of proi)er 
amounts of stabilizers to a standard mix slightly increased the freezing time 
and the total power required. The addition of egg yolk to a standard mix 
materially reduced the time required to reach 100-percent overrun and also 
the total power required, but increased the energy input to the motor. 

Substituting a 5-hp. for the 3-hp. motor improved the operating efficiency 
of the freezer without increasing the total power consumed. The larger motor 
was never overloaded, whereas the 3-hp. motor was seriously overloaded, par¬ 
ticularly when a mix containing egg yolk was frozen and the refrigerant cut 
off at 24®. Increasing the dasher speed from 170 to 200 r. p. m. resulted in a 
slight saving in the time required to reach 100-percent overrun but did not 
significantly affect the quality of the ice cream or the total power requirement. 

The bacteriological quality of the ice cream supply for a small city, 
M. W. Yale and R. C. Hickey (New York State Sta. Tech. Bui. 248 (19S7), 
pp. SO). —^The total number of samples analyzed in this study, representing the 
ice cream supplied by 12 manufacturers to Geneva, N. Y., included 77 process 
samples from 7 plants, 137 ice cream samples from 12 retail stores, and 36 
dipper water samples from 18 establishments. Total bacterial counts were 
obtained on all ice cream samples, both on standard agar at 37® 0. for 48 hr. 
and on tryptone-glucose-milk agar at 32® for 48 hr., while all coliform counts 
were made on violet-red bile agar after 24 hr. at 37®. 

Bacterial counts of the process samples revealed that either gelatin or color 
was a serious source of contamination in four of the seven plants, while freez¬ 
ing equipment gave excessive contamination in two instances. Three manu¬ 
facturers out of the twelve had all standard plate counts under 100,000 per 
gram, and eight had an average logarithmic standard plate count of leSs than 
100,000 per gram. The average count of all store samples of ice cream was 
69,800 per gram. The total counts on the trptone-glucose-milk agar averaged 
higher than the standard plate count on 92 percent of the samples. A com¬ 
parison of the bacterial content of samples collected aseptically and those 
collected with the vendor’s dipper indicated that standard plate counts are 
not sufficiently sensitive to show dipper contamination, while coliform counts 
proved more useful in detecting this type of contamination. Bacterial counts of 
dipper waters were considered less satisfactory than actual examination of 
the dippers for determining their sanitary condition. No previous bacterial 
control had been exercised in nine of the 12 plants. It is suggested that a bac¬ 
terial standard of 100,000 per gram is one that can be met by the industry, 
even when improved agar and lower incubation temperatures are employed in 
making the founts. 

VETEBINABY MEDICINE 

[Control of diseases of livestock and wildlife] ( U. 8. Dept. Agr., 8eo. Agr. 
Rpt.f 19S7, pp. 95-97, 107, 108). —The progress of control work with Band’s 
disease, bovine tuberculosis, and hog cholera, work with trichinae in pork, 
control of diseases of wildlife, and parasite control and the work of the serum- 
virus control board are described. 
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Review of ten years of study of livestock diseases, W. T. Habdt (South¬ 
west Sheep and Goat Raiser, 7 (1987), No. BO, pp. 9, A brief practical 
review of the diseases of sheep, goats, and cattle encountered by the Sonora, 
Tex., Substation during the past 10 yr. is presented. 

[Work in animal parasitology by the Puerto Rico Station] (Puerto Rico 
Sta, Rpt 1936, pp. 74-80) .—^The value of sunlight in Puerto Rico in the destruc- 
tion of the eggs and larvae of parasitic nematodes, an account of which has 
been noted (B. S. R., 76, p. 848); the failure of yaragua grass (Melinis 
minutiflora) to check worm parasites; the common frog and garden snake as 
intermediate hosts of a tapeworm of dogs and cats, Diphyllobothrium numsoni; 
the cat lungworm Aelurostrongylus ahstrusus; brilliant green dye effective as a 
teniacide but toxic to poultry; the abundance of the small tapeworm Hymenolepis 
cantaniana in island chickens; the occurrence of pox, moquillo, and fowl 
cholera; the failure of attempts to find the intermediate host of the cattle 
tapeworm Moniezla expansa; liver fluke (Fasciola hepatica) Infestation of 
cattle; the use of a manure bag as a control measure for internal parasites of 
the goat; and the extraction and drying of toad venom for experimental pur¬ 
poses are dealt with In this report (B. S. R., 75, p. 840). A list of the para¬ 
sites found in dogs and cats In Puerto Rico and one showing the variety, inci¬ 
dence, and intensity of infestation by intestinal parasites in a flock of 44 adult 
hens at Mayaguez in 1035 are included. 

Report of the veterinary service for the year ended March 1036, J. M. 
Smith et al. (Palestine Dept Agr, and Forests Ann. Rpt., 1936, pp. 85-156 ).— 
This report (E. S. R., 78, p. 100) includes an account of the occurrence of and 
control work with diseases and parasites of domestic animals, by J. M. Smith, 
followed by the report of the veterinary pathologist, S. J. Gilbert (pp. 113-118). 

Report of the chief veterinary research officer (Kenya Dept. Agr. Ann. 
Rpt., 1936, vol. 2, pp. 55-87 ).—The research work of the year (E. S. R., 77, p. 
391), particularly with rinderpest, is reported, that with chemotherapy of 
Trypanosoma congolense being presented at length in table form. 

Annual report of the department of veterinary science and animal hus¬ 
bandry, 1936, H, B. Hornby et al. (Tanganyika Dept. Vet Sci. and Anim. 
Husl. Ann. Rpt., 1936, pp. 55 ).—Control work with rinderpest and other diseases 
of livestock and the results of miscellaneous experiments with rinderpest are 
included in this annual report (B. S. R., 78, p. 246). 

The control of animal diseases in relation to overstocking and soil ero¬ 
sion, H. E. Hornby (Empire Jour. Expt Agr., 5 (1937), No. 18, pp. 143-154 ).— 
A contribution based upon observations in Tanganyika and prepared by the 
director of veterinary services. 

A list of parasites of domestic animals arranged according to their sites 
of infestation, compiled and prepared by A^ I. Mallari (Philippine Jour. Anim. 
Indus., 4 (1937), No. 4, pp. 287-320 ).—^The host list of parasites of domestic 
animals here presented is arranged in three main groups, namely, parasitic 
arthropods, parasitic helminths, and parasitic protozoa. This is followed by a 
list of the parasites of domestic animals of economic importance in the Philip¬ 
pines and 21 references to the literature. 

The molluscan hosts of Fasciola gigantica In the Philippines, F. S. Mani- 
POL (Univ. Philippines, Nat and Appl. Sd. But, 5 (1936), No. 4, PP. 335 - 362 , 
pis. 2 ).—Three snails, namely, I/ymnaea philippinensis, L. swinhoei, and Amphir 
peplea cumingiana, were subjected to experimental infection with the miracidia 
of F. gigantica. This is a fluke commonly found in the bile duct of such herbiv¬ 
orous animals as cattle, carabao, goat, sheep, giraffe, and zebra, and has«been 
reported several times in man. All three species gave off cercariae which devel- 
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oped into cysts. After being fed to various mammalian hosts, including guinea 
pigs, rabbits, sheep, and goats, these metacercariae developed into adult flukes, 
indicating that all three species are secondary hosts of the fluke in the Philip¬ 
pines. 

I/, swinhoei is apparently the most susceptible to infestation by the fluke larvae 
and A. cumingima the least. Since it is probable that L. smnhoei has been 
imported into the Philippines in aquariums along with ornamental Ashes from 
China and elsewhere, it is suggested that adequate measures be taken to prevent 
the spread of this snail, lest it should bring about epidemics of liver rot. 

Studies In chemotherapy, I-VI (Puh. Health Rpts. [17. S.], 49 (1934), 
No. 31, pp. 908-911; 52 (1937), Nos. 2, pp. 48-53; 7, pp. 192-196; 21, pp. 662-671, 
figs. 8; 22, pp. 685-695, figs. 3; 36, pp. 1211-1217, figs. 2).—The flrst three 
studies reported are by S. M. Rosenthal and include (1) the action of sodium 
formaldehyde sulfoxylate in bacterial infections (pp. 908-911), (2) the chemo¬ 
therapy of experimental pneumococcus infections (pp. 4&-53), and (3) the 
effect of p-aminobenzene sulfonamide on pneumococci in vitro (pp. 192-190). 
Part 4, by S. M. Rosenthal, H. Bauer, and S. B. Branham, deals with comparative 
studies of sulfonamide compounds in experimental pneumococcus, streptococcus, 
and meningococcus infections (pp. 662-671); part 5, by S. E. Branham and S. M. 
Rosenthal, with sulfanilamide, scrum, and combined drug and serum therapy in 
experimental meningococcus and pneumococcus infections in mice (pp. 085- 
695) ; and part 6, by S. M. Rosenthal, J. O. Wooley, and H. Bauer, with the 
chemotherapy of choriomeningitis virus infection in mice with sulfonamide com¬ 
pounds (pp. 1211-1217). 

The immunological reactions of the filterable viruses, F. M. Burnet, E. V. 
Keogh, and D. Lusk (Austral. Jour. Expt. Biol, and Med. Sci., 15 (1937), No. 
3, 8up., pp. 227-368. figs. 27 ).—Chapters on vaccinia virus, influenza, louping 
Ill, Rift Valley fever, equine encephalomyelitis virus, Newcastle disease virus. 
Infectious laryngotracheitis of fowls, and myxomatosis of rabbits and a sum¬ 
mary of the immunological reactions of animal pathogenic viruses are included 
in the 17 that comprise this contribution. 

The bacteriostatic action of p-aminobenzenesulphonaniide upon haemo¬ 
lytic streptococci, H. Finklestone-Sayliss, C. G. Paine, and L. B. Patrick 
(Lancet [London^ 1937, II, No. 14, PP- 792-795, figs. 2 ).—The bacteriostatic action 
of sulfanilamide upon hemolytic streptococci was found to be preceded by a phase 
of growth stimulation. The growth stimulation is more conspicuous in young cul¬ 
tures than in cultures that have passed through the logarithmic phase of growth. 
Sulfanilamide is more soluble in the fatty envelope which can be separated from 
hemolytic streptococci than in aqueous solution. The significance of this, with 
regard to its stimulatory and bacteriostatic actions, is discussed. It docs not 
appear to modify the activities of polymorphonuclear leucocytes. It stimulates 
the phagocytic activity of reticulo-endothelial cells of rabbits, the significance 
of which with regard to its action in infections of human subjects has not been 
investigated. The production of polymorphonuclear leucocytes by the bone mar¬ 
row in rabbits is stimulated. Attention is drawn to certain minor toxic effects 
of the drug. 

The renal excretion of sulfanilamide, E. K. Marshali., Jr., K. Emerson, 
Jr., and W. 6. Cutting (Jour. Pharmacol, and Expt. Ther., 61 (1937), No. 2, 
pp. 191-195, figs. 2 ).—In a study aimed at the determination of the mode of 
its excretion by the kidney, the sulfanilamide clearance in the dog was found to 
be from 20 to 30 percent of the simultaneously determined creatinine clearance. 
The clearance of sulfanilamide is Independent of plasma level and is increased 
by an increased rate of urine flow. 
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The elimination of selenium and its distribution in the tissues, M. I. 
SMITH, B. B. Westfall, and B. F. Stohlman, Jb. (Pub. Health Rpts. [17. fif.], 
52 (1987), No. 35, pp. 1171-1177).--It has been found (B. S. R., 78, p. 247) that 
**in chronic poisoning with inorganic selenium the element is widely distributed 
throughout the body tissues, being found in highest concentrations in the liver, 
kidney, spleen, pancreas, heart, and lungs. In the blood there is more selenium 
in the erythrocytes than in the plasma. The bulk of stored selenium in chronic 
poisoning with small doses of inorganic selenium is eliminated within 2 weeks 
after its administration is discontinued. Small amounts persist in the urine 
and in some of the tissues, especially the liver, for a month, and possibly longer.” 

Toxicology of selenium.—^IV, Effects of exposure to hydrogen selenide, 
H. C. Dudley and J. W. Milleb (Pub. Health Rpts. [C7. 8 ,], 52 (1987), No. 86, 
pp. 1217-123U fi09. 2).—In further studies (B. S. R., 76, p. 439) guinea pigs 
were exposed to hyrogen selenide in accurately controlled concentrations rang¬ 
ing from 0.57 to 0.002 mg per liter for single exposures of 10, 30, and 60 min. The 
apparatus is described in detail. “AH animals exposed to 0.57 mg per liter for 
10 min. died within 5 days; 93 percent of the animals exposed to 0.043 mg per 
liter for 30 min. died within 30 days; and all animals exposed to 0.02 mg per 
liter for 60 min. died within 25 days. The pathological changes resulting from 
the exposures were, primarily, an early fatty metamorphosis of the liver and a 
hypertrophy of the spleen which developed later.” 

Chemical constitution and biological properties of the endo-antigeu of 
the Brucella group of micro-organisms, B. B. Pennell and I. P. Huddlebon 
(Michigan 8ta. Tech, Bui. 156 (1987), pp. 31, fig. 1 ).—In reporting upon further 
work (B. S. R., 71, p. 439; 74, p. 393 ; 78, p. 249), a description is given of a 
method for the preparation from cells of B. abortus, B. melitensis, and B. suis 
of a highly antigenic fraction, the endoantigen, which is toxic for normal guinea 
pigs and which precipitates immune serum in dilutions of from 1-500,000 to 
1-5,000,000. 

“Endoantigens obtained from the three species of Brucella are grossly similar. 
The endoantigen comprises roughly 25 percent of the bacterial cell. While con¬ 
taining the same or similar constituents, however, the endoantigens from the 
three organisms have been shown to differ markedly in the distribution of some 
of these constituents. 

“Positive reactions are given to the Molisch test, the biuret test, MiUon’s 
test, Bial’s test, and a very slight reaction to the Rosenheim test The nitro¬ 
gen content of the fraction varies from 6 to 8 percent Reducing sugars are 
absent before hydrolysis. Calculated as glucose after hydrolysis, reducing 
sugars represent from 4 to 12 i)ercent of the endoantigen. Amino nitrogen, 
phosphorus, and sulfur are absent. In the determination of acetyl groups dis¬ 
tillable acid representing an average of 6 i)ercent of the endoantigen is ob¬ 
tained. This acid is presumably acetic acid, although that product has not 
been isolated. From the endoantigen there may be extracted by acetone and 
ether a compound having the prox>erties of a diketone, and an acetone soluble, 
saturated liquid fatty acid. These two compounds represent from 10 to 15 
percent of the fraction. The acetone-ether extracted product still reacts posi¬ 
tively to the above-mentioned qualitative tests. Tryptophan and tyrosine have 
been found to represent 18.92 percent and 8.45 percent, 11.46 percent and 0 
percent, 7 percent and 0.29 percent of the extracted endoantigens of B. melitensis, 
B. abortus, and B. suis, respectively. From the remaining 65 to 70 percent of 
the original fraction there has been obtained an unidentified nitrogenous fraction 
and an optically inactive sugar acid. These are obtained in quantities such as to 
preclude the occurrence of any further compounds in a significant amount. 
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“The endoantlgen Is shown to be relatively stable in the presence of dilate 
acid and dilate alkali upon heating and upon long standing. Its activity is not 
completely destroyed by hydrolysis with dilute acids but is destroyed by similar 
treatment with dilute alkali. The ability to precipitate specific serum is lessened 
by extraction with acetone and ether but is enhanced by acetylation or by 
treatment with 25 percent NH 4 OH. The toxicity and antigenicity of the 
endoantlgen are shown to be dependent upon proper dosage, an overdosage as 
well as an underdosage giving poor results. The toxicity and antigenicity are 
increased by lipide extraction of the endoantigen. Acetylation causes a dis¬ 
tinct decline in toxicity but a marked increase in antigenicity. 

“The endoantigen elicits specific skin reactions in sensitized animals, the 
liplde-extracted and the acetylated endoantigens showing some species specificity 
in this reaction. Injections of endoantigen have failed to protect normal guinea 
pigs from subsequent exposure to virulent Brucella organisms and have failed 
to alter the course of the disease in infected pigs. Experiments with cattle 
and humans, however, seem to promise immunizing and therapeutic value to 
the endoantigen. 

“Injection of the endoantigen causes a hyperglycemia followed by a hypo¬ 
glycemia in experimental animals. The basal metabolism of injected animals 
is at first stimulated and then depressed. A leucopenia, chiefly due to the 
disappearance of neutrophiles from the peripheral blood, follows injection of 
the endoantigen into normal guinea pigs. 

“The endoantlgen may be produced from the previously described albuminoid 
fraction of the Brucella^ thus accounting for the toxicity of that fraction and 
suggesting that this albuminoid is a combination of the endoantigen with a 
proteinlike group. The endoantigen is shown to be similar to or possibly identical 
with the previously described S-substance [E. S. R., 71, p. 439], the latter being 
probably a partially hydrolyzed endoantigen.” 

Centrifugation studies.—III, The viruses of foot-and-mouth disease and 
vesicular stomatitis, W. J. Elford and I. A. Gali^oway {Brit Jour. Expt. 
Path., 18 (1987), No. 2, pp. 155-161). —^The inverted capillary tube technic for 
studying the behavior of suspensions in centrifugal fields has been success¬ 
fully applied in studies with the virus of foot-and-mouth disease—one of the 
smallest of known animal viruses. Measurements of the rate of sedimenta 
tlon of the virus are recorded, and its particle size for a density value 1:30 
is calculated to be 20 mfi. This result is discussed in relation to the earlier 
value given by ultraflltration analysis. Evidence from centrifugation experi¬ 
ments is advanced, supporting that previously given by ultrafiltration analysis, 
for the view that the particles of the virus of foot-and-mouth disease are rela¬ 
tively uniform in size. All strains, too, are found to have the same particle 
size. Measurements of the rate of sedimentation of the virus of vesicular 
stomatitis are also recorded. The particle diameter of this virus is found to 
be 74 or 60 mfi, according to whether the density of the particles is assumed 
to be 1:20 or 1:30, respectively. 

The present status of knowledge of the animal rickettsiojses [trans. title], 
A. Donatien and F. Lestoquabd (Arch, Inst. Pasteur AlgMe, 15 (1987), No. 2, 
pp. H2-18% pis. 6, figs. 9). —^Thls review is presented with a list of 29 references 
to the literature. 

Do the Rickettsias confer a true immunity or premunition? [trans. title], 
G. Pabrot (Arch. Inst. Pasteur AlgMe, 15 (1987), No. 2, pp. 188-218). —It 
is concluded that the resistance to reinfection conferred by the Rickettsias 
is dependent upon a chronic latent infection corresponding to the premunition 
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of Sergent and Ills associates^ (also E. S. R., 75, p. 538) and not to a true 
immunity. A list is given of 89 references to the literature. 

Experiments on the transmission of rinderpest through the agency of 
Stomoxys calcitrans Linn., S. E. Sen and A. Salam (Indian Jour, Vet, Bci, 
and Anim, Eual),, 7 (1937), No, 3, pp, 219-224, fig. 1), —In the experiments re¬ 
ported the stablefly was found incapable of transmitting rinderpest. A descrip¬ 
tion is given of a method for feeding a large number of flies singly, by the 
^^interrupted” method, within a short period of time. 

Staphylococcus antitoxin in the blood and milk of cows and other ani¬ 
mals, F. C. Minett (Jour, Compar, Path, and Ther,, 50 (1937), No, 3, pp, 173-190, 
figs,, 15), —It has been found that in cattle (male and female) and in goats, as 
in some other animals, there is a direct relationship between the age of the 
animal and the staphylococcus antitoxin titer of its blood. Evidence is brought 
forward by the author to show that “the presence of antitoxin in the blood 
of cows is determined in part by infection of the udder with Btaphlylococcus^ 
aurem, and in the same connection it may be noted that the incidence of 
udder infection with 8 , aureus also increases with age. As would be exi>ected, 
in cows and sheep injections of staphylococcus toxoid lead to an increased con¬ 
centration of antitoxin in the blood, and this is reflected at times by an increase 
of antitoxin in the milk. Staphylococcus toxin can be demonstrated in the 
udder secretion of acute cases of staphylococcus mastitis. In the milk whey 
from normal quarters the amount of antitoxin present is usually %o to 
of that in the blood serum, whereas in colostrum the quantity of antitoxin 
may equal or even exceed that present in the blood. When the quarter is 
inflamed, e. g., as a result of streptococcus infection, the amount of staphylo¬ 
coccus antitoxin in the whey rises. The facts brought forward in this paper 
have a bearing on the general question of the source of ‘natural* antitoxin in 
blood and of antibodies in milk.** 

Changes in the sedimentation rates of the red blood corpuscles during 
trypanosome infections, M. H. French (Jour. Compar. Path, and Ther,, 50 
(1937), No. 3, pp. 191-194), —Figures are given which show a big difference 
in the sedimentation rates of normal healthy cattle and sheep blood when 
compared with donkeys’ blood. Increased sedimentation rates follow infection 
with Trypanosoma congolense and T, brucei, but the increase is small in 
cattle, slightly greater in sheep, and very much more marked in donkeys* 
blood. 

Tuberculosis in wild voles, A. Q. Wells (Lancet [London], 1937, I, No. 21, 
p. 1221), —An examination of voles (Microtus agrestis), both dead and alive, 
from areas in Scotland, Wales, and England which are uncultivated and fenced 
off from domestic animals has shown that there is a widespread occurrence of 
tuberculosis among them and that this is not a chance infection. 

The paths of infection in udder tuberculosis, H. L. Torranob (Vet, Rec., 
49 (1937), No, 46, pp, 1441-1445). —^This contribution, with a clinical note on the 
signiflcance of the supramammary lymphatic gland in the differential diagnosis 
of tuberculous mastitis, includes a report of seven cases on which post-mortem 
examinations were conducted. 

It is concluded that (1) enlargement of the supramammary lymphatic gland 
where the udder appears normal is almost a certain indication that the gland 
is tuberculous, (2) tuberculosis of the supramammary lymphatic gland'can 
exist without involvement of the udder or the presence of tubercle bacilli in 
the milk, and (3) the supramammary lymphatic gland is of considerable value 
as an aid to the differential diagnosis of tuberculous mastitis. 


»Bul. Soc. Path. Exot, 17 (1924), No. 1, pp. 37, 38. 
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[Contributions relating to mastitis and Bang's disease] (Milk Plant Mo,, 
26 (1987), No, 11, pp. Abstracts of contributions on mastitis and 

Bang’s disease presented at the 1037 convention of the International Association 
of Milk Dealers at Dallas, Tex., include The Composition of Milk as Affected 
by Mastitis, by C. H. Whitnah, W. J. Caulfield, A. C. Fay, and V. D. Foltz 
(p. 61) (Kans. Experiment Station); The Effect of Mastitis on the Udder and 
Its Product, by T. S, Sutton (pp. 61, 62) (Ohio Station) ; Pathological Changes 
in the Udder Due to Infectious Mastitis, by W. T. Miller (p. 62); and Bang’s 
Disease—Status of Vaccination, by A. B. Wight and J. M. Buck (pp. 62, 63). 

The occurrence of milk fever In the Kentucky Station herd over a period 
of twenty years, H. J. Metzger and H. B. Morrison (Amer, 8oc, Atiim, Prod, 
Proc,, 1986, pp. 48-82), —In studies of milk fever conducted from 1916 to 1935, 
inclusive, in the Kentucky Experiment Station herd, which consisted of a total of 
218 cows of breeding age (148 Jerseys, 49 Holsteins, 17 Guernseys, and 4 cross¬ 
breds), data were obtained on Its occurrence in relation to the number of 
calves produced by the cows and with respect to breed and the distribution 
of milk-fever cases by months, the details being presented in tables. 

Some of the cows became susceptible to milk fever with the second calf, 
and this susceptibility apparently increased up to the fifth or sixth calf. The 
initial cases continued to appear up to the eleventh calf. Many of the cows 
showed a tendency to have more than one case of milk fever, this being more 
marked in the Jerseys. While milk fever occurred in a few coses which were 
not high producers, the average production of the milk-fever cows was well 
above the herd average. The average annual production of the Jerseys which 
had milk fever was 357 lb. of butterfat as compared with 316 lb. for those 
which had not had it, and in the Holsteins, 398 as compared with 337 lb. The 
annual occurrence of milk fever varied from one to five cases. At least one cow 
was affected each year. It is thought that some of this variation in the number 
of cases may be due to a lack of rainfall, through its infiueuce on the quality 
of the roughage. 

The relation of the accompanying hypocalcemia as influenced by the quality 
of the roughage and the reduction in the available ultraviolet rays resulting 
from city smoke during the winter months to the considerable increase in the 
number of cases during January, February, March, and April is considered. 

The value of the whole-blood phagocytosis test as a means of determin¬ 
ing reactivity to Brucella infection in cattle, F. W. Priestley (Vet, Rec,, 49 
{1987), No. 42, pp. 1815-1821, fig. 1). —In the course of the studies reported, 278 
animals, distributed over 7 farms where vaccination experiments were in prog¬ 
ress, were examined for the so-called opsonocytophagic power of their blood 
toward B. abortus. “These Included vaccinated and nonvaccinated animals of 
varying ages and with varying agglutinin titers. It is shown that counts on the 
same smear of the polymorphonuclear leucocytes showing phagocytosis of B. 
abortus may vary by as much as 80 percent. Further, among this series it is 
shown that (1) age is an unimportant complicating factor, (2) the degree of 
phagocytosis in the nonvaccinated animals is related to titer, probably in a 
nonlinear fashion, being greater on the whole in low-titer than in high-titer 
animals, an^(3) nonvaccinated animals show a higher phagocytic activity than 
do vaccinated animals.” 

The author’s findings are at variance with the conclusion of Huddleson et al. 
(B. S. R., 75, p. 843; 77, p. 394) that phagocytosis of B. abortus by polymorpho- 
nuclear leucocytes may be used as a means of detecting susceptible and resist¬ 
ant animals. 
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* Toxicity of arrowgrass for sheep and remedial treatment, A. B. Clawsoit 
and B. A. Moban (17. fif. Dept, Agr,, Tech, Bui. 580 (1937), pp. 16 ).—^Thls report 
of work, conducted in continuation of that by Marsh, Clawson, and Roe (E. 8. 
R., 62, p. 74), deals with feeding experiments with healthy sheep at the Bureau 
of Animal Industry field station at Salina, Utah, from 1934 to 1936. 

In the collection of arrowgrass (Triglochin maritima) it was found that 
plants which have become established may remain healthy and grow under 
conditions of extreme drought or In areas covered by 3 ft. of water. The green 
portions of the leaves were found to be much more poisonous than the lehf 
bases or the stems, fiow’ers, or fruit. The leaves of plants which make their 
growth during extreme drought were showm to be much more toxic than pre¬ 
viously published reports have indicated. “When moderate quantities of mois¬ 
ture are available during the growth of the leaves they are somewhat less 
poisonous than when they have grown under drought conditions. When plants 
have made a portion of their growth in standing water and the remainder after 
the water has receded and the soil has become more or less dry, the degree of 
toxicity of the leaves depends on the proportion of their growth that has been 
made under the different conditions. Those leaves used in the present experi¬ 
ments were about one-fifth as poisonous as those grown under drought condi¬ 
tions. Leaves that have made their entire growth in standing water from 5 
in. to 3 ft. deep are only slightly poisonous. As compared with leaves grown 
in very dry areas they are from one-fifth to less than one-tenth as toxic. Under 
given moisture conditions during the growth period of the plant, the age of the 
leaves apparently has no effect on their toxicity. There is no evidence that 
when grown under similar moisture conditions second-growth leaves are more 
poisonous than those of the first growth. Drying the leaves in direct sunlight 
or in the shade does not, as a rule, promptly reduce their toxicity for sheep. 
Leaves so dried, when fed within a month after being collected, are approxi¬ 
mately as poisonous as when collected. After being kept for 6 mo. in an air-dry 
condition they still have from one-half to one-fourth of their original toxicity. 
In these experiments there is no evidence of any increase in toxicity associated 
with drying. . . . 

“Sheep poisoned by arrowgrass may be benefited, and in many cases death 
prevented, by intraperltoneal injections of 1 g of sodium nitrite and 2 g of 
sodium thiosulfate in 20-percent water solution. However, if more than 1.4 
lethal doses of tlie plant have been consumed or the symptoms have developed 
too far before the remedy is administered the chances of recovery are greatly 
reduced.” 

Toxicity of bltterweed (Actinea odorata) for sheep, I. B. Bouohton and 
W. T. Hardy {Tewas 8ta. Bui. 552 (1937), pp. 15 ).—Further feeding tests con¬ 
ducted at the station (E. S. R., 66, p. 273) have shown that during a year of 
normal rainfall and range vegetation an amount of fresh green seedling bitter- 
weed equal to approximately 1.3 percent of the body weight of sheep may be 
fatal when consumed at one feeding, and is the minimum lethal dose. During 
the drought year of 1934 the minimum lethal dose was much lower, approaching 
0.5 percent of the animal’s body weight. Feeding tests with bltterweed of 
different ages, 3 to 7 mo., indicate that there is some increase in toxicity as the 
weed matures. Since there is considerable variation in the susceptibility of 
different sheep to the weed, however, it is difficult to measure such incfease. 
The state of nutrition in healthy yearling sheep apparently has little, if any, 
effect on the animal’s susceptibility to bltterweed poisoning. Animals both on 
fattening and less-than-malntenance rations succumbed to poisoning after ingest¬ 
ing about the same amounts of the weed. The poisoning resulting from eating 
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bitterweed is cumulative in type. There is a definite correlation between the 
amount of weed eaten and the time of the appearance of symptoms. 

Bermacentor silvarum, vector of blood parasites of sheep: Anaplasma 
ovis and Theileria recondita [trans. title], E. Rast^gaieff (Buh 8oc, Path. 
Exot, SO (1937)y No, 6, pp, 479, 480), —The author reports finding the tick 
D, silvarum to be a vector of A, ovis and T, recondita in the Ukraine, the trans¬ 
mission taking place through adults of the second generation that have issued 
from eggs of infected ticks. 

Treatment of contagious agalactia in the goat with urotropino [trans. 
title], A. Grimpret {Bui, Soc, Path, Exot,, SO {1937), No, 2, pp, 122-124).— 
Subcutaneous administration of 4 cc of a 10 percent solution of urotropine on 
4 successive days is said to be the approved treatment for contagious agalactia 
of the goat, which occurs frequently in the mountain regions of Morocco in 
enzootic or epizootic form. By the seventh day following commencement of 
the treatment, the milk secretion becomes normal in both quality and quantity. 
In animals whose mammary symptoms are accompanied by arthritis or articular 
symptoms which are not relieved, a second course of 4 days’ treatment should 
be administered after an interval of 8 days. Such animals are usually cured 
after 1 mo. It has been found that 2 percent of the goats with arthritis due to 
contagious agalactia are incurable. 

Cysticercosis in deer, J. D. Gregson {Parasitology^ 29 {1937), No, 3, p. 
409), —Report is made of a 2-year-old mule deer {Odocolleus hemionus) that 
succumbed to a heavy infestation of Gysticereus tenuicolUs. 

Swine balantidiasis, J. D. Ray {Vet, Med., 32 {1937), No, 9, pp. 392-396).-- 
It is concluded that Balantidium coli infection in swiue can be prevented by 
proper feeding. A milk diet is said to have been used with apparently good 
results in herds without other treatment. 

Brachylaemns snis Balozet 1936, an intestinal trematode of swine: Its 
pathogenicity and life cycle [trans. title], L. BAixizET {Arch, Inst. Pasteur 
Tunis, 26 {1937), No. 1, pp. 56-37, pis, 2, figs. 13). —This is a report of studies 
of the fiuke previously described by the author (E. S. R., 75, p. 401) which is 
important as a parasite of swine in Tunisia. 

The life cycle of Brachylaemns suis [trans. title], L. Balozet {Com.pt. Rend. 
Acad, 8ci, [Paris], 204 {1937), No, 8, pp, 622-624). —Further observations and 
experiments with B, suis are noted. Snails of the genus Xerophila and a 
stenogyrid, Rumina decollata L., which occur widespread in North Africa, have 
been found to act as intermediate hosts. 

Immunological relationship between the swine and human infiuenza 
viruses in swine, R. E. Shope {Jour, Expt. Med,, 66 {1937), No. 2, pp. 151- 
168). —In continuation of earlier studies (E. S. R., 75, p. 847 ; 76, p. 395) the 
author has found that swine recovered from infection with either swine in¬ 
fluenza or swine influenza virus alone are usually not only immune but refrac¬ 
tory to human influenza infection. Swine recovered from Infection with a 
mixture of human Influenza virus and Hemophilus influenzae suis are usually 
immune to swine influenza, while those recovered from infection with human 
influenza virus alone are usually not immune to swine influenza. The possible 
mechanisms* involved in the cross-immunity between the influenza viruses are 
discussed. 

The effect of Hemophilus influenzae suis vaccines on swine influenza, 
R. B. Shope {Jour. Expt. Med., 66 {1937), No. 2, pp. 169-175). —It was found that 
either living or heat-killed H. influenzae suis vaccines, given intramuscularly 
to swine, elicit an Immune response capable of modifying the course of a later 
swine influenza infection. The protection afforded is only partial and is In no 
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way comparable to the complete immunity afforded by swine Influenza virus 
vaccines. 

Pneumonia in swine resulting from Salmonella suipestifer infection, 
0. N. McBbydb (Vorf/i Amer, Vet, 18 (1987), No. 6, pp. —Report is 

made of a study of a heavy loss in young pigs which occurred during an unusually 
severe winter at a large garbage-feeding ranch in southern California, and 
which it was feared might be due to hog cholera resulting from so-called “breaks’* 
in immunity following serum simultaneous inoculation. 

Filtration experiments and bacteriological studies conducted have shown that 
the mortality was due chiefly to infection with S. suipestifer, which apparently 
caused pneumonia as well as enteritis. “The factors chiefly responsible for the 
loss were a lowering of resistance resulting from inadequate protection and 
insujOacient bedding during unusually cold and wet weather. Recent vaccina¬ 
tion and oonflnement in contaminated lots were also contributory factors. At¬ 
tention is directed to the flnding of 8 . suipestifer in pure culture in the lungs of 
7 out of 13 pigs which exhibited lesions of pneumonia, as a review of the litera¬ 
ture reveals few published cases in which this organism has been connected 
with pneumonia in swine.” 

The nomenclature of Trypanosoma suis [trans. titlel, J. Schwetz (Bui. 
Soc. Path. Exot., SO (1937), No. 6, pp. 501-517). —The author concludes that 
T. simiae Bruce et al. 1912, T. rodhaini Walravens 1923, and T. porci Schwetz 
1932 are synonyms of T. suis Ochmann 1905, the cause of virulent trypano¬ 
somiasis of swine. 

Brucella abortus in the horse, H. M. Duff (Jour. Compar. Path, and Ther., 
50 (1987), No. 3, pp. 151-158). —In the course of bacteriological examination of 
samples of blood and of blood and abscess contents from numerous cases of 
fistulous withers and poll evil, 80 percent of the material from unopened lesions 
that varied in age from 1 week to over 1 yr. contained B. abortus. Ninety-two 
percent of the horses in the first series, which consisted of 85 horses showing 
unruptured lesions, and 87 percent of those in the second series, which consisted 
of 91 horses showing ruptured lesions, had been in contact with cattle. Seventy- 
one percent of the treated cases were reported to have recovered as a result of 
inoculation with a B. abortus dead vaccine, with or without operation. 

Ultraflltration of virus of equine encephalomyelitis (Russian strain, 
Moscow No. 2), A. S. Lazarus and B. F. Howrrr (Soc. Expt. Biol, and Med. 
Proc., 36 (1937), No. 5, pp. 595, 596). —^A comparison was made of the particle 
size of the Russian strain of the equine encephalomyelitis virus with the eastern 
and western strains occurring in the United States. The Russian virus was 
found to have a particle size of from 85 to 130 mu when using the W. J. Elford 
type of graded collodion membranes and the Elford correction factor. Under 
the same filtration conditions, the California and New Jersey strains were found 
to have a particle size less than 40 m/u. 

Studies on the relation of streptococci to the etiology of equine enceph¬ 
alomyelitis.—Preliminary report, E. C. Rosenow and C. F. Scrni/xrrELAUEB 
(Mayo Found. Med. Ed. and Res., Proc. Staff Mtgs. Mayo Clinic, 12 (1937), 
No. 40, pp. 631-636, figs. 3). —^A bacteriological study was made in 1934 of the 
brains of three horses that had died of equine encephalomyelitis in Minnesota 
and one in Nebraska, from each of which a streptococcus that had neurotropic 
virulence and cataphoretic velocity was isolated. With three of the brains, in 
each of which diplococcl were demonstrated microscopically in typical lesions 
in sections, virus takes were obtained with suspensions and filtrates of sus¬ 
pensions of the brain in rabbits and mice. One strain was passed succesMvely 
through three, one through four, and one through five series of animals. From 
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the emulsions of the brains of many of these animals and in some instances 
from filtrates of brain emulsions the streptococcus was isolated. 

During the epidemic in 1937 a study was made to determine the Importance of 
the streptococcus in relation to the etiology, prevention, and cure of this virus 
disease. All three horses that were Injected with the encephalitis antistrepto¬ 
coccus serum that had been produced by repeated injection of streptococci 
from encephalitis in humans were greatly improved the following day. An en¬ 
cephalitis antistreptococcus serum prepared with streptococci from human pa¬ 
tients was used in the treatment of horses, and an emergency vaccine prepared 
from streptococci isolated from the blood and brain of horses which were af¬ 
flicted with or which had died of encephalomyelitis was used for the prevention 
of the disease. 

“All veterinarians who have used the encephalitis antistreptococcus serum 
Intravenously for treatment, in doses of from 60 to 240 cc in hypertonic (20 per¬ 
cent) sucrose solution, and all who have used for prophylaxis the vaccine con-, 
talning from 4 to 8 billion heat-killed (70* to 75® C. for 1 hr.) streptococci x>er 
cubic centimeter, in doses of 1, 2, and 3 ec, given subcutaneously, 1 to 3 days 
apart, are enthusiastic over the results obtained. The vaccine is prepared from 
freshly isolated strains from blood and brain preserved in very dense suspen¬ 
sion in glycerin (2 parts) and 25 percent sodium chloride solution (1 part). 
Each cubic centimeter of this menstruum is made to contain the growth from 
1 1 of dextrose broth. In making the vaccine appropriate dilutions are made 
from this suspension.** 

It is concluded that the frequent occurrence of Bacillus suhtilis together with 
the streptococcus in cultures obtained from blood and brain is not always due 
to contamination. Transition forms of these were commonly seen in smears. 
Plecunorphic diplococcl or streptococci, and bacilli, were often found in the 
same chain in primary cultures and unmistakable small diplococcl were often 
seen within swollen, Gram-positive bacilli. 

It is i)ointed out that the close antigenic relation of the streptococcus ob¬ 
tained from equine encephalomyelitis to the streptococcus isolated in studies of 
encephalitis and poliomyelitis of human beings is shown by the fact that the 
precipitin reaction as well as the blood cultures often became suddenly negative 
following administration of the antistreptococcus serum. Moreover, most of 
the strains of streptococci Isolated from the nose, blood, and brain of horses 
that had encephalomyelitis, as some of those isolated from flies and drinking 
water, were agglutinated specifically by the encephalitis antistreptococcus se¬ 
rum prepared with streptococci obtained from persons having encephalitis. 

Types of tubercle bacilli in equine tuberculosis, A. S. Gbiffith (Jour, 
Compar, Path, and Ther., 50 (1937), No, 3, pp, 159-172), —The tubercle bacilli 
cultivated from 55 cases of equine tuberculosis, the total number Investigated 
bacteriologically in England, belonged to the bovine type In all but two instances, 
one of which was a strain of human type and the other a strain of avian type. 
“The bovine strains all exhibited the cultural characters of the more dysgonic 
members of the bovine type, and rather more than half of them were fully 
virulent for the test animals. The rest were less virulent than standard bovine 
bacilli fo^all the species of animals tested, the degree of attenuation varying 
from slight to considerable.** 

A problem and a plan relative to the study of bird diseases, 0. B. Wobth 
(Bird-Banding, 8 (1937), No. S, pp. 109-113). —An outline discussion of a pro¬ 
posed Nationwide survey of bird diseases to be undertaken while evidence of 
the assumed recent epidemic which has resulted in an almost universal scarcity 
of individuals is at hand. 
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[Oontributiions on aTian pathology] (Poultry Sol., 16 (1987), No. 5, pp. 845, 
860-862). —^Abstracts are given of contributions presented at the annual meet¬ 
ing of the Poultry Science Association held at Madison, Wis., in August 1937, as 
follows: The Recovery of Laying Pullets From Cecal Coccidiosis as Affected by 
Feeding Varying Amounts of Cod Liver Oil, by R. R. Murphy, J. B. Hunter, and 
H. C. Knandel (p. 345); Susceptibilty and Resistance of Some Strains of 
Chickens to Fowl Leucosis, by H. L. Wilcke, C. D. Lee, and C. Murray (p. 360); 
Experiments in the Transmission of Fowl Paralysis by Inoculation, by J. R. 
Beach (pp. 360, 361); Relationship Between Colon Bacilli and Cecal Coccidiosis 
in the Production of Chronic Coccidiosis, by G. L. Ott (p. 361); Feeding Sulphur 
to Control CJoccidiosis in Poultry, by C. A. Herrick and C. E. Holmes (p. 361) 
(B. S. R., 76, p. 856) ; Short Interval Testing for the Eradication of Pullorum, 
by C. A. Bottorff (p. 361) (N. H. Experiment Station) ; and A Modified Pigeon- 
Pox Vaccine-Virus for Fowl-Pox Immunization, by R. E. Lubbehusen (pp. 361, 
362). 

Notes on avian coccidiosis, D. C. Boughton (Auk, 54 (1937), No. 4, pp. 500- 
509, pi. 1). —^After caliing attention to two types of avian coccidia represented 
by the genera Isoapora and Eimeria, coccidiosis of small birds and the examina¬ 
tion and sources of bird hosts are considered. The distribution of coccidia 
among birds is then reviewed, mention being made of those orders for which 
coccidia have not been reported. A list is given of 26 references to the 
literature. 

Studies in coccidiosis in chickens: Calcium carbonate additions and 
coccidia, C. E. Holmes, C. A. Hereick, and G. L. Orr (Poultry Set., 16 (1987), 
No. 5, pp. SS5-339). —In further work at the Wisconsin Experiment Station 
(E. S. R., 76, p. 696) more deaths occurred in two of three trials after infection 
with coccidiosis when “6 percent of chick size oystershell was added to a basal 
diet containing 0.8714 and 0.9343 percent calcium and phosphorus, respectively. 
The results of the three trials indicate that with the higher levels of calcium 
carbonate more deaths occurred after infection with coccidiosis. Attempts to 
determine the effects of different levels of calcium carbonate on mortality from 
coccidiosis, holding the calcium to phosphorus ratio constant by means of 
disodium phosphate, were not successful, due probably to unpalatability of the 
rations containing this phosphorus supplement.’’ 

Variations in fowl-pest virus, ^R. D. Mackenzie and G. M. Findlay (Brit. 
Jour. Expt. Path., 18 (1987), No. 2, pp. 188-145). —Through intracerebral pas¬ 
sage in passively immunized canaries a variant of the fowl pest virus was pro¬ 
duced. Intracerebral passage of this canary variant in mice has led to the 
formation of a mouse variant These two variants and the original or starting 
strain can be differentiated from each other by their pathogenic effects in mice. 
Both variants and the original strain are antigenically relate4- 

The transmission of fowl pest to ferrets, Q. M. Findlay and R. D. Mac¬ 
kenzie (Brit. Jour. Expt. Path., 18 (1987), No. 2, pp. 146-155, figs. 4). —It is 
shown that the ferret and fitch are highly susceptible to the virus of fowl pest 
One strain of fowl pest killed ferrets on intracerebral and intraperitoneal inocu¬ 
lation as well as on intranasal instillation; a second failed to kill on intraperi¬ 
toneal inoculation, but killed after intracerebral Inoculation and intranasal 
instillation; another strain failed to kill, but produced a febrile reaction on 
intracerebral inoculation. The pathogenicity of fowl pest strains for ferrets 
paralleled their pathogenicity for mice. All four strains produced cross immu¬ 
nity in ferrets. The clinical symptoms produced in ferrets by the fowl pest v^rus 
were those of an ascending myelitis. At autopsy there were also found broncho¬ 
pneumonia and lesions of the liver, kidney, and stomach. No relationship could 
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be found between the virus of fowl pest and other viruses—canine distemper, 
Influenza, and Rift Valley fever—^which induce bronchopneumonia in ferrets. 
The pig inoculated intranasally with fowl pest virus exhibits no reaction but 
develops immune bodies; inoculated intracerebrally it develops a short febrile 
reaction. 

Attempts at cultivation of viruses producing leukosis in fowls, J. Fubth 
and O. Bbeedis {Arch. Path., U (1937), No. pp. 281-^02, figs. 6).—In the 
studies conducted the authors found that ‘‘leukemic myeloblasts of chickens 
(virus 1) remain viable in vitro in liquid cultures for at least 30 days and pro¬ 
duce leucosis when inoculated into chickens. In solid cultures of spleen and 
bone marrow from chickens with myeloid leukemia a symbiotic growth of 
myeloblasts and fibroblastlike cells occurs. These cultures likewise have the 
ability to produce leucosis. Fibroblastlike cultures of bone marrow of a chicken 
with erythroleucosis, not containing leucotic blood cells, failed to produce 
Jeucosis. 

“The leucotic virus 2 survives in vitro for at least 36 days in the presence of 
cells resembling neoplastic endothelium produced in vivo by this virus. 
Osteochondrosarcoma produced by virus 12 when grown in vitro yields fibroblast- 
like cells. Inoculation of these cells into chickens after 91 days of cultivation 
produced both osteochondrosarcoma and leucosis. Virus 12 produces both 
osteochondrosarcoma and leucosis. Cultures of sarcoma produced by virus 13 
grown in vitro for 158 days and free from blood cells produced both sarcoma and 
leucosis. This observation supports the view that virus 13 stimulates both 
primitive blood cells and mesenchymal cells other than blood cells. Virus 13 
perishes in vitro within approximately 2 weeks in the presence of normal fibro¬ 
blastic cells of spleen and of embryonal leg. Virus 1, which produces leucosis, 
perishes in the presence of sarcoma cells produced by a virus that does not stimu¬ 
late primitive blood cells. 

“These experiments support the opinion that oncogenic viruses multiply in 
vitro only in the presence of cells on which they confer neoplastic properties. 
They indicate that a single virus may stimulate both primitive blood cells and 
flbroblastlike cells. The different viruses studied retained their characteristics 
during a period of observation of from 3 to 5 yr.“ 

Experimental study of Plasmodium gallinaceum, a parasite of the do¬ 
mestic fowl [trans. title], E. Bbumpt (Ann. Parasitol. Humaine et Compar., I 4 
(1936), No. 6, pp. 597-620, figs. 10). —In the course of transmission studies with 
a strain of P. gallinaceum (B. S. R., 73, p. 394) originating in Ceylon, the de¬ 
tails of which are given in a table of nine pages, it was found to develop rapidly 
in 100 percent of the yellow-fever mosquitoes infected and equally so in Stegomyia 
albopicta (=8. variegata), by which it is transmitted. Culex fatigam did not 
transmit the infection even when fed in large numbers on diseased fowl, neither 
did the northern house mosquito. 

PuUorum disease eradication making progress, H. Van Roekel (New 
England Poultryman and Northeast. Breeder, 25 (1937), No. 4 , pp. 14 , 15 ).— 
This contribution from the Massachusetts Experiment Station includes a 
summary of the 10-yr. pullorum testing work in Massachusetts and a puUorum 
testing sudSmary of work in the New England States during 1936-37. 

A note on a variety of Salmonella enteritidis isolated from pigeons, J. F. 
Shihlaw and S. G. Iteb (Indian Jour. Vet. Sci. and Anim. Hush., 7 (1937), 
No. S, pp. 231-^42^ pi. If figs. 2). —In a batch of pigeons inoculated with experi¬ 
mental pigeon pox virus at the Imperial Veterinary Research Institute, at 
Mukteswar, deaths from a septicemic disease occurred, and from the heart 
blood of such pigeons a Gram-negative bacterium was isolated. 



10S8] 


AGRICULTURAL ENGINEERING 


543 


A note on the incidence of Synganins trachea in turkeys, with observa¬ 
tions on nodules caused by this parasite, E. B. Wehb {Poultry 8ci,, 16 
{1937)t No, 5, pp, SSlSSJf), —An examination was made of the tracheae of 986 
turkeys collected at a poultry market in Washington, D. C., in November and 
December 1936. The age of most, if not all, of these birds is believed to have 
been under 1 yr. and probably not over 9 mo. The i)ercentage of infestation 
was found to be approximately 14.7 percent, or about 7.8 percent lower than 
that reported by Ransom in 1921 for the same territory (E. S. R., 45, p. 77). 
The lower percentage of infestation determined for 1936 is thought to indicate 
that gapeworms in turkeys have become a less serious problem to the i)oul- 
tryman. 

AGRICULTURAL ENGINEERING 

Agricultural engineering {U, 8, Dept Agr,, Sec, Agr. Rpt, 1937, pp, 99- 
102), —A brief description is given of the work of the Bureau of Agricultural 
Engineering as regards farm improvements, the evolution of the tractor, farm 
drainage, use of irrigation water, barn temperature, cotton-ginning practices, 
fertilizer application, a basin-forming lister, and a disk jointer. 

[Agricultural engineering investigations by the Pennsylvania Station] 
{Pcnmylvania 8ta. Bui, 352 {1937), pp, 2h-26), —Progress results are briefly 
presented of investigations on the ofllciency of milk coolers, by J. E. Nicholas; 
use of tractors, by R. U. Blasingame and A. W. Clyde; artifleial curing of 
alfalfa, by Clyde and S. I. Bechdel; harvesting potatoes and mechanics of till¬ 
age tools, both by Clyde; and precooling eggs on the farm, by Nicholas. 

Ground water, C. F. Tolman {New York and London: McOraw-Hill Book 
Co,, 1937, pp, XVII’{-593, figs, 189), —In addition to a brief historical introduc¬ 
tion, this book contains chapters on elements of ground-water hydrology and 
application to ground-water litigation; rainfall, run-ofif, evaporation, and 
transpiration; hydrologic properties of water-bearing materials, except soils; 
the soil; occurrence of water and forces acting in the zone of aeration; influ¬ 
ent seepage including water spreading; percolation, ground-water turbulent 
flow, and permeability; the water table in granular pervious material; ground- 
water in fractures and solution openings; confined water; geological classifi¬ 
cation of artesian aquifers; wells; oil field fluids; springs; the ground-water 
inventory; and ground-water provinces of the United States and Hawaiian 
Islands. The preface states that “this book is the first general treatise of 
the science published in English and the only one to attempt a summary of 
the results of the Intensive study of subsurface water in western United 
States, where existence depends upon the exploration and development of 
ground water.” 

Geology and ground-water resources of Webb County, Texas, J. T. I/>NS- 
DALE and J. R. Day {U, 8, Oeol. Survey, Water-Supply Paper 778 {1937), pp, 
V+lOi, pis. 12, figs, 6).-—This is a report of an investigation made in cooperation 
with the Texas Board of Water Engineers and the Engineering Experiment Sta¬ 
tion of the A. and M. College of Texas. It is intended to serve as a practical 
guide to the ground-water resources of the county, with special reference to the 
supply of ground water available for irrigation. 

The warm springs of Georgia: Their geologic relations and origin, D. P. 
Hewett and G. W. Cbiokmay {U, 8, deol. Survey, Water-Supply Paper 819 
{1937), pp. IV-{-40, pis. 8, fig. i).—This preliminary report, prepared in co¬ 
operation with the Georgia Department pf Forestry and Geological Development, 
presents briefly the geologic relations and origin of the known warm springs 
of Georgia, found in a belt that extends from Bamesville southwestward about 
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40 miles to Warm Springs. The Investigation included a study of the distribu¬ 
tion, environment, discharge, chemical character, and temperature of the spring 
waters of the region; and, because of their bearing on the probable source of 
spring waters, it also included measurements of the local rainfall and of water 
levels in selected wells and determinations of the distribution of the run-oif of 
the streams from an area of 32 sq. miles on Pine Mountain near Warm Springs. 

Soil conservation districts for erosion control {V. S. Dept. Agr., Misc. Puh. 
29S il9S7), pp. 19, figs. 7).—The purpose of this publication is to show how the 
Soil Conservation Service may cooperate with farmers through mechanism 
provided by State legislation covering soil conservation districts. 

Design and construction of the drop inlet soil-saving dam, compiled by 
C. L. Hamilton et al. {V. S. Dept, Agr., Sail Conserv. Serv., 1937, 8C8-EP-14i 
PP- pis. 25, fig. 1 ).—This is a joint contribution of the Soil Conserva¬ 

tion Service and the University of Wisconsin. It deals with the drop inlet soil¬ 
saving dam and reports this work in technical detail. 

The Nichols terrace: An improved channel-type terrace for the South¬ 
east, J. J. Henry in collab. with M. L. Niohols (XJ. 8. Dept. Agr.y Farmers* Bui. 
1790 (1937), pp. 11+13, figs. 11 ).—The Nichols terrace, here described, is charac¬ 
terized as a major contribution to agriculture, being widely accepted in the 
Southeast as the most effective means of erosion control. 

The Nichols terrace is not a terrace in the true sense of the word. It is instead 
a shallow waterway which conducts run-off water slowly from cultivated fields. 
The terrace feature is built entirely from the upper side so that soil is moved 
only down hill. A shallow, broad channel is cut down into the soil or often 
into the subsoil below the natural level of the field. This broad channel spreads 
the water and thereby reduces its power to carry away the soil and overcomes 
the most serious objection to the hillside ditch. No effort is made to maintain 
the distinct terrace ridge, the ridge being blended into the slope after the field 
is worked. Information is given on the best methods of constructing the Nichols 
terrace. 

Public Roads, [December 1037] (V. 8. Dept. Agr., Public Roads, 18 (1937), 
No. 10, pp. 185-200+[1]^ figs. 22 ).—This number of this periodical contains 
data on the current status of various highway projects receiving Federal funds 
as of November 30, 1937, and the following articles: A Machine for Impact and 
Sustained Load Tests of Concrete (pp. 185-194) and Determination of Variation 
in Unit Pressure Over the Contact Area of Tires (pp. 195-198), both by L. W. 
Teller and J. A. Buchanan. 

Federal highway programs (U. 8. Dept. Agr., Sec. Agr. Rpt., 1937, pp. 112- 
115 ).—^A brief statement is presented covering the progress of the Bureau of 
Public Roads In the elimination of grade crossings, large-scale highway planning, 
and highway construction. 

Guides to traffic safety (TJ. 8. Dept. Agr., Bur. Puh. Roads, 1937, pp. ///+ 
31).—This report, prepared by the Executive Committee of the National Con¬ 
ference on State and Highway Safety, outlines methods suggested by experience 
for dealing with current pressing problems of street and highway safety. 

A seed dropper for cereal nursery rows, L. C. Burnett (Jour. Amer. 8oc. 
Agron., 29 fl937). No. 5, pp. 419, 420, fig. 1 ).—In a contribution from the Iowa 
Experiment Station a seed dropper is described which has been adapted from 
the chain-drive model planter. The •tool consists of a belt operating in the 
bottom of a trough with an adjustable gate that may be set for different 
row lengths. 

Tihe development of a flotation process for the cleaning of clover seeds, 
F. 0. Dyidr and H. L. McClelland (8ci. Agr., 18 (1937), No. 2, pp. 60-101, figs. 
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Sff),—In studies conducted at the University of Toronto the film fiotation ];n'oces8 
seemed to be the most promising cleaning process, and this method was de* 
veloped finally into a commercial means of freeing clover seed from the seed 
of bladder campion, night-fiowering catchfiy, and white cockle. Subsequently 
dodder and other weed seeds were added to the list. 

The experiments showed that there are differences previously unknown in the 
wettability of the coats of seeds. The difference in some cases is sufficient to 
allow a good separation using a water bath alone. It is possible to increase the 
wettability of some seeds more than of others by the use of the proper reagent 
and to decrease the wettability of others. The difference in wettability may 
be increased to such an extent as to make separation difficult by other means 
comparatively easy by fiotation methods. Successful separation has been made 
from clover of bladder campion, night-flowering catchfiy, white cockle, and 
dodder, and the principle may be capable of extension to other weed seeds. 

Building and remodeling dairy barns, 0. S. Rhode and W. A. Fosteb (Illi¬ 
nois Sta. Circ, (1937), pp. 87+[1], figs, 15 ),—Practical technical informa¬ 
tion is given on the subject, together with working drawings and special 
features. 

Investigation of summer cooling in the warm-air heating research resi¬ 
dence, A. P. Kbatz, M. K. Fahnestochk, and S. Konzo (JW. Engin, Expt, 8ta, 
But 290 (1937), pp. l^jd, figs, SO ),—This bulletin contains the results obtained 
during three summer seasons. 

Tests on cooling with ice showed that the ducts and registers of a central 
forced-air heating system can be successfully adapted as a distributing system 
for cooled air in the summertime without material alterations. There is no 
tendency for a pool of cold air to collect near the floor if the temperature of 
the air entering the room through the registers is not lower than 60® P. 
Baseboard registers can be used without objectionable drafts resulting if the 
velocity of the air at the register face is below 300 ft per minute, although 
wall registers located 7 ft. above the floor are preferable to baseboard registers 
with perforated grilles. A two-story building of the type of the research 
residence may require the equivalent of 2 tons of ice in 24 hr., including the 
basement load, on days when the maximum outdoor temperature reaches 100®, 
if an effective temperature of approximately 73® is maintained indoors. The 
use of awnings at all windows on east, south, and west exposures may result 
in savings of from 20 to 30 percent in the required cooling load. The cooling 
load per degree difference in temperature is not constant, but increases as the 
outdoor temperature increases. The heat lag of the building complicates the 
estimation of the cooling load under any specified conditions, and makes such 
estimates based on the usual methods of computation of doubtful value. 

The circulation of air from the outdoors at night, when used as a supplement 
to artificial cooling during the day, has considerable merit in reducing the 
seasonal cooling load that would otherwise be required, and may make the use 
of artificial cooling unnecessary for a considerable portion of the summer season. 
The most effective method of circulating air from the outdoors at night Is to 
open all of the windows and to use a fan drawing the equivalent of approxi¬ 
mately 17 air changes per hour into the windows of the first and second 
stories and discharging the air into the attic to escape from the attic windows. 
Satisfactory cooling with outdoor air at night probably cannot be accomplished 
by employing less than 9 air changes per hour, but the gain arising from the 
use of more than 30 air changes per hour is very small. There is some advan¬ 
tage in opening the windows at 6 p. m. rather than 9 p. m., even if the 
outdoor temperature is slightly higher than the indoor temperature at 6 p. m. 
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In tests on cooling with mechanical refrigeration an indoor temperature of 
approximately 80® with relative humidity below 55 percent resulted in satis¬ 
factory comfort conditions in the living quarters of a residence. For complete 
comfort in sleeping quarters a somewhat lower temperature is desirable. The 
introduction of approximately one air change per hour of outdoor air for the 
purpose of ventilation is sufficient to prevent objectionable odors. A mechani¬ 
cal refrigeration unit capable of producing 2^2 tons of refrigeration is sufficient 
to maintain conditions of comfort on two stories of a residence similar to the 
research residence when the outdoor temperature does not exceed 103® and an 
amount of outdoor air equivalent to one air change per hour is used for the 
purpose of ventilation. The cooling load during the daytime can be reduced by 
supplementing artificial cooling during the day with cooling by means of outdoor 
air circulated at night. 

Room-cooling units should be oi)erated and controlled to maintain a constant 
dry-bulb temperature in the room rather than to maintain a complex schedule 
of indoor temperatures varying with the outdoor temperature. A room-cooling 
unit of 300 lb. ice capacity and having a melting rate of approximately 20 lb. 
of ice per hour would be adequate to satisfy the normal cooling requirements 
of a medium-sized first-story room of a residence for most summer days, if no 
outdoor air other than that which enters by natural infiltration is introduced 
for ventilation. However, if the occupancy of the room is to be more than 
two persons it is essential that additional capacity be supplied for the necessary 
ventilation required to reduce undesirable odors. 

The initial ice melting rate, or the melting rate during the first hour after 
the unit was started, was nearly twice as great as the normal melting rate. 
Of the total amount of heat absorbed by the room-cooling units, approximately 
from 16 to 38 percent was absorbed in the dehumidification process. In addi¬ 
tion to the lowering of the dry-bulb temperature the relative humidity of the 
air in the rooms was, in most cases, reduced about 15 points after 3 or more 
hours of continuous operation of the units. Although not centrally located on 
the first story of the residence, the cooling units operated in the living room 
effectively cooled and dehumidified the air in the adjoining rooms, and there 
was some Indication that the reduction in relative humidity extended to the 
second story. 

AGRICULTURAL ECONOMICS 

A formula for reducing the computations necessary to find the variance 
of a set of averages, W. D. Baten (ifoar. Apr. Res. [U. S.], 55 (1937), 'No, 8, 
pp, 575-580), —In this contribution from the Michigan Experiment Station, 
formulas are derived which “enable one to find the mean and the standard devia¬ 
tion of a set of averages without actually finding the averages or the deviations 
from the general mean and by employing smaller numbers than the original 
measurements. These formulas reduce the work of computation.** 

[Investigations in agricultural economics by the Ohio Station] (Ohio 
8 ta, Bimo, Bui, 189 (1937), pp, 163-165, fig, 1), —^A chart by H. R. Moore shows 
the relation of farm products prices and land values in Ohio, 1886-1936. The 
index numbgrs of production, prices, and income (E. S. R., 78, p. 409) are brought 
down through August 1937 by J. I. Falconer. 

[Investigations in agricultural economics by the Puerto Rico Station, 
1936] (Puerto Rico 8ta, Rpt, 1986, pp. 9-16, 55-61, fig- 1).—The climatic and 
marketing factors in relation to land utilization are described, special attention 
being given to the possibilities for bamboos, palm chestnuts, and vanilla in 
the ]]|0tUitainous areas, and for truck crops for winter marketing in New 
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York City» pineapples, mangoes, pastures, etc., on the northern coast The 
possibilities for markets for winter-grown vegetables in the continental United 
States and factors limiting such marketing are discussed, and the results given 
of some experimental shipments of limes that had been carefully picked, graded, 
and wrapped and packed and of sweet corn carefully graded, packed, and iced 
in the field. Both experiments gave encouraging results. 

[The agricultural situation, 1037] (U, 8, Dept. Agr., Sec. Agr. Rpt, 19S7, 
pp. 44-^7, 98, 99). —^This report of the Secretary of Agriculture to 

President Roosevelt is planned “to emphasize certain principles that 5 yr. of 
agricultural and industrial recovery has clarified and demonstrated” rather 
than to give particulars of the year’s production and of farm prices and farm 
income. The relationship of farm and factory, the influence of city wage rates, 
the need for rural-urban balance in production, adjustments in industry, inter- 
group cooperation, farm objectives that harmonize with the general welfare, 
new needs of our maturing economic system, etc., are discussed. The principles 
and major requirements of crop adjustment and the problems and requirements 
of coiton, wheat, and other crops are described. The national conservation 
program is outlined. The foreign trade of the United States, the debtor-creditor 
position of the United States, the outlook for farm exports, the significance 
of trade agreements, etc., are discussed. The requirements in land planning, 
the main aims, effects on farm land values, insecurity of tenants and owners, 
etc.; the land programs under way, including the farm tenant act, the water 
utilization plan, and State legislation; land treatment for flood control; the 
Soil Conservation Service; and farm labor, including trends of wages, living 
standards, labor clauses in marketing agreements, etc., are also discussed. A 
brief analysis is made of the conditions existing and changes since the beginning 
of the depression in farm income, farm credit, and farm production in the 
leading crops, and of the crop shifts since the war. Costs of marketing and 
grading and standardization are also discussed. The Commodity Exchange 
Act and its operation and some rulings and court decisions under the Packers 
and Stockyards Act are described. 

The farm outlook for 1088 (U. 8. Dept. Agr., MUc. Pul). 298 (19S7), pp. 
IV+4S, figs. 12). —This publication, prepared by the Bureau of Agricultural 
Economics in cooperation with representati^'es of the State agricultural col¬ 
leges, includes facts and information to assist farmers in planning their 1938 
operations. The general outlook as regards domestic and foreign demand for 
farm products, the general price level, farm credit, farm labor, building ma¬ 
terials, farm machinery, fertilizers, and farm family living is discussed. More 
detailed analysis is made of the outlook for cotton, wheat, tobacco, fruits, truck 
crops for market and canning, sweetpotatoes, potatoes, rice, flaxseed, soybeans, 
clover and alfalfa seed, peanuts, dry beans, tree nuts, feed grains, corn, oats, 
millfeeds, hay, hogs, beef cattle, sheep and lambs, wool, mohair, dairy products, 
chickens and eggs, turkeys, and horses and mules. 

A graphic summary of the number, size, and type of farm, and value of 
products (based largely on the census of 1930 and 1935), 0. B. Bakes 
(U. 8. Dept. Agr., Miso. Puh. 266 {1937), pp. [2]+76, figs. idd).~Thls publica¬ 
tion is one of the series previously described (E. S. R., 77, p. 117). 

A statistical study of agricultural and related trends in South Carolina, 
J. L. Fulmeb (South Carolina 8ta. Bui. 312 (1937), pp. 72, figs. fi7).~‘The 
purposes of this study are to determine (1) the economic changes in the acre¬ 
age, yield, and production of important crops; (2) shifts in the numbers of 
important classes of livestock; (3) the relationship between trends in cropsrand 
livestock enterprises and such local factors as weather, farm prices, fertilizer 
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sales, number of farms, size of farms, population, and cotton mill activity; and 
(4) by comparison, the relationship between State, national, and international 
trends in the acreage of cotton and tobacco.*’ Tables and charts are included 
and discussed showing for cotton, tobacco, corn, oats, hay, wheat, sweetpota- 
toes, potatoes, and the eight crops combined the general trends and yearly 
variations in acreages, yields, and production, 1902-36, inclusive, and for horses, 
mules, hogs, cows and heifers, and sheep the numbers on farms and trends from 
January 1, 1902 to January 1936, inclusive. The climatic conditions influencing 
the agriculture of the State are discussed. Charts with discussion show the re¬ 
lationship, 1902-36, of seasonal wholesale prices of all commodities in the 
United States and the farm prices of the seven major crops and of cotton and 
cottonseed in the State; the relationship, 1902--35, of cost factors in cotton pro¬ 
duction in the United States and farm prices of cotton and cottonseed in the 
State; and the relationship, 1902-35, of purchasing power of the total farm 
value of cotton and cottonseed and acreage of cotton harvested the following 
year in the State. 

The production of cotton increased rapidly to 1920 then declined 63 percent 
in 1921, with a further decline in 1922, after which it increased an average of 
0.4 percent each year. Corn production increased rapidly to 1917 then de¬ 
clined considerably to 1928, after which there was a slight recovery. Oats pro¬ 
duction increased rapidly to 1918 and very slightly thereafter. Hay production 
increased to about 1928 and potato production to about 1931, after which dates 
both dropped below normal materially. Wheat production showed a consistent 
decline to 1931, then a sharp recovery. The trend for tobacco was generally 
upward during the entire 35 yr., but after 1928 it was below the previous 3‘yr. 
level. The composite index of production of the seven crops rose rapidly until 
1920, dropped 39 percent in 1921, and fluctuated around that level for the re¬ 
mainder of the period studied. The number of horses increased until 1918 and 
the number of mules until 1921, after which dates both decreased rapidly. The 
number of hogs and of cows and heifers increased until 1919; hogs then de¬ 
creased until 1927 and cows and heifers until 1931, after which dates both 
showed recovery in numbers. The number of sheep showed a downward trend 
throughout the 35-yr. period but the rate of decline was less after 1926. In the 
farm set-up cotton was emphasized until 1932, after which feed crops gained in 
prominence. Price relationships appeared to be the most important factor caus¬ 
ing changes in farm enterprises. Growth of the textile industry afforded al¬ 
ternative employment when agriculture was in an unfavorable position. The 
shift was reflected flrst by number of people on farms and number of farms 
and Anally by acreage of different crops and numbers of different classes of 
animals. 

“The long-time expansion of the agricultural industry from 1902 to 1918 was 
caused largely by the rising price level. Since 1918 a series of events has been 
responsible for the curtailment of the agricultural industry. The general price 
level declined rapidly from 1919 to 1921 and from 1929 to 1932 but farm prices 
declined more. The effect of these price movements was accelerated and made 
more acute by the bollweevil and a decade of rainfall generally unfavorable to 
cotton yields^ In recent years a normal response of the major agricultural en¬ 
terprises to the improvement in prices was prevented by acreage control. This 
artificial factor was a more serious detriment than at first appears to be the 
case, because the effect of the bollweevil was noticeably less and also precipita¬ 
tion favored yields more than previously.” 

Foreign Agriculture, [November 1937] (U. 8. Dept. Agr., Bur. Agr. Soon], 
Foreign Agr., l {19S7), No. 11, pp. 529-S86, figs. 8 ).—Included are articles on 
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British Imperial Preference in Relation to United States Leaf Tobacco Exports, 
by H. L. Franklin (pp. 631-556), and Farm Tenancy in Ireland, by A. T. Murray 
(pp. 557-682), and notes on recent developments in foreign agricultural policy 
as follows: Province of Quebec enacts sweeping marketing regulations, new 
German trade and payment agreement with New Zealand, and Argentine opens 
grain office in Europe. 

The world sugar situation, 1937 {U. 8. Dept, Agr., Bur, Agr, Econ.^ 1937, 
pp. M+Uf pis, 6 ),—EWorld production of sugar, sugar beet acreages, consump¬ 
tion and stocks of sugar; United States sugar supplies, entries under the quota 
system, deliveries and consumption, prices, etc.; the sugar situation in Cuba; 
and Java sugar production are discussed. Excerpts from the article on The 
London Sugar Agreement by Keeler (E. S. 11., 77, p. 712) are included. 

Agricultural imports classified on the basis of their competitive nature 
and tariff status, C. F. Wells (U. 8 , Dept. Agr., Bur, Agr. Econ., 19S7, pp. 
W-i-SO ).—The purpose of this publication “is to contribute material of a 
descriptive and analytical nature which will promote a better understanding 
of the nature of the agricultural products that are being imported into the 
United States and their relation to domestic agriculture.” 

Agricultural Imports are classified in four ways: (1) Those commodities 
which are also produced in the 'United States and those which are not; (2) 
those commodities which compete with domestic farm products and those which 
do not; (3) those whose tariff status is a factor affecting the price of com- 
l)etitive domestic farm products; and (4) those which are free of duty and 
those which are dutiable. The report deals only with the direct effects of 
duty changes, making no attempt to analyze the many indirect effects of such 
duty changes on domestic agriculture and on foreign trade in agricultural 
products. 

Tables show the percentages of imported agricultural products classified on 
the basis of their competitive nature that were duty-free and dutiable during 
the periods from 1924-25 to 192S-29, from 1929-30 to 1932-33, and 1934-36, 
and the quantities and value of different commodities imported during the 
same periods, the classification being on the basis of whether or not the com¬ 
modities are also produced in the United States and whether or not they are 
substituted for domestic farm products. 

The author states “this tentative classification of agricultural imports on 
the basis of the probable price effects of changes in their duties leads to the 
following conclusions for the 4-yr. period beginning July 1, 1929 (percentages 
in each class are minimums since about 8 percent of Imports were not classi¬ 
fied) : (1) At least 54 percent of the agricultural imports in terms of value 
do not compete with domestic farm products either directly or indirectly, and 
therefore changes in the duties on these imports would not tend to raise or 
lower the price of domestic farm products appreciably. (2) At least 38 per¬ 
cent of the agricultural imports were competitive and were subdivided into 
four groups, B, C, D, and E, on the basis of the degree to which changes in 
their duties would affect prices of domestic agricultural products. A restriction 
of imports of products in group B, representing less than 1 percent of total 
agricultural imports, would raise prices of domestic farm products only a 
negligible amount Changes in the duties on products in Class C would also 
have a negligible effect on the prices of the domestic farm products. Groups 
B and O combined represent at least 15 percent of total agricultural imports, 
and the domestic products with which they compete were the source of about 
60 percent of cash farm income in the period mentioned. ... (8) Changes 
in the duties on products in groups D, and E, representing at least 24 per^ 
42962—38-8 
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cent of agricultural imports, would have had some effect, the extent of which 
is unknown, on the prices of the domestic farm products with which they 
compete. Products in groups D and E competed with domestic farm products 
from which about 25 percent of cash farm income was derived.” 

The farm business from 1920 to 1935 on one hundred forty-one Ohio 
farms, J. H. Sitterley and J. 1. Falconer {Ohio Sta, Bui, 587 {1037), pp. 22, 
flge. 3 ),—“The primary purpose of this analysis is to observe some of the effects 
of the radically changing conditions between 1929 and 1935 on net cash income, 
to record the recognizable adjustments made, and to determine, insofar as 
possible from the records, some of the characteristics of those farms that obtained 
the largest and those that obtained the smallest incomes during the period.” 

Tables and charts are included and discussed showing (1) by years 1921-35, 
inclusive, the Indexes of gross cash agricultural income in Ohio and on the 141 
farms in the study (1929^5) and the prices received by Ohio farmers for agri¬ 
cultural products and paid for factors of production, and (2) for the farms 
studied the average cash receipts by sources and cash expenditures by types 
by years 1929-35, expenses for replacements and improvements, utilization of 
land, crop yields and production, livestock production, etc. Comparisons are 
made of farms with the highest and lowest net cash incomes. 

“There was no tendency between 1929 and 1935 on these farms to make major 
changes in farm organization other than to increase or decrease the scale of 
operation. Net cash income declined 60.1 percent, cash receipts 51.7 percent, and 
cash expenses 52.9 percent, from 1929 to the end of 1932. In 1935, net cash 
income was 12.8 percent, cash receipts were 19.3 percent, and cash expenses 
24.2 percent below the 1929 level. The total farm acreage and acreage of crops 
of the 141 farms tended to increase as prices declined. More head of breeding 
and producing stock were on these farms at the end of 1932 than at the beginning 
of 1929. For the group as a whole, curtailments in expenditures by 1932 resulted 
in but two-thirds the quantity of feed being purchased, only slightly more than 
one-half the tonnage of fertilizer and lime being used, one-half the number of 
head of breeding and feeding stock being bought, and approximately one-third 
the number of farm implements being purchased, in comparison with 1929. Re¬ 
ceipts from poultry declined the least of the major sources of livestock income, 
and receipts from hogs the most. Total receipts from crop sales declined the 
most rapidly and recovered first. The amount of hired labor remained fairly 
constant, but owing to the use of more family labor, the total number of men 
employed on these farms increased from 1.5 men per farm in 1929 to 1.9 men 
in 1935. The number of dollars spent for fuel and oil remained almost stationary 
during the 7 yr. The farms that had the highest average net cash income for 
the period were among the high farms in 1929, The farms that had the lowest 
average net cash income for the period were among the low farms in 1929. Size, 
volume of business, geographic location, and efladency were the chief factors 
that contributed to the difference in income between the two groups. Although 
there were no farms among the 141 that did not have some fiuctuation in yearly 
income, the farms in the high group had less fiuctuation during the 7 yr. than 
did the farms in the low-income group.” 

The production and sale of poultry and eggs in three Rhode Island areas, 
A. W. Manchester and H. C. Fowler {Rhode Island 8ta, Bui, 262 {1937), pp, 
31, flff. 1 ),—^This bulletin is based on a survey made in the spring and summer 
of 1936 in three areas (1) the town of Foster, a general farming district with 
little opportunity for local retail sales of eggs; (2) the towns of Narragansett 
and South Kingstown, representative of districts having a summer market at 
shore resorts; and (3) the town of West Warwick, typical of industrial and 
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suburban areas having good local retail outlets. The analysis is chiefly by areas 
and totals for all areas. Tables are included and discussed showing the distri¬ 
bution of flocks by size and of poultry by size of flocks; egg sales by method of 
marketing, type of flock, and season, hatching, and sale of baby chicks; and 
the utilization of capacity of poultry houses by tyjie of flock. The relation of 
season to the method of sale and the amount of poultry not reported by the 1935 
U. S. Census are discussed. Some of the flndings were: 

As compared with 1934, commercial flocks in 1935 had increased 21 i)er- 
cent, while side-line flocks had decreased 4 percent and family-supply flocks 
20 percent. Fifty-flve percent of the hens were in commercial flocks, 34 per¬ 
cent in side-line flocks, and 11 percent in family-supply flocks. Of the poultry 
keepers, 80.7 percent had less than 100 hens each, 14 percent between 100 and 
600 hens, and 5.3 percent 600 or more. I-«ess than 36 percent of the poultry- 
men hatched any chicks and 62 percent of the chicks brooded were purchased. 
The number of hens housed in the fall of 1935 were suflacient to use 77 percent 
of the housing capacity on commercial farms, and 40 and 29 percent, resi)ec- 
tively, in the cases of side-line and family-supply flocks. Of the eggs produced 
in the three areas, 87 percent were sold. Of the sales, approximately 58 per¬ 
cent were to wholesalers or through commission firms, 30 percent were retailed, 
and 12 percent sold to stores. Sales directly to hotels and restaurants were 
only a fraction of 1 percent. Methods of marketing and yearly home con¬ 
sumption of eggs varied considerably in the three areas. The poultrymen, 
in general, did not change their marketing methods during the year. Summer 
retailing increased slightly in the shore towns but decreased somewhat in 
the other areas. Sales to stores in shore towns were 12 percent of total sales 
in the summer and 17 percent in the spring. 

Dairy farm organization and management in southeastern Pennsylvania, 
T. D. Johnson and J. B. McCord (Pennsylvania 8ta, Buh S50 (1937) ^ pp. 82, 
figs. 13 ).—This study, which applies to the years beginning April 1, 1930 and 
1931, was made in cooperation with the U. S. D. A. Bureau of Agricultural 
Economics. Records were furnished by 240 farmers during the first year and 
■J39 of the same farmers during the second year. The study was made in 
the same area and upon many of the same farms covered by the studies made 
in 1912 and 1922 previously noted (E. S. R., 34, p. 592 ; 55, p. 284), and com¬ 
parisons are made of the findings with those in the previous studies. In the 
analysis the farms were grouped as follows: (1) Dairy farms having also 
the mushroom enterprise, (2) dairy farms having over 15 percent of their 
total receipts from the poultry enterprise, (3) dairy farms with 10 cows or 
less, and (4) dairy farms with more than 10 cows. 

Some of the flndings were: Sales of livestock and livestock products were 
65 percent and crop sales 33 percent of all cash receipts in 1912, as compared 
with 90 and 4 percent, respectively, in 1931. Average labor income per farm 
decreased from $845 in 1930 to $110 in 1931-32, although more efficient farm¬ 
ing methods were used in the latter year. In 1930 the labor income averaged 
$1,278 on farms having over 20 cows and $228 on farms having less than 11 
cows. The average labor income in 1931 was —$388 on farms where the aver¬ 
age production of milk per cow was under 5,000 lb. In 1930 the average labor 
Income was $1,727 on the farms having a production index of over 110 and 
—$116 on those with an index less than 90. The corresponding figures for 
1931 were $284 and —$449. The low base quantity of milk allowed many farms 
tended to limit adjustments to Increase farm income. With unrestricted oppor¬ 
tunity to establish a new basic quantity of milk, a majority of the fafmers 
could Increase production considerably. Under current premiums for grade A 
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milk it is adyantageous for producers selling grade A milk to have as high a 
butterfat test as possible. Producers of grade B milk received the highest 
prices per pound of butterfat when the milk tested relatively low. Increasing 
poultry production until all available labor was utilized was a relatively satis¬ 
factory method of increasing income in many cases. Among the more im¬ 
portant factors affecting labor income were “number of cows, milk produc¬ 
tion per cow, butterfat test of milk, average price received for milk sold, 
purchased concentrate feeds per cow, feed cost per 100 lb. of milk sold, pro¬ 
ductive man work units per man, crop index, livestock index, and production 
index.” 

An economic study of land utilization in Steuben County, New York, 
W. B. Keeppeb {[New York^ Cornell 8 ta. Bui. 674 (1937), pp. figs. 12, 
maps 2). —This bulletin is one of the series previously noted (E. S. R., 77, 
p. 870). The area and its agriculture are described. The lands in the county 
are classified according to the intensity of their present and probable future use 
with class I about 14 percent, class II 30, class III 48, class IV 4, class V 3, anc 
used for residential purposes 1 percent. About 80 percent of the lands in class 1 
and about 60 percent of class II was idle or in woods and is primarily adapted 
to forests and recreational purposes. Classes III to V, inclusive, will probably 
remain permanently in agricultural use. In classes I and II, 64 and 29 percent ol 
the houses standing from 20 to 30 yr. ago are now gone or are falling. Of the 
occupied farms 76 percent in class I are classed as poor, and in class II 98 per¬ 
cent of the occupied farms are classed as poor or fair. Over 80 percent of the 
farms in classes IV and V were classified as good, very good, and excellent. 
Labor income records for the period 1926-29 showed an average labor income 
of $60 for farms in classes I and II as compared with $449 in classes III to V, 
inclusive. Full assessed value of land and buildings ranged from $11.49 per 
acre in class I to $66.95 in class V. In classes III to V, inclusive, 40 i)ercent 
of the occupied farms were on dirt or gravel roads and 79 percent did not have 
electricity available. Suggested road and electrification programs are included. 

“The purchase and reforestation of land in classes I and II, insofar as people 
are willing to sell at reforestation prices, will benefit, directly or indirectly, nearly 
every citizen of the State. It will prevent people from trying to farm land much 
of which never should have been cleared. It will aid in the preservation of wild 
life and provide hunting, fishing, and recreational areas. It will help to prevent 
disastrous fioods such as occurred in the summer of 1936 and in the spring of 
1936.” 

An economic study of land utilization in Rensselaer County, New York, 
R. S. Beck ([New York] Cornell Sta. Bui. 675 (1937), pp. 41 , figs. 16, map 1 ).— 
The analysis and discussions follow the same general lines as those in the 
bulletin noted above. In the classification of lands, subclasses (marked R) are 
made under each land class to show the lands that will probably remain in 
private ownership because of the demand for residential and private recreational 
purposes. 

The percentages of the lands in the different land classes were 1,16.9, IR, 17.1; 
II, 0.4, HR, 18; III, 21.6, IIIR, 17,4; IV, 1.8, IVR, 1.5; and urban, suburban, and 
village 5.4. «y 1930, over one-fourth (97,000 acres) of the land in farms in 1910 
had been abandoned. In class I, over 44 percent of the houses standing about 
86 yr. ago are gone, falling, or vacant. Of the occupied farms 75 percent were 
dassifled as poor. In land classes III to IVR most of the farms were classified 
as good to excellent. The full value of lands and buildings ranged from $5.77 
per acre in dass I to $77.92 in class IVR. In classes III to IVR, inclusive, about 
61 percent of the farms were on dirt or gravel roads in 1935 and 52 percent 
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had no electric service available. Suggested road and electrification programs 
are included. 

A description of the agriculture and type-of-farming areas in Texas, 

C. A. Bonnen and B. H. Thibodeaux {Texas 8ta. Bui, 5H {1937), pp. 91, 
figs, 77).—This bulletin prepared in cooperation with the U. S. D. A. Bureau of 
Agricultural Economics is a revision of Bulletin 427 previously noted (E. S. R., 
65, p. 678) and deals with the first phase of a study of agricultural adjustments 
in the State. It consists chiefly of maps with some charts and tables with 
brief explanatory discussions. The development of agriculture in Texas from 
1836 to 1935 is described bri,efiy. The maps show the physical, economic, and 
social factors that influence the agricultural production in the State, the land 
utilization, distribution of principal crops, different kinds of livestock, etc. The 
State is divided into 18 type-of-farming areas. Eleven of the areas are subdi¬ 
vided into 30 subareas due to differences within these areas suflaciently signifi¬ 
cant to indicate breaks in the type of farming. Each type-of-farming area is 
briefly described. 

Statistics of Texas agriculture, L. P. Gabbabd and 0. A. Bonnen {Texas 
8 ta, Giro, 80 (1937), pp, 103, fig, 1 ),—“This circular is a compilation of statistics 
on the agriculture of Texas as published in the various reports of the U. S. 
Dei)artment of Agriculture and the Census Bureau of the Department of Com¬ 
merce. The data presented have been limited to established series which are 
published regularly and which may be kept up to date. . . . 

“The data presented cover a wide range of agricultural topics. The more 
important ones are the following: (1) Farms and value of farm property; (2) 
tenure by type-of-farming areas; (3) acreage, production, yield per acre, etc., 
of all Important crops; (4) number, value per head, etc., of each type of live¬ 
stock; (5) livestock products; (6) bales of cotton ginned by counties and type- 
of-farming areas; (7) carlot shipments of fruits and vegetables; (8) average 
monthly price per unit received by producers for principal farm products; (9) 
cotton price quotations, spot markets, Dallas, Houston, and Galveston, and 
average for ten spot markets; [and] (10) farm value, gross income, and cash 
income from farm production. These general phases are broken down into 
108 tables covering as many specific crops, livestock enterprises, agricultural 
commodities, etc.” 

Economic benefits of irrigation from the Kingsley (Keystone) Reser¬ 
voir, F. Miller and H. C. Fillet {Hfehraska 8ta. Bui. 311 (1937), pp. 57, 
figs. 4) •—'The central Nebraska public power and irrigation project, of which the 
Kingsley Reservoir is a part, is described. “From this storage of some 2,000,000 
acre-ft. of water, normally lost in run-off during the dormant season, 600 miles 
of canal will carry irrigation water to 6(X),000 acres in the Platte River water¬ 
shed of central Nebraska. The estimated return flow, taken from the river 
lower in its course, will supply water to an additional 250,000 acres.” In 
addition it is estimated that 160,000 acres can be watered from electrically 
driven pumps with iK)wer generated by the impounded waters. 

The soils, climate, crops, present development, etc., of the area to be irrigated 
are described. Using past rainfall and crop records, yields of crops under irri¬ 
gation in the area and in similar counties of the State, experimental data, 
etc., estimates are made of the probable average yields of crops under irrigation 
in the area to be irrigated. The effects of the development of the proje^ on 
incoming and outgoing freight, population, size of farms, land use, industries, 
farm enterprises, etc., are discussed. 

The average crop yields per acre in the area to be irrigated during the 16 yr. 
ended 1986 without irrigation were alfalfa 1.82 tons, barley 20.84* bu., com 
17.67 bu», oats 22.9 bu., potatoes 6A8 bu., and wheat 13 bu. Under irrigation 
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it is estimated that the yields should average at least as follows: Alfalfa 3 
tons, barley 45 bu., corn 40 bu., oats 45 bu., potatoes 170 bu., sugar beets 10.2 
tons, and wheat 20 bu. The estimated net increase in production due to irri¬ 
gation in the area is 25,805 carloads annually. “Fattening livestock en route to 
market from the western range country should become a dominant farm 
enterprise.” The development, it is expected, will also result in smaller farms, 
increased farm population, a large increase in incoming freight,cheap power, 
an increase in factories to process farm products grown, industrial expansion, 
need for additional labor, increase of urban population, etc. 

The school fund mortgage loan situation in Indiana, with special refer¬ 
ence to land use in Martin County, J. B. Kohlmeyeb, J. W. Vanhoy, and 
S. O. Kesslxb {Indiana 8ta. Bui. 422 (1937), pp. 16, figs. S ).—This study was 
made in cooperation with the U. S. D. A. Resettlement Administration. Pri¬ 
mary consideration is given to the school fund mortgage situation in relation 
to land use in Martin County. The history and experience of every school fund 
loan in the county during the period 1844-1936 was studied in detail, using 
a questionnaire and records of the county auditor, other county officers, boards 
etc. An analysis is made of the relation of school fund mortgage loans and 
losses to land use in one township (Brown) of the county. Among other data 
tables show the average amounts of common school funds per $1,000 assessed 
valuation of real estate, 1935, and the percentages of increase in such funds, 
1900-36, in five poor land counties and five good land counties of the State. 

From 1844 to 1936 Martin County lost approximately 20 percent of the school 
fund mortgage money loaned. The fund is annually costing the county 6.56 
percent on the outstanding principal, while if the fund was unloaned the cost 
would be only 5 percent. In Brown township, on an average 99.9 percent of 
the original principal was lost on every foreclosed loan made on lands classi¬ 
fied as unsuited to agriculture. Since 19(X), the allocation of funds has been 
approximately twice as great to the poorer land counties as to the better land 
counties. On the basis of the five poor and five good land counties selected for 
study, the poor land counties had relatively six times as much of the school 
fund mortgage monies to loan as did the good land counties. The annual 
school fund losses of Interest and principal throughout the State are now ap¬ 
proximately $600,000, and the actual yield is only 1.82 percent. 

“In view of past and present experience in the administration and supervi¬ 
sion of these funds, it is suggested that the present school fund laws be re¬ 
pealed and revised in accordance with the following features and principles: 

(1) Creation of a State board, authorized to employ a competent adminis¬ 
trator, whose duties it will be to invest these funds ns authorized by the law; 

(2) permit these funds to be Invested in bonds which are direct obligations 
of townships, counties, or cities of the State of Indiana, or in United States 
Government bonds; (3) provide that the county school fund boards make no 
new loans; (4) provide that the counties return to the State all funds now 
allocated to them, preferably over a 2()-yr. period with one-twentieth due each 
year; [and] (5) provide that future accretions to the fund be turned over to 
the newly established State board instead of to the county school fund.” 

Tax delijtquency on farm real estate in Kansas, 1928 to 1083, H. Howe 
(Kansas 8ta. Circ. 186 (1937), pp. 12, figs. 3 ).—^The data on which this report 
is based were gathered under the Nation-wide project financed by the Civil 
Works Administration and administered by the U. S. D. A. Bureau of Agricul¬ 
tural Economics, assisted by the State experiment stations. Tables, maps, and 
a chart are presented, and the ways in which delinquency arises are briefiy 
discussed. 
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Total tax delinquency in 1931 was over 234 percent greater than in 1928. 
It decreased to approximately 231 percent in 1932. The percentage of levies 
for the individual years delinquent increased from 6.5 percent for 1928 to 21.73 
percent for 1932. In 1928, approximately 5 million acres, nearly onc-tenth of 
all land in farms, was delinquent, and in 1932 more than 16 million acres, 
nearly one-third of the farm land. During the period tax sales increased ap¬ 
proximately 495 percent, the number of properties sold over 540 percent, and 
the number of acres sold over 508 percent. The i)ercentage of properties un¬ 
redeemed increased from 9.3 percent in 1928 to 65.9 percent in 1932. Private 
buyers constituted approximately 28.2 percent of the buyers of delinquent proih 
erties in 1928. This percentage decreased each year until it was only 7.33 
percent in 1932. 

Assessment of Montana farm lands, R. R. Renne and H. H. Lobd (Afon- 
tana Sta, Bui, 348 (1937) t pp, 56, figs. ^0 ),—This is “a study of the inequalities 
resulting from present methods of assessing dry farm and range lands and some 
suggestions for improvement” 

The basis for assessments of property prior to 1919 and under the 1919 
classification law by which all property in the State was divided into 7 classes 
and the taxable value for the different classes was set at from 7 to 100 percent 
of the full and true value is described. The effects of the 1919 law, the present 
methods of assessment under it, and the equalization machinery are described. 
Studies are made of changes in assessments on lands made from 1932^ by 
the county boards of equalization in 12 selected counties and by the State Board 
of Equalization. An analysis is made of the ratios of assessed value to sales 
value for over 5,200 voluntary sales of farm land in 19 selected counties covering 
the period 1919-35, inclusive, and the inequalities between units of different 
sizes from year to year and between counties are discussed. A similar analysis 
was also made of data gathered by a private company regarding 5,400 voluntary 
sales in 42 selected counties during the period 1919-30, inclusive. An analysis 
is also made of the inequalities in taxation indicated by ratios of assessed 
to productivity value among different grades of land, counties, school districts, 
and different sized units, and the inequalities due to different land use. In 
this analysis a sample area comprising approximately 1,210,000 acres in 6 
counties was used. In determining the productivity values the land was divided 
into 4 classes of farm land on the basis of the yield of spring wheat that can 
normally be expected and 5 classes of grazing land based on number of acres 
required to graze a 1,000-lb. steer for a 10-mo. grazing season. The yields and 
carrying capacities of the different classes of lands were converted into acre 
values. The method of determining the productivity values of the different 
classes of land is described in detail. The valuations for the 4 classes of farm 
land ranged from $35 to $1.50 and for those of grazing lands from $3 to 75 ct. 
The effects of assessment inequalities on tax delinquency, growth of farm 
tenancy, and improper land use are discussed and suggestions made as to methods 
for improving assessments. 

About two-thirds of the total revenue for the State and local governments 
of the State is secured from general property taxes. Farm land and buildings 
now comprise about one-third of the property tax base as compared with one- 
fifth in 1900. The average ratio of assessed to sales value in the case of the 
54200 sales in the 19 counties was 109 percent for the period studied, ranging 
from about 96 percent in 1919 and 1928 to 130 percent in 1082. The averages 
for holdings of different sales values decreased as the value increased, being 351 
percent in the $0-$500 group, 99 percent in the $3,001>$5,000 group, and 62 .per¬ 
cent in the $10,001 and over group. The averages by counties ranged from be- 



55e 


EKPEBIMENT STATION REGQRD 


[VoLTa 


tween 130 to 140 percent in Carter, Hill, and Prairie Counties to from 70 to 85 
percent in Beaverhead, Lake, and Stillwater Counties. Variations from 25 to 
000 percent for individual properties in the same county in the same year were 
not uncommon, and in some cases extreme ranges were from less than 10 percent 
to over 2,500 percent. There was a slight tendency to overassess farm lands 
Without improvement as compared with similar lands with improvements, the 
averages for the 10 counties being 115 and 104 percent, respectively. 

The ratios of assessed value to productivity value increased from 46 per¬ 
cent for first-grade farm land to 408 percent for fourth-grade farm land. Those 
for grazing land increased from 241 percent for first-grade land to 780 percent 
for fifth-grade land. Among the counties the ratios varied from 130 to 75 per¬ 
cent for the same grades of land. Variations between school districts in the 
same county on the same grade of land were frequently more than 20 percent. 
All grades of land in wheat were assessed at about $1 per acre higher than the 
same grades in livestock units. There was a general tendency to assess land 
units of less than 160 acres at a higher rate in proportion to productivity 
value than lands of the same grade in larger units. Small units of grazing land 
were assessed nearly 40 percent higher than similar grades in larger units. 

To improve the assessment of farm and grazing lands it is suggested that 
there should be “(1) a scientific classification of all farm lands based upon 
their adapted use and productivity, and (2) a State agency to determine the 
economic value of the different classes of land and to enforce uniform com¬ 
pliance with established assessment standards over the entire State. 

**Asse8sing lands according to their productivity value will result in a con¬ 
siderable reduction in the tax base in some areas. This will necessitate some 
adjustments in order to provide for the proper support of certain essential 
services. The following adjustments may be needed: (1) An increase in the 
millage levies, (2) a broadening of the tax base from which the revenue for 
certain services is obtained, (3) reorganization of the administrative machinery 
of county government to increase efficiency and lower costs, and (4) shifts or 
adjustments to a more extensive use of the land so that the need for certain 
public services will be reduced,’* 

Farmers* mutual fire insurance in Tennessee.—II, Organization and 
management, C. B. Allbed, T. L. Robinson, and B. H. Luebke {Tennessee 8ta., 
Agr, Econ, and Rural Sociol. Dept, Monog, 54 {1937)y pp, figs. 3 ).— 

This second part of the study previously noted (E. S. R., 78, p. 270) discusses 
the organization and operation of farmers’ mutual fire insurance companies 
under chapters on organizing a farmers’ mutual, successful management, special 
problems, example of a successful company, and some causes of failure. 

Regional variation in farm price of small grains, Tennessee and United 
States, C. B. Allbed and P. T. Sant {Tennessee 8ta., Agr, Econ. and Rural 
8 ooiol. Dept. Monog, 55 {1937), pp. [i]-fF+32, figs. 22). —^An analysis is made 
of the variations in prices of wheat and oats between counties (averages 1925- 
35) and of barley and rye between crop reporting districts (averages 1933-36), 
and also of the regional differences in farm prices of the four grains within the 
United States and in the States of Minnesota, Montana, and Pennsylvania. The 
effects of freight costs, volume of production, feed production per livestock con¬ 
suming unit, local demand, and other factors on regional price differences of 
smaU grains are discussed. 

Economic considerations in milk-stabilization plans, J. M. Tinlet {OaU- 
fomia 8ta. Mimeogr. Rpt. 62 {1937), pp. [il+d).—^This paper presented at the 
Seventletb Fruit Growers and Farmers Convention held at San Jose, Calif., 
Hecemb^ 8, 1937, includes discussions of the California milk control legislation 
and^some of the dangers of price fixing in the market milk industry. 
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Marketing milk [in PennsjrlTania] {Pennsylvania 8ta. Bui, S52 {19S7), 
p. Findings by F. F. Linlnger and T. K. Cowden as to the percentages of 
pasteurized milk in the Philadelphia and Pittsburgh mllksbeds and the Pennsyl* 
vanla area of the New York City mllkshed sold as fluid milk, and the maximum 
range in milk prices within a county are included. 

The consnmption of fluid milk in Baltimore, A. H. Hamilton, S. H 
DeVault, and W. H. Habpeb {Maryland 8ta. Spec, Bui, 4 (1937), pp, [iJ+S).— 
This study was made in cooperation with the Baltimore Dairy Council, and is 
based on 2,375 usable schedules returned from a mailing in March 1937 of 12,400 
schedules to residents of different districts of the city. Tables are included 
showing the daily per capita consumption of milk in the north and the south 
areas of the city; the number of families using more and less milk than the year 
before; the reasons for the changes; and the number of persons by age groups, 
number drinking milk, and the reasons for not drinking milk. The average daily 
per capita consumption was 0.748 pt. An increase in the use of milk over a 
year before was reported by 24.4 i)ercent of the families and a decrease by 
19.5 percent. One-third of the families felt they should use more milk. 

Retail marketing of apples, H. S. Gabriel {Delaware Sta. Bui, 207 (1937), 
pp. lU 1^)- —Brief findings are included regarding the relative prices, spread 
between wholesale and retail prices, period of sale, fluctuation of retail prices, 
and types of stores selling apples and competing fruits, as shown in a study 
of statistics obtained at the warehouse of the Great Atlantic & Pacific Company 
in Philadelphia, Pa. 

Garlot shipments of fruits and vegetables from stations in the United 
States for the calendar years 1934 and 1935 (V, 8, Dept. Agr,, Statis, Bui, 
61 (1937), pp. 141). —This bulletin was compiled by L. Norgren and supple¬ 
ments Bulletin 50 previously noted (E. S. li., 75, p. 276). It is based on monthly 
mail reports furnished by about 8,000 local agents of transportation companies 
and covers 43 fresh fruits and vegetables. Tables show the total shipments by 
years 1926-35 by commodities, States, and months; the shipments of each com¬ 
modity by State of origin and by months, 1934 and 1935; and the total shipments, 
1934 and 1935, by commodities, State, county, and shipping i)oint. 

Digest of decisions of the Secretary of Agriculture under the Perishable 
Agricultural Commodities Act, W. L. Evans (U. 8. Dept. Agr., Bur, Agr. 
Econ,, 1937, pp, [3]-f4^3).—This is a digest of the decisions of the Secretary of 
Agriculture under the act approved June 10, 1930, and the amendments of 
April 13, 1934, and June 19, 1936, compiled from published and unpublished 
decisions. The substance of each ruling is stated but the facts in the case are 
omitted. The decisions are classified, and a key to the digest, an alphabetical 
index, and a publication and case index are included. 

Supplement to digest of decisions of the Secretary of Agriculture under 
the Perishable Agricultural Commodities Act—supplementing digest is¬ 
sued in June 1937, W. L. Evans (U, 8. Dept, Agr,, Bur. Agr. Econ., 1937, pp, 
[i]+48).—^This is a supplement to the digest noted above and includes digest 
statements of decisions rendered from June to October 1, 1937. 

Crops and Markets [October-November 1937] (U. 8. Dept. Agr., Crops 
and Markets, 14 (1937), Nos. 10, pp. 205-228, fig. 1; 11, pp. 229--852, figs. 2),— 
Included in the October report are seasonal reports of conditions of Important 
crops, farm wage rates, and stocks of corn, wheat, and oats on farms*; crop 
and livestock production reports; Index numbers of prices received and paid 
by farmers; and market reports for cotton, dairy and poultry products, feeds, 
seeds, grains, and livestock and livestock products. 

Included in the November report are crop and livestock production reports 
and market reports of the usual types; crop yield and production estimates as 
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of November 1 for different crops, with comparisons with 1036 and previous 
periods; tables showing stocks of wheat in interior mills, elevators, and ware¬ 
houses, October 1; monthly indexes of prices received and paid by farmers dur¬ 
ing 1936 and 1937; average wage rates paid in different States for picking cot¬ 
ton by years 1926-37, inclusive; monthly hog-corn ratios by years 1927 to No¬ 
vember 1937; etc. The cattle and lamb feeding situations and the general crop 
report as of November 1, 1937, are discussed. A table showing the marketing 
seasons for different crops, used by the Bureau of Agricultural Economics in 
issuing statistics, is included. 

EUEAL SOCIOLOGY 

[Research in rural sociology] (Z7. 8 . Dept Agr,, Sec. Agr. Rpt, 1937, pp, 67, 
68 ), —Movements of population. Including the movement of urban families and 
the influence of mechanization, are discussed. 

[Contributions on rural sociology] (Rural Sociol., 2 (1937), No. 2, pp. 
115-122, 143-191). —^Among the contributions here presented are The Story of 
My Drift Into Rural Sociology, by C. J. Galpin (pp. 115-122) ; An Analysis of 
Social Processes and the Obstacles to Agricultural Progress in Mexico, by M. 
Gamlo (pp. 143-147) ; Streams of Internal Migration—^A Further Exploration 
With Swedish Data, by D. S. Thomas (pp. 14S-166) ; An Attempt To Harmonize 
Discordant Theories and Contradictory Observations in the Field of Social 
Phenomena, by C. Gini (pp. 167-179) ; and The Life Cycle of Nebraska Rural 
Churches, by A. B. Hollingshead (pp. 180-191). 

Human migration: A study of international movements, D. R. Taft (New 
York: Ronald Press Co., [195^], pp. XXVI+590). —The author treats of migra¬ 
tion and attitudes and policies relative thereto, as the inevitable result of tradi¬ 
tions and current influences. lie conceives of maladjustments resulting from the 
clash of cultures as temporary and, to an extent, unavoidable costs of the culture 
change. 

Spatial and occupational changes of particular significance to the student 
of population mobility, C. E. Lively {Social Forces, 15 (1937), No. 3, pp. 351- 
355). —^An important characteristic of occidental societies is the large amount 
of mobility of the population. The author discusses three general types of 
movement, (1) circulation from a fixed domicile, (2) movement of domicile, and 
(3) transiency. 

Recent changes in the farm population of the Southern States, T. L. 
Smith (Social Forces, 15 (1937), No. 3, pp. 391-401), —The author discusses 
changes in farm population of the 13 Southern States during the 5-yr. period 
1936-35. The following are important findings: 

The farm population of the Southern States increased from 15,586,149 in 
1930 to 16,074,122 in 1935. The white farm population increased from 10,906,454 
to 11,621,309, while the Negro farm population decreased from 4,634,652 to 
4,452,815. 

There was a considerable rearrangement or relocation of the farm popula¬ 
tion, a much larger percentage now living in those rural areas which lie in 
close pro3^ity to cities. In the rural zone Immediately adjacent to urban 
centers the increase of the farm population has proceeded at an amazing pace. 
In the counties containing cities with from 50,000 to 100,000 people the increase 
was also considerable—6.3 for the total population. A relocation of the popu¬ 
lation Is also evidenced by the large increases which were registered in .the 
^^pO(M>land” areas of the South. Of the 1930 farm population only 18.3 percent 
i^ded in areas adjacent to urban centers and the poor-land areas, but 
these small segments accounted for more than two-thirds (66.8 percent) of 
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the total increase In the farm population in the 5-yr. period. Farm popula¬ 
tion decreases amounting to 2.8 i)ercent occurred in counties representative 
of the better agricultural sections of the South, this figure representing a 0.1 
percent gain among the white and a loss of 6.9 percent in the colored farm 
population. 

Living conditions and population migration in four Appalachian coun¬ 
ties, L. S. Dodson ( U. 8, Dept. Agr., Farm Security Admin, and Bur. Ayr. Econ., 
Social Res. Rpt., S (1537), pp. [6]+152, figs. 13 ).—This report presents data 
on living conditions and population mobility in Avery and Haywood Counties, 
N. C., and Magoffin and Morgan Counties, Ky. 

“The population congestion in these four Appalachian counties calls for a 
program that will attempt, at least, to cope with the condition and its deriva¬ 
tive problems. The low material level of living should be raised and poor 
housing conditions made adequate. Educational opportunities should be more 
widely distributed and greater facilities for social contacts and recreation 
provided.” 

Past and future growth and structure of the Iowa population, B. D. Kab- 
PiNOS ([Ames]: Iowa State Planning Bd., 1935, pp. [8]-j-I03, figs. 24 ).—An 
analysis of the Iowa population. 

The people of the drought States, C. Taeubee and C. C. Taylor {Works 
Prog. Admin. [V. ;S'.], Div. Social Res., Res. Bui. 2, 5. ser. (1937), pp. IV+ 
[21-I-8I, figs. 9 ).—Today 15,000,000 people are living in the 10 Great Plains 
States, which 50 yr. ago included only 3,500,000 persons. Population has grown 
at an unprecedented rate, but despite all the moving about, the opening of 
new territory for agriculture, and the large rate of natural increase, there has 
been virtually no change in the number of people living on farms since 1910. 
Climate and soil imposed certain limitations upon agriculture, and the develop¬ 
ment of suitable agricultural technics was a slow and frequently a difficult 
process for settlers, most of whom came from more humid areas. Many who 
had come with high hopes of making their fortunes moved on again when 
these hopes proved unfounded; others remained, but their children, in turn, 
moved on. There is no assurance that future immigration may not occur 
and lead to a repetition of the errors of original settlement. 

Hclation of population to land utilization in Puerto Rico (Puerto Rico 
Sta. Rpt. 1936, pp. 3-9, figs. 4 )-—The study here reported indicated that more 
than 52 percent of the people of the island are employed in agriculture, and 
that 79 percent of all exports in 1934-35 were directly derived from agriculture. 
The arable land of the island decreased 22 percent in a 20-yr. period, while the 
birth rate has doubled and the death rate halved since 1900. This situation 
necessitates farming mountainsides and looking for more profitable crops to 
sustain the population. 

Rural housing in Louisiana, E. LeNoib and T. L. Smith (Louisiana Sta. 
Bui. 290 (1937), pp. 36).—The results of a rural housing survey, with personal 
visits to every rural home in six selected parishes, are reported. Ownership, 
age, construction, adequacy, and conveniences are among the chief phases 
considered. 

Home ownership, over the State generally, is found to be higher on poor soil 
than on fertile soil. Where it is high on fertile soil it is associated with truck 
farming or with French culture of the population which includes a traditiop of 
owning a little land. Plantation owners do not make extensive improvements 
on the houses of tenants who (1) are not supporting the additional outlay, (2) 
are extremely mobile and may move away within a year or two, and (3) have 
for generations lacked the cultural background that is necessary for jtaking care 
of a house with adequate room and modem conveniences. The standard of 
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living is not necessarily based entirely upon ability to pay. “Desires for higher 
standards of living and the ability to pay must go hand in hand.*’ The data 
regarding age of the rural houses established a certain tradition of pride in 
ownership that can be called upon to counteract the inertia that has made rural 
people accept, without questioning, the inconveniences of their homes. If the 
ability to measure the value of expenditure by the family satisfaction derived 
is so directed as to improve the rural houses in Louisiana, perhaps a contribution 
will be made toward a higher standard of living for the farm families on whom 
the city and country depend. 

Research memorandum on social aspects of relief policies in the depres¬ 
sion, R, C. and M. K. White {Social Sci. Rea, Council Bui, S8 {1937), pp. XI+ 
173), —This is one of a series (E. S. R., 78, p. 271) of studies on the social 
aspects of the depression. 

A sociological analysis of relief and non-relief families in a rural Con¬ 
necticut town, N. L. Whbtten and W. C. MoKain, Jr. {[Connecticut] Storrs ^ 
Sta, Bui, 219 {1937), pp, 79, figa, 9), —This study is based upon a complete enu¬ 
meration of the entire rural town of Montville, situated between the cities of 
Norwich and New London and containing a population of about 4,000. This 
sample represents southeastern Connecticut, an area characterized by part-time 
farming and decentralized industries in which the relief rate was high. 

Montville shows a higher rate of relief than the State of Connecticut as a 
whole. During the 6-yr. period 1930-34 more than one-third of all the families 
in the township had been on the relief rolls at one time or other. A differential 
rate of relief was revealed, the highest among unskilled workers and the lowest 
among business and professional people. Foreign-born were over-represented on 
the rolls. 

Relief families averaged larger than nonrelief. The heads of relief families 
had received an average of 6 yr. of schooling compared with 7.7 yr. for the 
nonrelief. More than one out of eight homes contained less than one room per 
person. 

Research and subsistence homesteads, L. A. Salteib, Jb. {Rural Social,, 2 
{1937), No, 2, pp. 206’-210), —“If social research is to be useful in the making 
of decisions on policies of social programs, (1) it must*be organized for this 
purpose and not restricted solely to providing information to assist the admin¬ 
istration of predetermined policies, (2) it will call for the concentration and 
combination of research forces, and (3) if comprehensive studies are not 
possible, material on similar problems must be organized on comparable bases 
and the experience of the various researchers must be combined in forming 
policy Judgments.” 

The farm family and its community problems, D. E. Lindstbom {Rural 
Social,, 2 {1937), No, 2, pp, 210-214), —The first concern of the county agent 
and home demonstration agent is to assist farm families toward greater 
security. They must also give increasing attention to the matter of a more 
abundant life on the farm. They are confronted with the task of developing 
community leaders and community organization. “Good farming enhances 
family life, and a sound agriculture in turn depends upon an enhanced family 
life on the f^rm. Community organizations must redirect their efforts therefore 
to the end that farm family life may be improved, if agriculture is to progress.” 

Neighborhood buying units, R. Russell {Rural Social,, 2 {1937), No, 2, pp, 
214, 215), —“The Washington Consumers* Club is an unincorporated purchasing 
association that has been in operation about 2^ yr. It serves the District qf 
Columbia and its environs in Maryland and Virginia, providing groceries, fuel, 
amt oth^ consumers* goods for its members.” 
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Government in rural America, L. W. Lanoastkb (New York: D. Van Nos¬ 
trand Co.i 19S7, pp. XI+416). —^The government and administration of the rural 
county, township, and school district in the United States are described. 

Trends in the fertility of married women of different social groups in 
certain rural areas of North Carolina, C. H. Hamilton and M. Yobk {Rural 
Sooiol,, 2 (1937), No. 2, pp. 192-203, figs. 5). —The data on which this paper is 
based were taken from a study of 1,703 families located in the open-country 
areas of five North Carolina counties. From 300 to 500 households were sur¬ 
veyed in each area, about one-half being in the Piedmont and the other half in 
the Coastal Plain areas. The adjusted fertility rate in the five rural areas 
studied dropped approximately 30 percent between 1915 and 1934. 

Although fertility rates of Negro women have been consistently higher than 
those of white women, the differences have not been so great in recent years. 
The fertility rate of Negro women showed little tendency to decline before 
1925, whereas that of white women began dropping rapidly about 1921. A 
study of the general trend of the fertility rates reveals no significant difference 
between relief and nonrelief women. The fertility of wives of farm owners 
is on the average significantly loiwer than that of wives of tenants, share¬ 
croppers, and farm laborers. Many families, particularly of the lower economic 
strata, are unnecessarily large, while some of the well-to-do groups rear too few 
children. 

Youth, a world problem: A study in world perspective of youth condi¬ 
tions, movements, and programs, W. T. Winslow (Washington: Natl. Youth 
Admin., 1937, pp. XV+138). —This is a summary of the situation of the youth 
in 58 countries. A foreword by A. Williams is included. 

AGRICULTURAL AND HOME ECONOMICS EDUCATION 

[Investigations in rural education by the Pennsylvania Station, 1036- 
37] (Pennsylvania 8ta. Bui. 352 (1937), p. 53). —Brief findings by W. F. Hall, 
W. A. Broyles, H. S. Brunner, and C. S. Anderson as to the average tenure of 
teachers of agriculture in public schools and the correlation between “final 
placing scores” and “total scores” in the 1936 State Judging contests are included. 

The response of government to agriculture, A, P. Chew (U. 8. Dept. Agr., 
1937, pp. [314-108).—^This is “an account of the origin and development of the 
United States Department of Agriculture on the occasion of its 75th anni¬ 
versary [E. S. R., 78, pp, 1, 146].” The subject is dealt with under the follow¬ 
ing headings: Seventy-five years of growth and adaptation, beginnings of Fed¬ 
eral agricultural work, establishment of the Department, plant exploration 
and adaptation, breeding better plants and animals, battles against livestock 
diseases, chemistry—a basic agricultural science, the insect peril, growth of 
forest care, dependence on State cooperation, guarding the food and drug supply, 
the weather services, economic information, marketing—a Federal problem, 
continuity of the national agricultural policy, toward higher standards of living, 
conserving soil and water, the man and the land, the central paradox, and 
the final aim. An agricultural chronology showing important national legislation 
affecting agriculture and the Department from 1776 to 1986 is also included. 

Washington, Jefferson, Lincoln, and agriculture (U. 8. Dept. Agr., Bur. 
Agr. Boon., 1937, pp. VI+102, figs. 4). —^This is a collection of observations on 
agriculture by Washington, Jefferson, and Lincoln. The selections here Included 
**present the views of these leaders on the place of agriculture in the life of the 
Nation, their farming experiences, and the contemporaneous agricultural au¬ 
ditions.” An introductory note by E. E. Edwards, who is responsible for*the 
selections, is included. 
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The forty-first report on food products and the twenty-ninth report on 
drug products, 1036, E. M. Bailey {Connecticut [New Haven'] 8ta, Bui, 401 
(1937), pp, 857-882). —Of particular interest in this annual report of routine 
analyses of foods and drugs (E. S. R., 7G, p. 272) are vitamin C assays for a 
number of orange beverages, with estimated content of orange Juice, and for 
several commercial brands of tomato juice. 

The alleged decalcifying effect of cereals, F. C. Bing et al. {Jour. Amer, 
Med, Assoc., 109 {1937), No. I, pp. 30, 31). —In this report, presented by the 
Council on Foods of the American Medical Association, as to the anticalcifying 
effect supposed by some investigators to be a property of cereals, the literature 
dealing with the evidence of the existence of a toxarnine and the more recent 
studies on the processes that take place in experimental rickets and in particular 
the effect of the cereal component of the rickets-producing diet are reviewed. 
The experimental results obtained are explained on the basis of the cal¬ 
cium : phosphorus ratio in the diet, with consideration given to the availability 
of the phosphorus of the cereal component. 

It is concluded that there is no definite evidence for the existence of a decalci¬ 
fying factor in cereals and, therefore, no necessity to irradiate cereals or to 
add vitamin D substances to cereal products intended for general human con¬ 
sumption in order to counteract the harmful effects of a hypothetical toxarnine. 

The nutritive value of papaya, C. D. Miller and R. C. Robbins {Biochem. 
Jour., 31 {1937), No. 1, pp. 1-11, figs. 5).—This complete report of the study 
referred to previously (E. S. R., 76, p. 877) contains data 6 n the mineral, 
vitamin, and acid-base values of papaya. The organic nutrients, calcium, phos¬ 
phorus, iron, chlorine, moisture, and acid-base balance were determined by 
modifications of the methods of the A. O. A. C., 1630. For the vitamin A experi¬ 
ments, 0.1 and 0.2 g of papaya were given three times weekly and 4 units of 
carotene (1931 international standard) were given twice weekly to groups of 
rats maintained on a diet consisting of 18 percent extracted casein, 10 dried 
yeast, 4 salt mixture, 1 sodium chloride, 57 cornstarch, and 10 percent Crisco 
and suflacient viosterol to supply 1 part per 40,000 of diet. For the vitamin Bi 
tests, the rats received the basal diet recommended by Sherman supplemented by 
6 g of papaya daily. The Bourquin and Sherman method (E. S. R., 66, p. 410) 
was followed for the vitamin Ba (G) tests, with an alcoholic extract of rice bran 
substituted for the whole wheat extract and supplemented by 2 and 3 g of papaya 
daily. The vitamin C tests wore made on guinea pigs receiving the Sherman 
scorbutic diet supplemented by fresh alfalfa, together with 2 and 3 g of papaya 
daily until the latter was eaten readily. The Hojer method (E. S. R., 57, p. 295) 
of histological examination of the incisor teeth was employed. 

Chemical tests to determine the ascorbic acid content were made by titration 
with 2,6-dichlorophenolindophenol, as described by Bessey and King (B. S. R., 
71, p. 137), with slight modification, and the iodine method used by Lorenz. 
The ascorbic acid was extracted from the fruit by 8 percent hot acetic acid 
solution in redistilled water. A number of tests were made to determine the 
value of treatment with various reagents to remove interfering substances and 
to have all tlft ascorbic acid in the reduced form, and since the best results were 
obtained by bubbling hydrogen sulfide into the extract of papaya in acetic acid 
and removing it by washing carbon dioxide through the solution, this procedure 
was followed. The variations in ascorbic acid content were determined during 
the ripening process. 

Triplicate determinations on a composite sample of three ripe papayas gave a 
coihpositlon expressed as percentage of the fresh edible fruit as 0.13 percent acid, 
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85.6 water, 0.5 protein, 0.3 ether extract, 0.8 crude fiber, 12.3 carbohydrate, 0.51 
ash, 0.019 calcium, 0.013 phosphorus, 0.00025 iron, and 0.132 percent chloride. 
Tests made on eight samples grown at different elevations and at varying dis¬ 
tances from the sea showed variations of from 84 to 91.3 percent in the moisture 
content, from 0.33 to 0.7 in total ash, from 0.01 to 0.026 in the calcium, and from 
0.061 to 0.244 percent in the chloride content. The average papaya is estimated 
to contain 2,500 international units of vitamin A, 8 of vitamin Bi, 70 mg of 
ascorbic acid, and 33 Bourquin-Sherman units of vitamin Ba per gram of edible 
material. 

The vitamin C content increased during the ripening process from 0.265 to 
0.618 mg per gram of fresh fruit, as determined by the dye titration method. 
Except in one case, the results obtained by the iodine method were higher than 
those by the dye method, with a greater difference resulting after the hydrogen 
sulfide treatment. The dye method was accepted as being more accurate. 

The effect of winter storage on the palatability and vitamin content of 
potatoes grown in Montana, H. L. Mayfieud, J. E. Richardson, R. J. Davis, 
and E. J. Andes (Montana Sta. Bui. S/t6 (19311), pp. 23 ).—^Two outstanding 
varieties of potatoes raised in Montana, the Netted Gem and the Bliss Triumph, 
were stored during the winter in two types of storage cellars—the potato storage 
house maintained by the horticultural department of the station and a vegetable 
room in a private home. In the first, temperature (ranging from 37® to 46® F.), 
humidity, light, and ventilation were kept under control, while in the second 
ventilation and light were supplied by a north basement window and the tem- 
I)eraturQ (ranging from 55® to 60®) was not under control. The first type of 
storage was designated as cool and damp and the second warm and dry. 

After storage for 6 mo. in the cool damp cellar the Netted Gem potatoes 
developed a greenish-yellow color and acrid fiavor and were less palatable than 
the same variety stored in the warm dry cellar, while the Bliss Triumph showed 
only an occasional change in color and were somewhat more desirable than 
those of the same variety stored in the warm dry cellar. The color which 
developed in the Netted Gem variety was not associated with a higher i)er- 
centage of solanine, for the potatoes which remained white contained as much 
solanine as those which turned yellow. In both varieties there was in increase 
in solanine during storage in either cellar. 

Biological tests for vitamin Bi and biological and chemical tests for vitamin 
0 gave somewhat confusing values for the two varieties stored in the two ways 
and tested raw and cooked. In the fall about 1.3 g of either raw or cooked 
potatoes of the Netted Gem variety furnished 1 Sherman unit of vitamin Bi. 
After storage in the cool damp cellar there appeared to be no loss in the raw 
potatoes but a loss of about 19 percent in the cooked. 

Both animal and chemical tests for vitamin 0 in the fall indicated that 
the raw Netted Gem variety contained about 6.3 Sherman units per ounce. 
After 6 months* storage in the cool damp cellar no loss was apparent in the 
raw potatoes tested biologically but a one-third loss in those tested chemically. 
Cooked potatoes showed a loss of about 45 percent when tested both biologically 
and chemically. Storage for the same length of time in the warm dry cellar 
caused practically no loss in vitamin C as determined either raw or after 
cooking and by both animal and chemical tests. The Bliss Triumph variety 
gave the same values for C when tested in the fall, but after 6 months* storage 
in the cool damp cellar biological tests showed a loss of from one-third to one- 
half in the raw potatoes and somewhat more than one-half in the cooked. 
Chemical tests Indicated a somewhat smaller loss. Corresponding storage In 
a warm dry cellar caused about a one-fifth loss in the raw potato according to 
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animal and chemical tests. The cooked potatoes showed still further loss as 
determined biologically but no loss as determined chemically. 

Previously reported tests by Richardson et al. (B. S. R., 78, p. 428) were 
repeated in the spring after storage in the cool damp cellar and showed that 
servings of cooked potato in the spring contained in general about two-thirds 
as much vitamin C as in the fall. 

The effect of home preservation on the quality and vitamin content of 
Golden Bantam sweet corn, J. E. Richardson, H. L. Mayfield, and R. J. 
Davis {Montana Sta. Bui. SJf7 {19S7), pp. 23, figs. 2 ).—The sweet corn selected 
for this study was of the Golden Bantam variety grown on irrigated land in 
the eastern portion of the Gallatin Valley at an altitude of 4,800 ft. above 
sea level and harvested about 20 days after silking. 

Four general methods of preservation were used—canning, drying, salting, 
and fermenting; For the canning, the corn was cut from the cob, cream style, 
and processed in pint jars in a steam pressure cooker according to the recom¬ 
mendations in Farmers’ Bulletin 1471 (E. S. R., 55, p. 180), with the pressure 
adjusted to high altitude. Processing periods of 70, 75, and 80 min. at 250® F. 
and 90 min. at 240® were followed. For purposes of comparison of spoilage, 
samples were also canned by methods no longer recommended for nonacid 
vegetables, including water bath, steamer, and oven processing. The dried 
corn was prepared by precooking husked ears in boiling water for from 8 to 1C 
min., cooling, cutting the corn from the cob, and drying in thin layers on pans 
in ventilated ovens at from 100® to 150®. The salted corn was precooked as 
for drying and the cut corn packed in stone Jars in alternate layers with dry 
salt in the ratio of 1 part of salt to 4 or 7 of corn and kept in the Jar under 
a weighted cover for 2 or 3 weeks. The fermented corn was prepared by placing 
the raw corn cut from the cob in a stone Jar, covering with a weak vinegar 
and salt brine, and allowing it to stand covered in a warm place for about 2 
weeks to complete the lactic acid fermentation. 

No spoilage occurred in the corn canned in the pressure cooker but there 
was a high i)ercentage of spoilage with the other methods even when the proc¬ 
essing i)erlods were extended over 5 or 6 hr. Processing for 75 min. at 250® 
is recommended. With dried corn the greatest tendency to spoilage was during 
the drying process. Rapid drying is necessary to prevent souring and careful 
temperature control to prevent caramelization. A tendency to mold in the 
salted and fermented corn was reduced by transferring the material as soon 
as possible from the stone Jars to smaller glass Jars and sealing. 

The relative desirability of the corn preserved in the various ways was deter¬ 
mined by using the material for the preparation of several corn dishes, recipes 
for which are Included. When Judged for flavor, texture, color, and general 
desirability, the salted corn ranked first, followed by the canned com, and 
then the dried corn. The fermented corn was considered the least desirable. 
Vitamin tests of the cooked com gave the following general results: 

“The vitamin A content of corn preserved by drying or salting and cooked is 
the same as that of raw frozen corn. The vitamin A activity of cooked fer¬ 
mented corn seems to be almost twice and of canned corn less than one-half 
that of raav corn. Dried or salted corn (cooked) and canned com contain 
about one-fourth as much vitamin Bi as raw frozen corn. When corn is fer¬ 
mented in brine, there is a still greater loss of vitamin Ba. Dried, salted, 
fermented, and canned corn, when cooked, are fair sources of vitamin C 
according to chemical determinations. From the limited animal tests, canned 
com appears to be a rather poor source of vitamin C.” 

Foc4 requirements and food intakes, R. A. McCance and B. M. Widdowson 
{ffrii. Med. Jour., No. 3997 {1937), pp. 311, $12 ).—Some of the assumptions and 
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deductions commonly made in the study of human food requirements and intakes 
are discussed. The authors recommend the substitution of the term ''minimum 
requirement” for the unqualified term "requirement.” The minimum require¬ 
ment for children is defined as "the least amount of any dietary constituent 
which will support an optimal rate of storage in the growing body.” For the 
adult it represents "the least amount of any dietary constituent necessary to 
maintain a perfectly healthy individual in equilibrium for a given (usually 
a short) period of time.” It is noted that the "optimum requirement” is of far 
greater practical importance than the minimum requirement but is very diffi¬ 
cult to evaluate. The shortcomings of the "family” method of determining the 
food intake are prescribed. In a comparison of the family with the "individual” 
method of study, it is shown that any results obtained by the former technic 
can be obtained by the latter with greater accuracy and without having to make 
any assumptions. "The individual method of study is not difficult, and we 
would urge those desirous of making nutritional investigations to give it a 
trial rather than to follow slavishly a method the results of which are so very 
difficult to interpret.” 

A respiration chamber for use with human subjects, D H. Newburgh, 
M. W. Johnston, F. H. Wimy, J. M. Sheldon, and W. A. Murbill (Jour. Nutr., 
13 (1937), No. 2, pp. 193-201, figs. 3). —^The authors describe, with diagrams, 
a modification of the Benedict respiration chamber for large animals for use with 
human subjects. 

Further experiences with the measurement of heat production from in¬ 
sensible loss of weight, L. H. Newburgh, M. W. Johnston, P. R. Lashmet, 
and J. M. Sheldon (Jour. Nutr., IS (19S7), No. 2, pp. 203-221). —Observations 
were made on 2 diabetic and 18 normal young adults, using the chamber referred 
to in the paper noted above. The calculation of heat production from the 
insensible loss of weight, the dietary intake of carbohydrate, and the urinary 
nitrogen yielded values differing less than 5 percent from those obtained by 
Indirect calorimetry. It is recommended that the mean of several 24-hr. periods 
be used when heat production is calculated from insensible loss of weight. 

The investigation of intermediary metabolism with the aid of heavy 
hydrogen, R. Sghoenheimeb (Bui. N. Y. Acad. Med., 2. ser., 13 (1937), No. 5, 
pp. 272-295, figs. 5). —^This 1937 Harvey lecture is based upon the extensive series 
of investigations of the author and D. Rittenberg noted previously (B. S. R., 
78, p. 275). 

Some quantitative studies on refection in the rat, E. Kelly and H. T. 
Parsons (Jour. Nutr., 13 (1937), No. 5, pp. 4^3-468, figs. 2). —In this contribu¬ 
tion from the Wisconsin Experiment Station the authors describe a series of tests 
in which rats maintained on a ration containing 50 parts of raw potato starch 
exhibited phenomena with the characteristics of the refection observed by Prid- 
ericia and others (E. S. R., 58, p. 792). The use of purified rations containing 
raw potato starch as the only possible source of the vitamin B complex did not 
produce this condition. In a group of 40 rats maintained on the basal diet in 
which the potato starch had been barely gelatinized by moist heat but with no 
detectable destruction of the vitamin B, 15 developed manifestations of a nutri¬ 
tional disorder closely resembling those attributed to vitamin B# deficiency. The 
injection of a vitamin Bi concentrate resulted in a swift and complete recovery, 
but the feeding of a vitamin B 4 preparation did not cure the condition. 

Paired feeding experiments were made on groups of rats maintained on 
equalized intakes of rations containing either high or low fat and raw 01 * 
gelatinized potato, corn, or rice starch. The vitamin B content of the feces 
and of the body organs was determined by feeding tests on other groups of 
42962—88-9 
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rats. The rats receiving the raw potato starch eliminated about Z times as 
much total vitamin B in the feces as did those receiving the gelatinized potato 
starch. No difference in the vitamin B elimination was noted between raw and 
gelatinized corn and rice starches. The nonextractable fat of the starch did not 
appear to be a significant factor in the phenomena of refection. 

The effect of ingesting dry wines with meals on urine composition and 
plasma CO2 combining capacity of the blood, E. M. Mrak and J. H. Eesslcb 
(Wines and Vines, 18 (19S1), No, 6 , pp, 8 , 9, 22). —Four healthy young men 
were placed ui)on an approximately neutral diet for 6 days and were then given 
12 oz. of sauterne-type wine each day for 4 days, followed by 12 oz. daily of a 
claret-type wine for 5 days. Daily urine samples were analyzed for total 
titratable acidity, organic acids, ammonia nitrogen, and pH value. The alkaline 
reserve of the blood was determined three times during the control, white wine, 
and red wine periods. It is concluded that the addition of the two types of wine 
had no significant effect on the composition of the urine or on the plasma 
carbon dioxide combining power of the blood. 

The effect of ingesting dry wines with meals on urine composition and 
plasma COa combining capacity of the blood [trans. title], J. H. Pessleb, 
B. M. Mrak, W. V. Cruess, and J. J. Hayes (Ztschr. Untersuch. Lehensmtl, 
72 (1936), No, 5-6, pp. 461-463). —Essentially noted above. 

Retention and utilization of orally administered iron, W. M. Fowler and 
A. P. Barer (Anch. Ini. Med., 59 (1937), No. 4 , pp. 561-571).—The subjects 
were 10 patients with a microcytic hypochromic type of anemia. Observations 
were made during 6-day balance periods preceded by a 3-day adjustment i)eriod. 
Three standard diets were fed alternately during the periods and contained 1 g 
of protein per kilogram of body weight, supplied about 150 percent of the basal 
caloric requirement and from 9 to 12 mg of iron, and had an acid-base ratio of 
approximately 1: 2.3. Daily supplements of iron and ammonium citrate supply¬ 
ing 500 mg of metallic iron were administered. The iron content of the diets was 
computed from food tables and of the iron supplements and excreted iron by 
analysis, using the method of Reis and Chakmakjian (E. S. R., 67, p. 105). 
Nitrogen and phosphorus determinations were made. The hemoglobin content 
was determined by the Newcomer method and the hematocrit value by the 
Van Allen method daily or on alternate days, together with erythrocyte, leuco¬ 
cyte, and reticulocyte counts. Differential leucocyte counts were made during 
each balance period. 

Following oral administration of the iron supplements, the percentage of iron 
retained by the body varied from 14 to 71.3 percent and averaged 32.6 percent. 
In all cases the anemia responded well to the administration of iron and 
ammonium citrates, with an Increase in hemoglobin concentration and a normal 
reticulocyte response. The percentage of administered iron used in the forma¬ 
tion of hemoglobin was calculated to be from 1.2 to 3.42 percent and averaged 
1.96 percent, suggesting that a large part of the iron retained within the body 
is deposited in some form other than hemoglobin in the blood. No correlation 
was found between the original hemoglobin level and the amount of iron 
retained or the percentage utilized. The average daily nitrogen balance of 
-f0.18 g inclosed with the administration of iron to -f-1.32 g, and the phos¬ 
phorus balance Increased from -1-0.07 to -f0.19 g per day. The total leucocyte 
and differential counts showed no significant changes during iron therapy. 

Retention and utilization of smaU amounts of orally administered iron, 
W. M. Fowler, A. P. Barer, and G. F. Spielhaoen (Arch, Int, Med,, 59 (1937), 
No. 6 , pp. 1024-1028). —In continuation of the above study, the authors conduct^ 
further balance studies on six patients with hypochromic anemia to determine 
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the amount of iron retained when dally doses varying from 170 to 250 mg of 
metallic iron in the form of iron and ammonium citrates were administered 
orally. The percentage of the administered iron retained by the body varied 
from 10.3 to 45.1 percent and averaged 26.6 percent. In all cases the adminis¬ 
tration by mouth of iron and ammonium citrates in doses of 1 and 1.5 g daily 
resulted in the replenishment of the depleted stores of iron and produced a 
fairly rapid increase in the hemoglobin content. It was calculated that from 
7.5 to 12.4 percent of the administered iron was used in the formation of 
hemoglobin, which is considerably higher than the amounts utilized by the 
patients in the previous study, who were given larger doses of iron. Of the 
iron which was retained by the body, approximately 30 percent was used in the 
formation of hemoglobin, while the remaining 70 percent was presumably 
stored in the spleen, liver, and other parts of the reticulo-endothelial system. 

Absorption of iron compounds from the upper part of the small intes¬ 
tine, J. Gboen and P. H. L. Taylor (Soc, Expt. Biol, and Med. Proc., S6 (1987), 
No. 5, pp. 694, 695 ).—Observations are reported on a study of the absorption of 
ferrous, ferric, and complex iron compounds from a 50-cm isolated segment of 
the small intestine of a fasting subject. The iron salt was dissolved in 100 cc 
of distilled water and introduced into the gut in such amounts that from 80 to 
100 mg of iron were present. After 30 min. the solution was aspirated, and 
washings were made of the intestine and stomach for 30 min. The intestinal 
contents and washings were analyzed for total iron. By this method from 
20 to 35 percent of the iron administered in the form of ferric salts was recov¬ 
ered as compared with from 60 to 76 percent from the ferrous salts and 100 
percent from ferric ammonium citrate. 

In a second series of tests following the same technic but extending the 
washing period from 30 min. to 3% hr. and analyzing each washing separately 
for iron, it was found that the Intestine slowly yielded up additional amounts 
of iron until at the end of 3^ hr. 100 percent of all forms of iron had been 
recovered. “It appeared that the highly ionizable iron salts entered into 
combination or were absorbed by the mucus, while ferric ammonium citrate 
possessing little ‘astringent’ properties was not.” 

Iron retention in infancy, G. Stearns and D. Stinger (Jour. Nutr., 13 
(1937), No. 2, pp. 127 - 141 , figs. 4 ).—The retention of iron by 14 infants of from 
7 to 54 weeks of age was studied throughout 107 3-day balance periods. Except 
for 1 infant which was given human milk, the diet consisted of evaporated cow’s 
milk acidified with citric acid and containing a cod-liver oil concentrate and 6 
percent dextrin-maltose mixture supplemented by 2 oz. daily of orange juice. 
Egg yolk, spinach, iron-rich cereal, and an iron salt were given to increase the 
iron intake, and the effect upon the iron retention was observed. The influence 
of potassium, calcium, and phosphorus intake levels upon the retention of iron 
was also studied. 

The infant given human milk was never in negative balance, although the iron 
retention was very small. An average loss of 0.05 mg of iron daily is reported’ 
for the 13 infants receiving cow’s milk feeding alone, and the retention was not 
improved by the addition of egg yolk or spinach in the amounts fed. A definite 
increase in retention resulted from the feeding of the special cereal or of ferric 
ammonium citrate. No consistent relationship was observed between the reten¬ 
tion of iron and the intake of potassium, calcium, or phosphorus. Whether* the 
source of iron was iron-rich cereal, egg, or a ferric salt, “it appears that an intake 
of approximately 0.5 mg per kilogram body weight is necessary to insure a 
retention of iron, and an intake of 1 to 1.5 mg per kilogram permits ample 
retention.” 
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The conservation of blood iron during the period of physiological hemo¬ 
globin destruction in early infancy, G. Stearns and J. B. McKinley {Jour, 
Nutr„ 18 {1937), No, 2, pp, U3-156, fig, i).—In continuation of the study noted 
above, determinations of blood iron were carried out at short intervals, and 
iron excretion was observed for several periods of varying length each during 
the first 2 mo. of life. Hemoglobin determinations were made by the Newcomer 
method, and the hemoglobin iron content was calculated by using 3.35 mg 
as the amount of iron i)er gram of hemoglobin. The results were compared 
with the values found by chemical determination of the blood iron. Iron deter¬ 
minations were also made on feces samples and on the constituents of the 
diet 

The average hemoglobin concentration decreased from 17.2 g per 100 cc at 
from 10 to 14 days of age to 15.6 g at from 2 to 3 weeks and to 10.5 g during 
the seventh and eighth weeks of life. Until the fourteenth day of life the de¬ 
termined blood iron was greater than the calculated hemoglobin iron, the 
minimum values being 58.4 and 57.6 mg per 100 cc, respectively. After this period 
the calculated hemoglobin iron was consistently greater than the determined 
iron. The minimal hemoglobin iron value of 32.8 mg per 100 cc was reached 
about 2 weeks after the low hemoglobin level, and during the latter part of the 
study the values approached 35 mg of iron per 100 cc of blood. The minimal 
value for blood iron was reached between 4 and 6 weeks of ago, and in all 
cases the iron losses continued for some time afterwards. The average daily 
loss was 1.25 mg of iron, and throughout the study the amount of iron excreted 
was always greater than the intake. “It is concluded that a dietary source 
of iron is desirable well before 6 mo. of age.** 

The iron metabolism of normal young women during consecutive men¬ 
strual cycles, R. M. Leverton and L. J. Roberts (Jour. Nutr,, 13 {1987), No, 1, 
pp, 65-95, figs, 3 ).—In this continuous balance experiment total iron exchanges 
of four normal young women receiving an adequate diet containing from 10 to 13 
mg of iron were determined during consecutive menstrual cycles over a period 
of from 3 to 5 mo. The study was divided into consecutive 5-day periods, with 
a single foundation dietary used for each subject during each period. Food, 
feces, urine, and menses flow samples were analyzed for total iron. The results 
of the daily hemoglobin and red blood cell determinations have been noted (B. S. 
R., 76, p. 131). 

The average daily iron intakes were 13.61, 11.87, 10.03, and 11.71 mg, respec¬ 
tively, with corresponding balances between food and excreta of +0.72, +1.48, 
+0.71, and —0.2 mg. A negative iron balance never occurred when the daily 
iron intake from the food was 0.225 mg or more per kilogram of body weight. 
No relationship could be demonstrated between the time of iron storage and its 
loss during the menstrual period. The menstrual losses were relatively constant 
for each subject and averaged 14.26, 22.84,11.13, and 13.8 mg of iron, respectively. 
jjLfter the menstrual losses had been subtracted from the balance between the 
iron intake and excretion for each cycle, the subjects were in iron equilibrium 
or slight positive balance in 9 of the 16 menstrual cycles. 

From the data obtained on the four subjects, the dietary iron standard for a 
normal 56-k^ woman has been calculated to be approximately 17 mg per day. 
“The results of this study, together with the fact that the average dietary 
seldom contains even 15 mg of iron, indicate that the low hemoglobin values 
which are accepted as normal for women because of the drain due to menstruation 
may be a direct reflection of the use of diets habitually low in iron rather than 
due to the small periodic loss in the menses.** 
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The physiology of zinc in the nutrition of the rat, E. Hove, C. A. Eir 
VBHJEM, and E. B. Hart (Amer. Jour, Physiol.^ 119 (1937), No, 4f PP- 768-776, 
figs, 2), —This paper is one of a series previously noted in progress at the 
Wisconsin Experiment Station (E. S. R., 77, p. 502). The authors studied the 
relationship of zinc to carbohydrate and protein metabolism in zinc-deficient 
rats and the effect of the administration of whole pituitary and pituitary growth 
hormone on zinc-low rats, following the method of preparing the animals and 
using the same rations as described previously. Urinary and blood sugar, nitro¬ 
gen, liver glycogen, serum protein, and glucose tolerance were determined. The 
zinc-low rats showed a distinct irregularity in the glucose tolerance curve which 
Is attributed to a delay in the absorption rate in the intestine. In the zinc- 
deficient rats a distinct increase in the time required to reach the maximum 
blood nonprotein nitrogen level after alanine feeding was noted. The total 
urinary nitrogen was about the same per gram of food eaten for both groups, 
while the urinary creatinine was decreased by 20 percent in the zinc-deficient 
rats. The results suggest that zinc-deficient rats have a lower rate of endoge¬ 
nous metabolism. A marked growth stimulation and an increase in efliciency of 
converting food to body weight was noted in the zinc-deficient rats in which whole 
pituitary transplants had been made. A less pronounced response was given by 
the injection of pituitary growth hormone. “It is postulated that zinc is involved 
in the production or utilization of some hormone of the pituitary which controls 
the motility and tonus of the intestinal tract.” 

[Vitamin studies of the Pennsylvania Station], R. A. Dutches, N. B. 
Guebrant, and F. S. Tabob (Pennsylvania 8ta, Bui, 352 (1937), pp, 20, 21, 22 ),— 
Progress reports are given on studies dealing with the vitamin A content of 
cream cheese, the relative fiavine content of white and yellow corn, and the 
effect of carotene intake on the vitamin D requirement of rats. 

A comparison of heated casein with extracted casein in the basal diet 
for the determination of vitamin A, E. N. Todhunter (Jour, Nutr,, 13 (1937), 
No, 5, pp, 469-476), —In this contribution from the Washington Experiment Sta¬ 
tion the author reports a series of comparative tests made on three groups of 
carefully matched vitamin A-depleted rats maintained on diets in which the 
casein had been heat-treated or alcohol-extracted. 

The results show that both methods of preparing the casein for use in vitamin 
A-free basal diets may be followed. No marked difference was observed in the 
growth responses, time for depletion, or ^rvival period of the animals on the 
two diets with and without added vitamin A supplement. 

Vitamins in human nutrition.—Vitamin Bi, and the “brown versus white 
bread” problem, I, II (Biocliem, Jour,, 31 (1937), No, 5, pp. 799-811, figs, 8; 
812-816, figs, 5).—This paper is presented in two parts. 

In the first part, by L. J. Harris, comparisons are made of the vitamin Bx 
content of “whole meal,” “germ,” “bran,” and white breads, using the brady¬ 
cardia method of Birch and Harris (E. S. R., 73, p. 567), which was found to 
be the only satisfactory technic for use in assaying foods of a highly starchy 
nature and containing only traces of vitamin Bi. White bread from a retailer 
was found to contain 0.15 international unit of vitamin Bi per gram, two 
samples of proprietary germ bread 0.8 and 0.9, respectively, and proprietary 
whole meal bread 0.75 international unit per gram. Of breads baked in the 
experimental laboratory, white bread contained 0.12 international unit, two 
samples of “with germ” 0.8 and 0.9, respectively, whole meal 0.9, two samples 
of “without germ” 0.8 and 0.65, respectively, and bran bread 0.5 international 
unit of vitamin Bi per gram. The proprietary germ bread prepared fi;om a 
mix;ture of 3 parts white fiour and 1 part treated germ was only slightly 
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superior to the ordinary whole meal bread, although it contained from 7 to 8 
times as much vitamin Bi as did the white breads tested. Also, the ordinary 
brown breads, which are described as without germ or bran breads, were not 
very Inferior to either the whole meal or the germ bread samples. 

In the second part, by P. C. Leong and L. J. Harris, the flours and their 
separate constituents were compared and the following values are reported: 
Two specimens of white flour 0.2 and 0.3 international unit, respectively; 
proprietary “germ flour” purchased from the retailer 1.2 and from the manu¬ 
facturer 1 . 3 ; whole meal flour and a germ flour prepared from a mixture of 
3 parts white flour and 1 part raw germ 1.5; two specimens of commercial 
wheat germ 6 and 6 . 6 , respectively; two pharmaceutical proprietary prepara¬ 
tions 8.4 and 9.6, respectively; middlings 4.5; and bran 3.6 international units 
of vitamin Bi per gram. As noted in the flrst paper, the germ flour from 
which the germ bread Is prepared was only slightly superior to the whole 
meal flour used in the preparation of ordinary whole meal bread. 

On the claim for a new essential dietary factor in mammalian liver, 
N. Halliday and H. M. Evans {Jour. Nvtr.^ H {19S1), No. 1, pp. figs. 2 ).— 

In continuation of a previous study (E. S. R., 78, p. 284) the authors investi¬ 
gated the extent of the Influence of the dietary essential described by Elvehjem, 
Koehn, Jr., and Oleson (E. S. R., 78, p. 285) in tests for vitamin Bo. The diets 
previously described were used, and the same experimental procedure was fol¬ 
lowed. Groups of rats receiving diet 787-B were given supplements of air-dried 
fresh hog liver, the alcohol-ether precipitate, the adsorbate alone or in combina¬ 
tion, without added flavine. Another group was fed diet 793 supplemented by 
vitamin B, flavine, and the precipitate fraction. Another group receiving diet 
793 with vitamin B and flavine added was given as supplement the filtrate (fil¬ 
trate W), which remained after adsorption in the preparation of the flavine 
concentrate from the liver, and after the development of mild dermatitis the 
precipitate fraction was administered. The curative property of the precipitate 
was also studied in rats with severe dermatitis which had survived the tests for 
various materials as a source of vitamin Be. 

The results show that all rats receiving the liver precipitate were completely 
protected from dermatitis, and when the precipitate was supplemented with 
flavine or the adsorbate and filtrate portions normal growth resulted. While 
the animals on the higher levels were protected, those receiving 0.25 g or less 
of dried liver developed dermatitis.* The rats receiving the filtrate factor in 
addition to vitamin B and flavine developed mild dermatitis and showed little 
growth. The addition of the precipitate in an amount equivalent to 1 g of 
fresh liver resulted in rapid healing and a return to normal growth. The precip¬ 
itate also gave satisfactory results as a curative agent in four out of seven 
rats with severe dermatitis. The three remaining animals were too ill to re¬ 
spond and died within a few days after the precipitate was given. 

The authors conclude that vitamin B« is carried down in the alcohol-ether 
precipitate and that the flavine fraction passes into the supernatant liquid 
and remains after adsorption. The results do not confirm the conclusion of 
Elvehjem and his coworkers that a new dietary factor from liver is necessary in 
addition to th^ vitamins Bi, Bt, B 4 , B«, and flavine for the growth of rats. 

The findings are discussed by C. A. Elvehjem in an addendum. 

The identity of flavin with the cataract-preventive factor, P. L. Day, 
W. J. Dabby, and W. O. Langston (Jour. Nutr., 13 (1937), No. 4^ pp. 389-399^ 
figs. 3 ).—In continuation of previous studies (E. S. R., 77, p. 428) and following 
the same procedure, the authors report a series of experiments made on groups 
of rats in which the vitamin B-deflclent diet was supplemented with 80, 60, and 
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90 Mg of pure lactoflavine, and the cataract-preventive action was studied. 
Weekly ophthalmoscopic examinations were made, together with examination 
of the eye with a flash lamp in a dark room after the pupil had been dilated 
with 0.5 percent atropine sulfate solution. To differentiate the cataract-pre¬ 
ventive and the rat dermatitis-preventive factors, groups of rats were fed diet 
625 without the rice polish and supplemented with (1) 60 Mg of crystalline vita¬ 
min B, (2) rice polish extract, (3) 30 Mg of lactoflavine and 60 Mg of crystalline 
vitamin B, and (4) 30 Mg of lactoflavine and rice polish extract. 

The results show that test diet 625 is adequate for growth up to 10 g weekly 
when supplemented with pure lactoflavine, thus indicating that the rice polish 
extract in the diet contains considerable amounts of all the B vitamins required 
for growth in the rat except flavine. Since a large i)ercentage of the rats 
receiving the flavine-deflcient diet developed cataract and the condition was 
prevented by the addition of pure flavine, it is concluded that flavine is a specific 
cataract-preventive factor for the rat The characteristic inflammation and 
edema of the extremities known as “rat pellagra,” “florid dermatitis,” or “rat 
acrodynia” developed in the animals receiving the vitamin B-deflcient diet supple¬ 
mented with crystalline vitamin B. Flavine supplement failed to prevent this 
syndrome. “Thus flavine deficiency, evidenced by alopecia and cataract, can 
be clearly distinguished from this other symptom-complex.” 

The relation of ingested carbohydrate to the type and amount of blood 
and urine sugar and to the incidence of cataract in rats, H. S. Mitohell, 
O. A. Mereiam, and G. M. Cook (Jour, Nutr., 13 (1937), No, 5, pp, 501^11 ),— 
In continuation of previous studies (E. S. R., 76, p. 573) from the Massachusetts 
Experiment Station, the authors describe tests made on rats receiving adequate 
rations containing 62 and 70 percent lactose, 25 and 35 percent galactose, 35 fruc¬ 
tose, 35 xylose, and 70 percent starch. Blood sugar determinations were made 
daily by the Benedict microcolorimetric method, and the total and nonferment- 
able sugar contents were determined on 24-hr. urine specimens. 

The total blood sugar and the nonfermentable urine sugar values were found 
to be above normal in all the test animals, with the maximum value shown by 
the rats receiving the galactose-containing ration. The fermentable fraction of 
the urine sugar remained within normal limits. No hyperglycemia or eye 
changes were found in animals receiving a fructose-starch ration. A slight 
elevation in blood sugar and some early transitory lens changes were brought 
about by the xylose-starch ration. The lactose and galactose rations produced 
a galactosuria. From the results “it may be concluded that galactose is the 
sugar responsible for both the high blood and the high urine sugars observed in 
rats fed on lactose and galactose rations, and must be the major etiological 
factor in this tyi)e of cataract.” 

Influence of protein or cystine intake on cataract-producing action of 
galactose, H. S. Mitchetx and G. M. Cook (8oc, Expt. Biol, and Med, Proo,, SB 
(1937), No, 5, pp, 806-808), —In this contribution from the Massachusetts Ex¬ 
periment Station, data are presented to show that a protein deficiency definitely 
hastens the development of the galactose cataract described in a previous paper 
(E. S. R., 76, p. 573). Negative results were obtained in tests on cystine 
except at the higher levels of 1, 2, and 3 percent, when it appeared to have a 
slight inhibitory effect upon the cataract-producing action of the 25-percent 
galactose ration. 

Determination of vitamin C in the living organism, H. Kotteb (Nature 
[London], 139 (1937), No, 3621, p, 717),—A simple qualitative test for vitamin 
0 saturation, based upon experimental work with guinea pigs and clinical work 
with human patients, is described briefly. 
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By means of a 1 cc tuberculin syringe a %oo normal sterile solution of 
2,6-dichlorophenolindophenol is injected into the forearm in such a way as to 
produce a bubble of about 2 mm diameter and the time noted for the disap¬ 
pearance of the color of the dye. A decoloration time of about 5 min. is said 
to Indicate saturation, of more than 10 min. deficiency of vitamin C. Decolora¬ 
tion times between 6 and 10 min. indicate a normal content of vitamin C of the 
body. 

The vitamin C level of the blood during menstruation [trans. title], 
W. Neuweileb {Klin, Wchnachr,, 16 {19S7), No. 26, pp. 926, 927, figs. 4 )-—^The 
blood of three healthy women from 20 to 80 yr. of age was tested every 2 or 3 
days during two menstrual cycles for vitamin 0 by titration with 2,6-dichloro- 
phenolindophenol according to the method of Van Eekelen and Emmerie (E. S. 
R., 76, p. 155). A fourth subject was tested through one menstrual cycle. All 
the subjects were on approximately the same diet and were tested during the 
same season to avoid differences in vitamin C intake. The curves for ascorbic 
acid values in milligrams percent showed the natural fluctuations to be expected 
on a diet not absolutely controlled, but no significant or consistent differences 
could be attributed to menstruation. 

The diuretic action of vitamin O, M. A. Abbasy {Biochem. Jour., SI (1987), 
No. 2, pp. S39-S42, fig. 1). —In earlier work on the excretion of vitamin C by 
human subjects (E. S. R., 74, p. 888), it was noted that the volume of urine 
excreted appeared to be significantly larger after the administration of large 
doses of ascorbic acid. These observations have been confirmed by quantitative 
studies under controlled conditions of a group of hospitalized children—^10 
active rheumatics, 10 convalescent rheumatics, and 10 controls, most of whom 
were cases of congenital deformity. The urine of each patient was examined 
for its total volume and vitamin O content during 2 days in which no ascorbic 
acid was administered and for the following 8 days in which a test dose of 700 
mg of ascorbic acid i)er 10 stone (140 lb.) body weight daily was given. 

A marked increase in urinary volume occurred whenever there was a definite 
response to the vitamin, as shown by increased excretion. In the controls, who 
were in a normal state of vitamin C metabolism as judged by the prompt re¬ 
sponse to the test dose of ascorbic acid, the diuretic effect occurred almost 
immediately. It is suggested that ascorbic acid might be of value as a mild 
diuretic, particularly when infection is present. 

Rdle of vitamin C in resistance, D. Pebla and J. Mabmobston (Arch. Path., 
2S (19S7), No8 . 4^ PP- 54S-575; 5, pp. 683-712). —This extensive review is pre¬ 
sented in sections dealing, respectively, with the effect of a deficiency of vitamin 
C on the formation of natural antibodies, the formation of specific antibodies, 
skin sensitization and anaphylaxis, natural resistance to poisons and toxins, 
natural resistance to spontaneous infections, and natural resistance to experi¬ 
mentally induced infections; the effect of excess vitamin C on natural resist¬ 
ance to toxins, spontaneous infections, and induced infections; the importance 
of vitamin C in the maintenance of normal tooth growth; and interpretation 
of the role of vitamin C in resistance. The literature references, totaling 142, 
are given as footnotes. 

Investigation of the serum ascorbic acid and vitamin 0 storage in four 
cases of clinically manifest hypovitaminosis [trans. title], H. Lund, H. 
Lieck, T, K. With, and S. Clemmesen (Klin. Wchnschr., 16 (1937)^ No. 21, 
pp. 748-750). —Using the micromethylene blue titration method previously noted 
(B. S. R., 77, p. 742), the authors have determined the ascorbic acid content- 
of the blood serum of a number of healthy subjects and have demonstrated 
the usefulness of the method in detecting hypovitaminosis and following the 
coursq of treatment with ascorbic acid. 
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The tests oe the healthy subjects were given after a light morning meal. A 
single dose of ascorbic acid in amounts of 10 mg per kilogram of body weight 
was given by mouth and the capillary test made 2 hr. later. Among the 21 
subjects, only one value (0.8 mg per 100 cc) fell below 1 mg per 100 cc, the 
others ranging from 1.2 to 2.4 mg. In the four cases of C hypovitaminosis 
studied, the first ascorbic acid values obtained were 0, 0.16, 0, and 0.24 mg per 
100 cc, respectively. Ascorbic acid was then administered in amounts of 200 
mg daily, with an occasional test dose of 600 mg in an attempt to saturate 
the tissues. Saturation was accomplished in the first three subjects after a 
total ingestion of ascorbic acid of 9.5, 7, and 14.4 g, respectively, during periods 
of from 2 to 5 weeks. The third showed an inability to absorb vitamin C from 
the intestinal tract, for the serum content could not be raised higher than 0.4 
mg after repeated doses by ingestion but was raised satisfactorily following 
an intravenous injection and to a lesser degree following an intramuscular in¬ 
jection. The rise in serum content of ascorbic acid was accompanied by im¬ 
provement in the general symptoms. 

ExpeHmental alveolar bone atrophy produced by ascorbic acid deficiency 
and its relation to pyorrhea alveolaris, P. E. Boyle, O. A. Bessey, and S. B. 
WoLBAOH (8oc. Expt Biol, and Med. Proc.y 36 (1937) j No. 5, pp. 733-735). —Incisor 
and molar teeth and surrounding tissues obtained from a large number of 
guinea pigs maintained for periods up to 6 mo. on a vitamin C-free diet sup¬ 
plemented by Increased amounts of from 0.3 to 5 mg of ascorbic acid per day 
were studied to determine the influence of a chronic vitamin O deficiency. The 
histological findings were identical with those found in humans having the dif¬ 
fused atrophy type of pyorrhea, which is due to the inability of the peridental 
tissue to withstand functional stress. 

The antiscorbutic properties of a salt of iron and ascorbic acid, M. Pijoan 
(Science, 86 (1937), No. 2221, pp. 80, 81). —It is noted briefly that a salt of re¬ 
duced iron and 1-ascorbic acid in use for the treatment of secondary anemias 
has been found to have a highly antiscorbutic property when given daily over 
a period of 6 days to a patient with severe scurvy. A daily dose of 250 mg 
sufficed to bring the plasma ascorbic acid level from 0.02 mg i)ercent to 1.2 
mg percent, with relief of the scorbutic symptoms. 

In tests with normal subjects, it was found that after intravenous injection 
the rise in plasma ascorbic acid was much more gradual than when the same 
amount of ascorbic acid alone was injected. This i^ an indication that the 
compound of iron ascorbate breaks down slowly. In chemical tests 97 percent 
of the ascorbic acid was recovered after precipitating iron with hydrogen 
sulfide. The salt contains 20 per cent iron and in a 1 -m solution has a pH 
of 6.9. 

Comparison of the antirachitic effects on human beings of vitamin D 
from different sources, T. G. H. Drake (Amer. Jour. Diseases Children, 5S 
(1937), No. 3, pp. 754-759). —Observations on the basis of roentgenograms of the 
wrists made on 1,228 infants during a 5-mo. period showed no evidence of any 
difference in the antirachitic effect in human beings, rat unit for rat unit, 
of vitamin D given in the form of cod-liver oil, a mixture of fish-liver oils of 
high latency, irradiated cholesterol, irradiated fresh milk, or irradiated evap¬ 
orated milk, nor between the daily administration of 150 U. S. P. units of 
vitamin D in any of these forms and of 270 U. S. P. units in the form of 
viosterol. The administration of about 95 U. S. P. units of vitamin D daily 
prevented the development of rickets of a moderate or marked degree, while 
800 U. B. P. units in the form of irradiated cholesterol or 600 U. S. P. units 
In the form of irradiated yeast daily brought about rapid healing of rickets. 
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Importance of the liver for the antirachitic efficacy of vitamin D, W. Hibt- 
MANN (Soc. Expt. Biol, and Med. Proc., S 6 (1987), No. 5, pp. 812-814). — From 
a study of the antirachitic efficacy of vitamin D in rachitic rats with an obstruc¬ 
tive biliary cirrhosis or a liver damage by the administration of carbon tetra¬ 
chloride, it is shown that jaundice does not lead to an impairment of the calci¬ 
fying function of the osteogenic cells, nor does it interfere with the adsorption 
of viosterol at the site of injection. It is concluded that the decreased anti¬ 
rachitic potency of vitamin D in the test animals was due to the impaired liver 
function. 

Sprue and vitamin deficiency, L. Nicholas (Ceylon Jour. ScL, Sect. Z>, Med. 
Sci., 3 (1934)j ^^ 0 . 8 , pp. 173-176). —From the results of a survey made on over 
3,000 school children of the poorest class living in India and from the observa¬ 
tions of other investigators, the author concludes that sprue is a deficiency 
disease, not caused by a dietary deficiency but “due to various causes producing 
a preliminary damage of the epithelium of the small intestine, which lowers its 
capacity to absorb the necessary vitamins, and this may lead to impairment of 
the metabolic assimilation.” 

Amino acids (natural and synthetic) as infiuencing hemoglobin produc¬ 
tion in anemia, G. H. Whipple and F. S. Robschht-Robbins (Soc. Expt. Biol, 
and Med. Proc., 36 (1937), No. 5, pp. 629-632). —Data are presented to show that 
histidine and phenylalanine, both in the natural and synthetic form, may un¬ 
der certain conditions exert a definite influence upon the regeneration of red 
cells and hemoglobin in standardijaed dogs made anemic by blood withdrawal. 

Production of canine blacktonguc on purified diets, H. R. Street (£>oc. 
Expt. Biol, and Med. Proo., 86 (1937), No. 5. pp. 602, 603). —^Results are pre¬ 
sented to show that blacktongue is due to a lack of some water-soluble 
dietary factor or factors of the vitamin B complex other than vitamins Bt 
and Ba, thus confirming the findings of Birch et al. (B. S. R., 76, p. 423). 

Nature of diet in its relationship to control of dental caries, J. D. Botd, 
0. L. Drain, and G. Stearns (Soc. Expt. Biol, and Med. Proc., 36 (1937), No. 5, 
pp. 645, 646). —In continuation of a previous study (E. S. R., 62, p. 595), this 
report correlates the response of the teeth with the level of intake of certain 
dietary constituents. Five children aged from 3 to 6 yr. were observed for 
7 mo. under varying intakes of vitamin D, with dental examinations and 
balance studies made at frequent intervals. Several dietary regimes were 
used progressively, each for a iieriod of from 5 to 8 weeks. 

The activity of the caries determined on the basis of the permeability of 
the exposed dentine to the exploring tine showed that two had active caries, 
one a small proximal cavity, and the other two were free from demonstrable 
tooth decay. The caries was arrested at the end of 7 mo., during which time 
a diet of high protective value aside from its vitamin D content had been 
taken, together with cod-liver oil supplements during the last 9 weeks of the 
period. 

Observations also were made on an 11-year-old boy upon whom the effects 
of vitamin A intake were being judged by dark adaptation. Maintenance on 
a diet low in the protective foods and supplying very little of the vitamins A 
and D resulj^d in a slight increase in the extent of dental caries, and the 
condition was not arrested until after 0 weeks of viosterol administration. 
It is concluded that the level of vitamin D was the determining factor. 

Effect of sunlight on the clinical manifestations of pellagra, D. T. Smith 
and J. M. Ruffin (Arc/i. Int. Med., 59 (1937), No. 4 . pp. 631-645, figs. 5). —The 
suggested relationship of pellagra to the action of sunlight on the exposed 
surfaces of the body was studied on 35 hospitalized patients with moderately 
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severe clinical pellagra. A basic diet, which had produced blacktongue when 
fed to dogs, consisting of corn meal, cane sirup, flour, lard, rice, field x>eas, 
hominy grits, and fat salt pork supplemented by cod-liver oil, tomato juice, 
ammonium citrate and iron, calcium gluconate, and cheese, was fed to 25 
patients, and for the remaining 10 the tomato juice was replaced by 90 g of 
cevitamic acid. 

The administration of the diet and protection from the direct rays of the 
sun resulted in improvement of the cutaneous lesions, and in some cases the 
constitutional symptoms also subsided. After the preliminary period of ob¬ 
servation one hand and forearm or the corresponding foot and lower portion 
of the leg were exposed to the direct sun’s rays on from 3 to 5 consecutive 
days for from 20 to 30 min. the first time and increasing by 15 min. each day 
up to a maximum exiwsure of 1 hr. Dermatitis appeared over the exposed 
areas in 13 cases, and *2 showed constitutional symptoms. Tlie condition of 
the tongue became definitely worse in 12 of the patients, with diarrhea present 
in 10, nausea in 7, vomiting in 6, anorexia in 8, and dementia in 4 cases. 
Eleven of the patients were re-exposed to maximum doses of sunlight following 
adequate treatment and did not develop cutaneous lesions or any of the general 
symptoms of pellagra. 

It is concluded that the “exi>osure of a susceptible subject who has been 
subsisting on a deficient diet to the sun’s rays precipitates the acute manifesta¬ 
tions of pellagra.” 

Hypo-adrenalism and pellagra: The role of vitamin deficiency, I, M. 
ScLABE {Brit. Med. Jour., No. S989 (1937), pp. 12^9-1251 ).— A case history is 
presented to show that vitamin Bj deficiency is not the sole causative factor 
of pellagra. It is suggested that the avitaminosis is an accessory cause, and 
that the fundamental etiological factor in pellagra is hypoadrenalism. 

Further studies on the concentration of the antipellagra factor, G. J. 
Koehn, Jr., and C. A. Elvehjem (Jour. Biol, Chem., 118 (1937), No. 3, pp. 693- 
699, fig. 1 ).—In this contribution from the Wisconsin Experiment Station the 
authors describe a method for the further purification of the antipellagra factor, 
the preparation of which has been described previously (B. S. R., 74, p. 885). 
The amyl alcohol solution equivalent to 400 g of liver extract was concentrated 
to dryness, and the residue was dissolved in 100 cc of 95 percent alcohol, twice 
extracted with acetone, and the insoluble inactive material filtered off. After 
concentration to dryness and desiccation the solid matter was extracted with 50 
cc of water, and much of the undissolved inert material was filtered off and 
washed. The combined filtrate and washings were diluted to 200 cc and shaken 
with 2 g of norite, which was filtered off and washed with water. The combined 
filtrate and washings were colorless and contained 2.56 g of active dry matter. 

Following the technic of Kline et al. (B. S. R., 69, p. 844), chicks maintained 
on ration 240-H all showed pellagra-like symptoms and a definite retardation 
of growth at 3 weeks of age, whereas the chicks receiving the concentrate 
equivalent to 5 percent of the original liver extract, or approximately 0.7 mg 
dally, showed neither lesions nor weight losses. “Thus at least 40 percent of 
the vitamin present in the original liver extract was recovered in the concen¬ 
trate, since 2 percent liver extract is required to protect chicks on this ration.” 
Dogs receiving diet 323 of Goldberger et al. (B. S. R, 63, p. 491), with the 
cowpeas omitted and calcium supplied in both calcium carbonate and calciuia 
phosphate, generally developed blacktongue within from 6 to 8 weeks and at this 
time were given the first dose of the preparation by pipette. After the first 
treatment the dogs’ appetites improved and 64 mg of the preparation was added 
to the ration daily. The dogs appeared quite normal after 3 days of treatment. 
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**Althougli we must not overlook the possibility that there may be two closely 
related factors, one active in chicks and one in humans, the fact that a purified 
concentrate cures both chick pellagra and canine blacktongue is strong evidence 
that we are dealing with one factor.” 

The relationship between selenium poisoning and pellagra [trans. title]. 
R. DB Rohan-Barondes (Presse M6d. [Paris'], 45 (1987), No. 11, pp. 188-190 ).— 
Symptoms of selenium poisoning in animals are compared with those of pellagra 
in dog and man and are shown to be strikingly similar, particularly in the 
changes in the gastrointestinal tract, the mental and nervous disorders, and the 
occurrence during the late fall season. 

A dietary study in rheumatic fever, S. B. Sadow, J. P. Hubbard, and T. D. 
Jones (New England Jour. Med., 217 (1987), No. 5, pp. 170-173, figs. Thirty- 
one hospitalized children with rheumatic fever were given a special high caloric 
diet containing all the essential nutritional elements, including vitamins A, 
B complex, C, and D for an average of 20 weeks. A control group of 25 
children received the usual hospital diet, which was about 38 percent lower 
in caloric value and contained 10 cc of cod-liver oil daily as the sole vitamin 
supplement and no vitamin-rich foods. The subjects varied in age from 3% to 
18 yr. 

Although the experimental group showed a significant increase in the rate of 
weight gain, no observable difference was found in the course of the disease. 
However, gain in weight is desirable, and it is recommended that a high caloric 
diet containing all the known important food elements should be given to 
children subject to or suffering from rheumatic fever. 

The metabolic background of rickets: An interpretive review, R. Gubner 
(New England Jour. Med., 216 (1987), No. 20, pp. 879-887). —The author reviews 
the structural bone changes, the disturbances of calcium and phosphorus metab¬ 
olism, and the role of vitamin D, the parathyroid glands, and the enzyme 
phosphatase in the pathogenesis of the disease rickets. 

The significance of plasma phosphatase in the diagnosis and prognosis 
of rickets, N. Morris, M. M. Stevenson, O. D. Peden, and J. M. D. Small (Arch. 
Disease Childhood, 12 (1987), No. 67, pp. 45-58, figs. 3). —From plasma phospha¬ 
tase values obtained on a group of 506 infants and children under 2 yr. of age, 
with and without positive clinical or X-ray findings of rickets, the authors 
eonclude that so far as blood examination is concerned plasma phosphatase is 
probably the most delicate test of rickets. However, the phosphatase value 
alone should not be regarded as conclusive evidence of the presence or absence 
•of rickets. The height of the plasma phosphatase cannot be used as a means 
of comparing the severity of rickets in different patients, but it is of value in 
estimating the recovery process in the same patient. Fairly close associations 
were found between phosphorus and phosphatase values and between calcium- 
phosphorus product and phosphatase. 

In 4 cases of untreated rickets the changes in plasma phosphatase were ob¬ 
served over periods of from 1 to 3 weeks. The skiagrams showed evidence of 
continued activity of the rachitic process while the phosphatase increased in 
value. The administration of vitamin D prevented the increase in phosphatase 
and in from J to 3 weeks the value decreased, the rate of fall depending upon 
the dosage of vitamin D and being much more rapid with large amounts. On 
ordinary therapeutic doses of vitamin D normal limits of phosphatase value 
may not be reached for over 3 mo. It is suggested that when the supply of 
calcium does not meet the demand of the bone cells the plasma phosphatase 
rises. 
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Cereals and rickets.—^VUI* The hydrolysis of phytin in the intestine, 
J. T. Lowe and H. Steenbock {Biochem, Jour,, 30 (1936), No. 11, pp. 1991--> 
1995). —In continuation of this series of studies at the Wisconsin Experiment 
Station (B. S. R., 77, p. 282), the authors determined the availability of phytin 
when adult rats were given the Steenbock-Blaek rickets-producing ration 2965 
in which the calcium carbonate had been omitted and disodium hydrogen phos¬ 
phate or phytin prepared from wheat bran and free from any Inorganic phos¬ 
phorus had been added. The results show that phytin-phosphorus is not com¬ 
pletely unavailable to the rat, but that the small amount which might be avail¬ 
able is rendered almost completely unavailable in the presence of calcium 
carbonate or of salts of beryllium, strontium, aluminum, iron, and magnesium 
substituted for it. No significant change in the excretion of phosphorus was 
noted when the basal ration was modified by substituting rolled oats or whole 
wheat for yellow corn, adding 10 percent of lactose or 30 percent of lard, or 
supplementing the ration by 1,250 U. S. P. vitamin D units daily. Since varia¬ 
bility in the utilization of phytin-phosphorus may be a factor in explaining the 
irregularities reported in the literature in the production of experimental 
rickets, the ratchitogenlc diets used for assays should contain the phosphorus 
in the form of compounds of invariable nutritive value. 

HOME MANAGEMENT AND EftXJIPMENT 

Studies in farm family living (XJ. 8. Dept. Agr., 8cc. Agr. Rpt., 1937, pp. 
kl-kh )'—This report on the extensive investigation by the Bureau of Home 
Economics on family consumption according to income contains data on the 
range of total net income and net money income of the 32 groups of farm fam¬ 
ilies representing regional types of farming in 21 States and the general trends 
of expenditures of these families. The food habits of nonrelief families in 
cities and villages are also discussed with reference to supplying enough food 
to the large undernourished group of the population of the entire country. 

MISCELLANEOUS 

Report of the Secretary of Agriculture, 1037, H. A. Waixace (U. 8. Dept 
Agr., Sec. Agr. Rpt, 1937, pp. Ill+115). —^The principal findings in this report 
are noted elsewhere in this issue. 

Annual re^tort of the director [of the Delaware Station] for the fiscal 
year ending June 30, 1037, C. A. McCxje et al. (Delaware 8ta. Bui. 207 
(1937), pp. Jt6). —The experimental work not previously referred to is for the 
most part noted elsewhere in this issue. 

Fiftieth Annual Report of the Pennsylvania Agricultural Experiment 
Station, [1037], [R. L. Watts et ai..] (Pennsylvania 8fa. Bui. 352 (1937), 
pp. X+69, figs. 8). —In addition to a review of the station’s work and develop¬ 
ment since its establishment, progress reports are given of the year’s accom¬ 
plishments, the experimental data being for the most part noted elsewhere in 
this issue. Meteorological data, by J. S. Cobb and C. A. Kern (pp. 67, 6S), are 
also included. 

Report of the Puerto Rico Experiment Station, 1936, [A. Lee] (Puerto 
Rico 8ta. Rpt 1936, pp. [2]+103, figs. 18).—The experimental work not pre¬ 
viously referred to is for the most part noted elsewhere in this issue. 
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Alabama Station.—A new cotton research laboratory has been fitted up in 
cooperation with the U. S. Department of Agriculture. The objective is to 
determine the effect of variety, fertilizers, moisture, and other field conditions 
on the size, boll, length of lint, protein and oil content of seed, and the efficiency, 
maturity, distribution, and breaking strength of cotton fibers. 

Arkansas University and Station.—A livestock and forestry branch station 
has been recently established by State action. It consists of 3,000 acres of land 
near Batesville in Independence County and was established to develop a 
system of farming adaptable to the profitable use of lands in the eastern Ozark 
section with gentle to steep slopes and low or depleted fertility and not now 
suitable for row crop production. Its research program will be developed along 
the major lines of livestock and forestry. W. C. Wilbanks, formerly county 
agent of Marion County, has been appointed assistant director in charge, with 
Chester F. Williams as technical assistant 

Additional buildings to provide living quarters for technical assistants and 
laborers have recently been constructed in the three remaining branch stations. 
L. C. Carter has been appointed assistant director in charge of the Rice Branch 
Station vice G. H. Banks resigned to enter commercial work. J. A. Russell, 
technical assistant at the same branch station, has resigned to accept a position 
with the U. S. D. A. Soil Conservation Service and has been succeeded by 
Max G. Weir. 

Other resignations in the institution include Dr. William L. Bleecker, professor 
and head of the department of bacteriology and veterinary science since 1918, 
and Dr. L. M. Turner, assistant professor of forestry, who has accepted a 
position with the U. S. D. A. Southern Forest Experiment Station. 

California University and Station.—^An administrative reorganization of 
the College of Agriculture has been effected, under which the names of the 
Branch of the College of Agriculture at Davis and the Branch of the College 
of Agriculture in Southern California have been discontinued, as* well as the 
titles of director for these subdivisions. Dr. W. H. Chandler, resident at 
Los Angeles, and K. A. Ryerson, resident at Davis, have been now appointed 
assistant deans, and Dr. S. B. Freeborn, resident at Berkeley, assistant dean 
and assistant director of the station. Dr. L. D. Batchelor remains as director of 
the Citrus Experiment Station at Riverside, which will be under the general 
supervision of the assistant dean at Los Angeles. 

The regents have authorized the construction at Davis of a hydraulics labota- 
tory for the joint use of irrigation and agricult urn 1 engineering. Plans are 
also under way for an oenologlcal laboratory. 

Instruction in floriculture and ornamental horticulture has recently been 
authorized, witii headquarters in connection with the College of Agriculture at 
Los Angeles. This location is in recognition of the extensive seed propagation 
industry on the south coast and the magnitude of the nursery business in 
southern California. 

Dr. Siegfried von Ciriacy-Wantrup has been appointed assistant professor of* 
agricultural economics, assistant agricultural economist in the station, and 
578 



NOTES 


1938] 


579 


assistant agricultural economist on the Giannini Foundation of Agricultural 
Economics. 

Iowa College.—The I. S. C. Agricultural Foundation has been established with 
a board of trustees consisting of President Charles E. Friley, Dean H. H. 
Kildee, Extension Director R. K. Bliss, and Deane W. Trick, C. R. Musser, and 
J. H. Anderson, with George W. Godfrey as secretary. A gift from an anony¬ 
mous source has been received of nine farms, as well as funds for maintenance. 
The articles of incorporation provide for “(1) developing practical, economical, 
and profitable methods of cultivation and management of ordinary or family¬ 
sized farms, (2) determining the crops best adapted and most profitable to be 
grown in the various sections of Iowa, (3) determining the types, breeds, and 
classes of livestock to be produced and used on the farms of the various sec¬ 
tions of the State, including care, breeding, and feeding, (4) conserving and 
building up the soil and natural resources of such farms, (5) developing the 
social, educational, and religious environment of those engaged in agriculture 
in the localities w’here such farms may be located, (6) improving the conditions 
of social and family life, (7) publishing and disseminating the information 
and the results obtained.” 

Louisiana University and Station.—^The university has bought 237 acres of 
land about 4 miles from its campus for the use of the station. This land 
will be used as a site for the experimental poultry plant and by the department 
of crops and soils. Its purchase will also release land of similar type now being 
used by the department of crops and soils for reassignment to the departments 
of entomology and horticulture. 

The university has completed a pavilion 352 by 219 ft., which will be known 
as the farm center. Rooms are to be built under the seats of the pavilion 
and used for station laboratories and oflices by the departments of crops 
and soils, horticulture, entomology, poultry research, the feed and fertilizer 
laboratory, and certain cooixirative work with the U. S. D. A. Bureau of 
Entomology and Plant Quarantine and the Bureau of Plant Industry. 

Maryland University and Station.—Farm properties located about 18 miles 
north of Baltimore and valued at more than $1,000,000 have been given the 
university by Charles E. McManus. The gift also includes a herd of Ayrshire 
cattle, a large number of other livestock, and over 100,000 chickens. No condi¬ 
tions were attached to the gift other than that the proi)erty or any proceeds 
therefrom are to be used solely for the benefit of agriculture. 

Sidney W. Wentworth, associate professor of horticulture and associate po- 
mologist from 1928 to 1937, died January 10 at the age of 44 years. He was a 
native of New Hampshire, receiving the B. S. degree from the University of New 
Hampshire in 1917 and the M. S. degree from Cornell University in 1929. He 
had given special attention to apple growing, serving as assistant professor 
of horticulture and assistant horticulturist in the New Mexico College and 
Station in 1920 and as instructor and assistant professor and assistant pomolo- 
gist in New Hampshire from ]920 to 1928. He was a veteran of the World 
War, rising to the grade of captain in the U. S. Marine Corps after service 
on the U. S. S. Nevada in the submarine zone. 

Dr. H. B. McDonnell, professor of agricultural chemistry, and Dr. W. T. L. 
Taliaferro, professor of farm management, have retired. Dr. C. H. Mahoney, 
assistant professor of horticulture (extension) and research associate horti¬ 
culturist in the Michigan College and Station, has been appointed professor of 
olericulture, giving the major portion of bis time to the station work. 

Michigan College and Station.—A trust endowment of $500,000 for agricul¬ 
tural and chemurgio ro.search has been made to the station by the Horace H. 
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Rackham and Mary A. Rackham Foundation of Detroit. The Income from thia 
endowment is to be administered by a special board of five trusteeeb of whom 
two are President R. S. Shaw of the college and Director V. R. Gardner of the 
station. Tentative plans contemplate a study looking toward the finding of 
new industrial uses for farm products, such as the development from straw or 
cornstalks of a material that can be incorporated with the soil, permanent or 
semipermanent in nature, which will increase its porosity, give it a more spongy 
texture, and serve to increase its water-absorbing and water-holding capacity. 

Dr. A. F. Yeager, chairman of the department of horticulture and forestry 
of the North Dakota College and Station, has succeeded Dr. C. H. Mahoney as 
research associate and extension specialist in horticulture. Other appointments 
in the station include L. H. Greathouse as research associate in agricultural 
chemistry and E. J. Benne and D. W. Hayne as research assistants in agricul¬ 
tural chemistry and zoology. 

Missouri University and Station.—^A grant of $2,600 from the International 
Cancer Foundation has been accepted to extend investigations on hormones as 
related to mammary tumor production now carried on in the department of 
dairy husbandry. 

The station is cooperating with the U. S. D. A. Bureau of Animal Industry 
and the regional swine improvement laboratory at the Iowa State College in a 
study of swine improvement by breeding methods. The general plan of the 
project will be to practice modern inbreeding and rigid selection in an attempt 
to develop superior strains. A genetic and physiological study of some char¬ 
acters will also be made. L. A. Weaver and Ralph Bogart will be in direct 
charge of the work, and a 120-acre tract of land has been purchased by the 
station for use in the study. 

Dr. Ezra L. Morgan, professor and chairman of the department of rural 
sociology since 1021, died October 12, 1037, at the age of 58 years. A native of 
Illinois and a graduate of McKendree College in 1904, he was then engaged 
in Y. M. G. A. work in Kansas until 1910. He received the M. A. degree from 
the University of Wisconsin in 1912 and the Ph. D. degree from the Massachu¬ 
setts College in 1932. He served as extension professor of rural organization in 
the latter institution from 1912 to 1919, carrying on much pioneer work in the 
field of community organization. He then became national director of rural 
service in the American Red Cross, with which he was later connected as rural 
advisor to the southwestern division. Dr. Morgan will be succeeded on June 
13 by Dr. Charles E. Lively, associate professor of rural economics in the Ohio* 
State University and associate in rural economics in the Ohio Station. 

Florence Harrison, dean of the College of Home Economics in the Washington 
College, has been appointed head of the department of home economics, effective 
September 1. Dr. Frank H. Olvey has been appointed instructor in veterinary 
science and assistant in the station. 

Clemson College.—^A new textile building, costing about $465,000, is ex¬ 
pected to be completed for the 1938 fall session. It is a four-story building with 
about 80,000 sq. ft. of fioor space. 
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WILLIAM PENN BROOKS OF MASSACHUSETTS AND JAPAN 

The career of Dr. William Penn Brooks, who died in Amherst, 
Mass., on March 8,1938, is associated with two widely separated insti¬ 
tutions—his Alma Mater, the Massacliusetts State College, and the 
Sapporo Agricultural College, now the Hokkaido Imperial University 
of Japan. To each he rendered a unique and worthy service. 

Born in South Scituate, Mass., on November 19, 1851, Dr. Brooks 
was valedictorian of the class of 1875. A year of graduate work fol¬ 
lowed, supplemented long afterward by his receipt of the Ph. D. de¬ 
gree from the University of Halle in 1897. His acti^•e service began 
in 1877 in Japan, where he joined President W. S. Clark of Massa¬ 
chusetts, who had recently organized the first agricultui-al college in 
the Orient. Dr. Brooks served as professor of agriculture and direc¬ 
tor of the college farm, taught botany, and was acting pi esident from 
1880 to 1883 and again from 1886 to 1887. 

Dr. Brooks’ work in Japan was highly regarded. On his depar¬ 
ture he w'as decorated with the Foiirth Order of the Rising Sun, and 
in 1919 an honorary degree, Nogaku Hakushi (Learned in Agi-icul- 
tural Science), was conferred upon him by the Japanese Department 
of Education. 

Returning in 1889 to Massachusetts, he became professor of agri¬ 
culture and agriculturist in the experiment station, and continued in 
these capacities for 30 years. He was also acting president of the 
college in 1903 and in 1905-6, director of the Massachusetts Experi¬ 
ment Station from 1906 to 1918, and then consulting agronomist until 
his retirement in 1921. In 1928 he was designated emeritus professor 
of agriculture. 

Dr. Brooks brought back Avitli him a number of useful plants, 
among them barnyard millet and two other Japanese millets and 
several types of Japanese soybeans. One of his distinct achievements 
was his pioneer experimenting with these soybeans and their 
utilization. 

His extensive studies with soils and fertilizers became widely 
known, and he was a frequent speaker at Farmers’ Institutes on these 
subjects. He was also the author of a series of books on agriculture, 
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first published in ^^901 extensively used as texts in resident and 
correspondence courses and as a reference work by farmers. 

Thus he led a very useful life. Both in Japan and Massachusetts 
he was turned to in times of emergency, often under very difficult 
circumstances, and he responded dependably and with scrupulous 
particularity. Following as he did such men of genius as Clark and 
Stockbridge and Goessmann, he showed himself a worthy disciple, 
not only continuing and corroborating much that they had begun 
but adding a substantial individual contribution. 

COMPARATIVE EXPENDITURES FOR AGRICULTURAL AND 
INDUSTRIAL RESEARCH 

According to data recently complied by Mr. Howard P. Barss of 
the Office of Experiment Stations and available in microfilm or 
photoprint form as Document 1062 from the American Documenta¬ 
tion Institute, the total research expenditures in the United States 
in industries and agriculture combined now average about $2 per 
capita per annum. This is a little more than 1 ct. per dollar of 
income from these sources. Of this amount the estimated allotment 
for industrial research in 1937 was $250,000,000, while for agriculture 
the appropriations for the fiscal year ended June 30, 1937, were 
$35,699,299. This is in the approximate ratio of 7:1. 

The gross income from manufactures for 1936 is estimated at 
$14,690,000,000, while the cash farm income for the year is put at 
$8,100,000,000. Home-consumed farm products raise the latter total 
to $9,530,000,000. Thus the relative support for industrial research 
is 1.7 percent of the gross income and that for agriculture is 0.37 per¬ 
cent. On this basis the relative expenditure is about 9:2. 

The disparity is the more significant in that the industrial research 
is financed directly by the industries themselves, while the agricul¬ 
tural research is for the most part supported by Federal and State 
appropriations. Since the profit-seeking motive undoubtedly under¬ 
lies the industrial expenditures, it does not seem probable that re¬ 
search in this field is being maintained extravagantly. If we assume 
that the needs and opportunities are proportionately as great in agri¬ 
culture, the conclusion seems warranted that argriculture has not 
been unduly subsidized by what has been done thus far in this 
direction. 

Correspondence received in connection with the inquiry revealed 
that many industrial concerns are investing in chemical research 
alone from 2 to 7 percent of the returns from their gross sales. It is 
stated that “even during depression times there were in the United 
States approximately 1,600 industrial research laboratories with more 
than 22,000 technically trained men and women at work.” 
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The heavy expenditure is justified by its sponsors on the ground, 
as expressed by one manufacturer, that research not only “stabilizes 
and improves industry, but it actually creates new types of busi¬ 
ness. . . . During the current year, chemical manufacturers alone will 
spend at least $20,000,000 and process industries several times this 
total. . . . Eesearch creates. . . . The result is human benefit . . . 
worth many times the immediate cost in dollars and cents.” As 
another puts it, “for American chemical industries research has 
increased production and yields, improved product, created new 
industries.” 

It is of interest to note that when attempting to evaluate industrial 
research a long-time view is taken. One automobile manufacturer 
says frankly that “as to the success of research projects, our experience 
has been that one important development every few years is a good 
batting average.” He elaborates this idea further by saying that 
“research activities in general do not produce anything except ideas 
and therefore cannot be placed on any sort of production accounting 
basis.” The point is, however, that “when a specific development is 
made, the sales value of which can be determined on a dollar and cents 
basis, we usually find that one good one will pay the cost of operating 
the laboratories for quite a long time. Anything else, whether 
tangible or intangible from the standpoint of accounting, is return on 
the investment.” 

The applicability of some of these findings to agricultural research 
will be readily apparent. They help to explain the reluctance of 
many research directors to attempt a computation of profits from 
their work whether derived from new findings in disease control, 
plant or animal improvement, or better farm practice. Precise meas¬ 
urement in dollars and cents of many of these benefits will seldom be 
feasible. Nevertheless there is evidence a-plenty that in the long run 
agricultural research pays good returns, perhaps as richly as any 
public expenditure. Merely as a defense against some of the hazards 
to which farming in the past has been subject the maintenance of 
adequate agricultural research agencies is doubtless abundantly w^orth 
while. And though their potential value as to future discoveries 
may be intangible, there are infinite possibilities. 



RECENT WORK IN AGRICULTURAL SCIENCE 


AGRICULTURAL AND BIOLOGICAL CHEMISTRY 

[Chemical research work of the Bureau of Chemistry and Soils, 1937] 
(U. S. Dept. Apr., Bur. Chern. and Soils Rpt., 1931, pp. 3-Si ).—^The year’s progress 
is summarized under the headings of sugars, sugarcane, and sugar beets; farm- 
made sirups; honey; sweetpotato starch; cellulose; citrus fruit i)roducts; 
deciduous fruit products; vegetables and vegetable products; staling of bakerj 
products; gluten bread; the acid-base balance of cereals and related foods; 
rancidity; loosening the hulls of walnuts; enzyme investigations, including eggs 
and egg products and dressed poultry; waxlike coatings of fruits; fruit skins; 
apple pigments; plant viruses; toxicity of insecticides to higher animals; hides 
and skins; tanning materials; leather; utilization of farm wastes; lignin; corn 
fermentation products; industrial utilization of soybeans; sodium chlorate; 
naval stores; liquid wax from jojoba beans; oil from nuts of Japanese “wood- 
oil” tree, the lumbang or candlonut tree, and fruit seeds of the Brazilian palm; 
phosphatidcs of soybean oil; proteins of wheat and the black beans of the 
Mayas; tryptic digestion of casein; decystinized casein; selenium in toxic wheat; 
effect of storage on proteins of soybean oil meal; the vitamin B complex in 
soybeans; allergens from milk, ragweed, cotton linters, and cottonseed; the 
spontaneous Ignition of hay; dust explosions; and suffocation from silo gas. 

[Chemical and bacteriological investigations at the New York State Sta¬ 
tion] (New York State Sta. Bpt. 1937, pp. 19, 20, 21, 27-29, 31, 32, 33, 38, 39). — 
These have included work on fruit Juices, including wine making jind oxidized 
flavors in wines, pasteurization temperatures for rhubarb and cherry Juice, 
preparation of cider and beverages from Montmorency cherries and rhubarb, and 
varieties suitable for maraschino cherries; the lactobacilli; the molecular size 
of natural pectin; pectic enzymes of tomatoes; lead in maple sirup; manufacture 
of protein plastics; and influence of salts on the properties of gelatin. 

The determination of contact angles from measurements of the dimen¬ 
sions of small bubbles and drops, I, II (Jour. Phys. Chem., 1/0 (1936), No. 2, 
pp. 159-167, fig. 1; pp. 169-176, figs. 6). —^These two papers open a serial contri¬ 
bution from the New York State Experiment Station. 

I. The spheroidal segment method for acute angles, G. L. Mack.—The author 
calls attention to the fact that “the present methods of measuring contact angles 
all require that the solid material be obtainable in some special shape, such 
as a flat plate or capillary tube. Many surfaces, for example, those of plant 
materials, occur in irregular forms and must be dealt with in situ because of 
the inhomo^eneity of the body.” The following procedure obviates this serious 
drawback: 

“The solid to be investigated was imbedded on a paraffined glass plate. The 
liquid was placed in a short length of glass tubing, one end of which had been 
drawn out into a very fine capillary. A spiral in the capillary tube facilitated 
the manipulation of the tip. Drops of the liquid were formed slowly on the 
tip by gravitational force. By touching the glass tip to the solid surface at 
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definite time intervals, drops of a constant and reproducible size were detached. 
Ten or more drops were measured at a time, so that each determination yielded 
a truly average result To minimize evaporation the solid and supporting plate 
were enclosed in a low form weighing bottle. The cover of this bottle was 
fitted with a window of optically plane glass. The diameters of the drops were 
observed through this window in the ocular scale of a low power microscope. 
The volume of liquid used for a given numl>er of drops was obtained by measur¬ 
ing the difference in height of the liquid in the upper part of the glass tube 
before and after the drops were removed. Since the diameter of the tube was 
known, the cylindrical volume could be calculated.” 

The validity of the method has been checked by repeating the determination 
of the contact angles upon the same materials by two different methods. Satis¬ 
factory agreement was obtained in all cases. 

II. The sessile drop method for ohUise angles, G. L. Mack and D. A. Lee.— 
The authors note widely variant surface energies which may occur at closely 
adjoining points, and call attention to the fact that “instead of measuring the 
contact angle directly, it may be calculated from the dimensions of the drop. 
The angle so obtained may be regarded as the integral of the sum of all the 
various contact angles existing along the circumference of the drop. Thus each 
determination yields an average result not unduly influenced by irregularities 
at a given point on the surface.” The authors accordingly propose a method 
for determining obtuse contact angles from measurements of three dimensions 
of sessile drops of bubbles under a plate. These dimensions are the vertical 
height z, the horizontal radius r, and the radius of curvature & at the apex of 
the curved surface. A simplified equation for calculating the value of 6 from 
that of the capillary ('onstant of the liquid is given. The equation 


is shown to be “amply sufficient for the present purpose.” 

The proposed method is shown to have several advantages over the direct 
method of measurement with a protractor. 

Heterogeneous equilibrium of protein solutions.—I, Activity coefficients 
and membrane equilibrium in mixtures of gelatin and salts, N. R. Joseph 
(Jour. Biol. Chem., 1J6 (1030), No. 1, pp. 353-370, figs. 2). —The author shows 
the development of thermodynamic equations \vhich correlate the osmotic prop¬ 
erties of three component systems with the activity coefficients of the dissolved 
components. Also, the effect of gelatin on the activity coefficient of zinc chloride 
was determined electrometrically, the effect of zinc chloride on the activity co¬ 
efficient of gelatin was calculated, and the salt effect determined electrometri¬ 
cally has been compared with that determined for gelatin by membrane equilib¬ 
rium and for other proteins by solubility studies. 

The results are discussed from the point of view of the interionic force 
theory as applied to the interaction of ions and zwittcr ions. 

X-ray diffraction patterns of crystalline tobacco mosaic proteins, R. W. G. 
Wyckoff and R. B. Corey (Jour. Biol. Chem., 116 (1036), No. 1, pp. 51-55, pi. 1 ).— 
The patterns obtained at The Rockefeller Institute for Medical Research in a 
series of X-ray powder diffraction photographs of crystalline tobacco mosaic 
virus proteins, showing “many sharp reflections between 80 a. u. and 3 a. u., are 
exactly those to be expected from true crystals composed of large molecules. 
No differences could be found in the patterns of the proteins of the ordinary 
and of the aucuba strains of the disease. Neither was there any alteration in 
the X-ray photograph after nine successive recrystallizations. Tobacco mosaic 
virus protein completely inactivated by means of ultraviolet irradiation and 
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subsequently crystallized gave a photograph having principal diffraction lines 
that are the same as those of the active protein." 

Enzymatic hydrolysis of lactalbumin, L. Milleb and H. O. Oalveby {Jour, 
Biol, Ohem., 116 (1936), No, 1, pp, 393-408; abs, in Chem, Aba,, 31 {1937), No, 3. 
p, 715), —^The peptide linkage is believed to have been the principal one broken 
during the peptic hydrolysis of lactalbumin, since amino and carboxyl groups 
were liberated in equivalent amounts. “The maximal enzymatic hydrolysis 
of the lactalbiimin used In this investigation was obtained with pepsin plus 
the pancreatic extract and was equivalent to 68 percent of the total nitrogen, 
or about M percent of the linkages broken by acid hydrolysis." 

The synthesis of di-N-methylhomocystine and N-niethylmethionine and a 
study of their growth-promoting ability in connection withacystine-deiicient 
diet, W. I. Pattebson, H. M. Dyeb, and V. du Viqnbaud {Jour, Biol, Chem,, 116 
{1936), No. 1, pp. 277-284, fig. 1). —In the investigation here reported ui)on, di-N- 
methylhomocystine and N-methylmethionine were synthesized from benzylthig^ 
lethylmalonic acid, a compound which was itself synthesized by Patterson and 
du Vigneaud (E. S. R., 75, p. 293) for use as an intermediate in their synthesis 
of homocystine. The new syntheses are presented in working detail. It is 
shown that both of these methylamino acids are able to support the growth 
of animals on a cystine-deficient diet. The behavior of the koto acids corre¬ 
sponding to homocystine and methionine which may be inferred from these 
results is pointed out. 

The interaction of iodoacetic acid and tertiary amines, M. P. Schubxbt 
{Jour. Biol. Chem., 116 {1936), No, 1, pp. 4^7-44^) »—The author studied the 
initial velocity of the reaction of iodoacetic acid and of lodoacetamide with a 
number of amines. “As is to be expected, the speed of this reaction varies 
greatly with the groups attached to the amine nitrogen. Among the amines 
studied there are some whose speed of reaction with iodoacetic acid approaches 
that of the more rapidly reacting thiol compounds. Therefore in studying the 
effect of iodoacetic acid on enzyme reactions the possibility of reaction with 
amino groups, particularly tertiary amines, cannot be ignored." 

It is also shown that with some types of amines, iodoacetic acid reacts more 
rapidly than lodoacetamide. These amines thus differ from thiols studied so 
far, all of which react more rapidly with lodoacetamide. 

The reaction of formaldehyde with amino acids, A. Wadswobth and M. C. 
Panobobn {Jour. Biol. Chem., 116 {1936), No. 1, pp. 4^3-436, figa. 2). —The 
authors present the results of an investigation, the purpose of which was to 
obtain data on the behavior of amino compounds of known constitution when 
treated with formaldehyde under conditions similar to those used for the pro¬ 
duction of diphtheria toxoid. The following substances were studied: The nine 
amino acids, glycine, alanine, lysine, cysteine, aspartic and glutamic acids, 
histidine, tryptophan, and arginine; guanidine; two synthetic dipeptides, alanyl- 
glycine and glycylalanine; and peptone and a crude diphtheria toxin. 

It was found necessary to modify, for this purpose, the existing methods for 
determining free formaldehyde. A procedure accurate to about 3 percent when 
applied to samples containing from 0.4 to 2 mg of formaldehyde was based upon 
precipitation with dimethyldihydroresorcinol (“methone") within the pH range 
4.4-5.0. Quantitative precipitation could not be secured at pH values higher 
than 5.2. 

With respect to the reaction of formaldehyde with the amino acids and re¬ 
lated compounds studied, the authors found that “in most cases two stages in 
the reaction can be demonstrated: (1) A rapid, reversible reaction; (2) a 
slower, irreversible one." The reversal of the reaction was studied in both 
acid and alkaline solutions. 
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The isolation and characterization of a starch polysaccharide from the 
leaf tissue of the apple tree (Mains mains), C. Niemann, A. B. Anderson, 
and K. P. Link {Jour. Biol. Chem., 116 {19S6), No. 1, pp. H7-455). —The paper 
here noted is a contribution from the Wisconsin Experiment Station. 

“This polysaccharide was found to be a polyglucosan similar, if not identical, 
in structure to the /3-amylose component of common cereal and tuber starches 
and to the starch polysaccharide previously isolated [E. S. R., 75, p. 149] from 
the woody tissue of the apple tree.” 

The higher saturated fatty acids of butter fat, G. E. Hexz and A. W. Bos< 
WORTH {Jour. Biol. Chem.f 116 {1986)f No. 1, pp. 203-208). —At the Ohio State 
University hexacosanoic (cerotlc) acid has been isolated from butterfat 

“This acid crystallizes as nacreous crystalline plates from acetone and has 
a melting point of 80.5° [C.]. The methyl ester distills at 286® at 15dt0.1 mni 
pressure and at 261® at 5±0.1 mm pressure. The melting i)oint of the metliyl 
ester is 62°. The amide melts at 105®*-107®.” 

The action of acid and alkali on parathyroid hormone, W. R. Tweedy, 
G. H. Smullen, and W. P. Bell {Jour. Biol. Chem., 116 {1986), No. 1, pp. 168-* 
167, fig. 1). —The authors found a parathyroid hormone preparation to contain 
14.74 percent total nitrogen, with the following nitrogen distribution: Humin 
N 0.95 percent, dibasic N 21.13, acid amide N 4.39, and nonbasic N 71.53 percent. 

“The close pasallelism between the increase in free amino nitrogen and the 
accompanying diminution in hormone activity during gradual acid hydrolysis 
is additional evidence of the protein nature of parathyroid hormone. The 
action of 0.05 n NaOH on the parathyroid hormone preparation during a period 
of 5 hr. at 38° [C.] resulted in the liberation of NHa and a loss of approxi¬ 
mately 67 percent in potency. It is suggested that the probable source of the 
NHr-N was acid amide groups.” 

Comments on the micro volumetric sodium method of Ball and Sadnsk, 
B. Holmes and P. L. Kirk {Jour. Biol. Chem., 116 {1936), No. 1, pp. 877-880).— 
The authors of this contribution from the University of California, having 
completed a study of a similar method at the time of the publication of the 
Ball and Sadiisk procedure (E. S. R., 77, p. 9), offer suggestions i)ermitting 
improvements in c*onvenlence and accuracy. For the reduction of the uranium 
compound from the hexavalent to the tctravalent state, they prefer to treat 
the solution of the precipitate in a small flask with saturated liquid cadmium 
amalgam rather than to use the Jones redactor. As titration oxidant they found 
ceric sulfate, with a phenanthrollne-ferrous sulfate Indicator, to give a sharper 
end point than that obtained In titrating with dichromate and a barium dipheny- 
laminesulfonate indicator. The effect of temperature on the solubility of the 
triple acetate, said by Ball and Sadusk not to be of critical importance, is deemed 
capable of introducing serious error unless a temperature of not more than 
20° C., “and preferably somewhat lower,” is maintained during precipitation. 
A suitable filtration is considered safer than the use of the centrifuge as recom¬ 
mended by Ball and Sadusk. 

A note concerning the determination of iodine, B. F. Stimmel and D. R. 
MoCullagh {Jour. Biol. Chem., 116 {1936), No. 1, pp. 21-2k, fig. 1; ahs. in Chem. 
Ahs., 31 {1987), No. 2, p. 424). —The authors describe a modification of the alkali 
fusion method of McCullagh (E. S. R., 76, p. 150), with special reference to its 
use with fresh thyroid tissue and blood. 

A gravimetric technique for the determination of small amounts of 
plasma lipids, H. R. Street {Jour. Biol. Chem., 116 (1986), No. 1, pp. 28-$l ).— 
The essential features of this method, contributed from the University of 
Minnesota, consist in the extraction of the fatty substances of the plasma with 
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3:1 alcohol-ether mixture, saponification of the fatty extractives with po¬ 
tassium hydroxide, acidification with dilute sulfuric acid, and extraction of the 
lipides from the acid suspension with petroleum spirit (b. p. 30® to 60® C., 
purified by washing with concentrated sulfuric acid and redistilling). The 
residue remaining after evaporation of the solvent under diminished pressure 
at from 58® to 62® is weighed as total lipides. 

*Tf the values for cholesterol and fatty acids are desired, the lipides, after 
being weighed, are dissolved in chloroform, made up to volume in a volumetric 
flask, and aliquots are taken for the determination of cholesterol. . . . Fatty 
acids are calculated by subtracting the value for cholesterol from the value for 
total lipides.” 

An examination of the Sullivan colorimetric test for guanidine, M. X. 
Sullivan {Jour. Biol. Chem., 116 (1936), No. i, pp. 233-235; al>s. in Chem. Ads., 
31 (1937), No. 3, p. 631). —Noting the work of Braun and Rees (E. S. R., 77, p. 
10), in which the Sullivan test for guanidine was found to be given also by re¬ 
lated compounds (certain substituted guanidines), the author found that the five 
compounds in question “did in fact give a red color in the final step which 
would prevent determination of guanidine. However, the reaction was not a 
guanidine reaction, for no one of the compounds behavi'd like guanidine in the 
different steps and all of them could be readily made negative.” By the 
use of hydroxylamine the test is made specific for guanidine in the presence 
of the derivatives found by Braun and Rees to interfere with the determination. 

The chemical estimation of theclin with diazobenzenesulfonic acid, M. J. 
ScHMULOViTz and H. B. Wylih (Jour. Biol. Chcm., 116 (1936), No. 1, pp. il5- 
421). —A colorimetric procedure for the estimation of theelin is described in a 
contribution form the University of Maryland. The method is based on the 
coupling of theelin with p-diazobenzenesulfonic acid to give a red azo dye which 
is compared with a standard solution of jS-naphthol coupled in the same mann(*r. 
Certain observations concerning the stoichiometric nature of this reaction are 
recorded. 

Evaporating the water with burning alcohol as a rapid means of deter¬ 
mining moisture content of soils, G. J. Bouyoucos (Soil Sci., 44 (1937), No. 5, 
pp. 377-383, pi. 1). —In this contribution from the Michigan Experiment Station, 
the author proposes partial extraction with alcohol followed by drying with 
burning alcohol as a rapid and accurate method of determining the moisture 
content in soils. 

The procedure consists of treating the soil with alcohol in a special apparatus 
and burning the alcohol, the heat from which evaporates the water and dries 
the soil completely. This alcohol-burning procedure raises the temperature of 
the soil to only about 130®-160® C. In mineral soils it has no influence on the 
combined water and no effect on organic, matter up to about 11 percent, and 
is as accurate in determining moisture content as is the standard oven-drying 
method. In mucks, peats, and in mineral soils containing more than about 
11 i)ercent organic matter, especially in the undecomposed state, the method 
is not applicable. 

“The njethod is rapid. It can determine the moisture content of sands in 5 
to 10 min., loams in 30 to 20 min., and clays in 10 to 35 min., depending on their 
content of water and their permeability to alcohol.” 

A comparative study of methods of determining the moisture content of 
Cheddar cheese.—I, The modified Mojonnier and olive oil methods, I. A. 
Gould (Jour. Dairy 8ci., 26 (1937), No. 10, pp. 625-655).— This study by the 
Michigan Experiment Station was conducted to determine the accuracy and 
practicability of a rapid, open-flame method for determining the moisture con- 
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tent of cheese in which a small amount of olive oil was added to the moisture 
dish to prevent burning and spattering of the cheese. 

The use of 20 cc of olive oil with a 6-g sample of cheese proved more satis¬ 
factory than 10 cc of oil with either 5- or 2.5-g samples. However, from 30 to 
40 percent of the cheese samples tested by the olive oil method spattered too 
badly upon heating to permit accurate moisture determinations, and, in addi¬ 
tion, practically all samples lumped together and stuck to the bottom of the 
pan. The addition of about 1 g of sodium chloride to the oil eliminated the 
spattering, lumping, and sticking tendencies encountered by the above method. 

Results obtained with the olive oil test on nonspattering samples averaged 
about 0.3 percent higher than by the modified Mojonnier method, while all 
samples averaged about 0.5 percent higher by the modified olive oil method 
than by the Mojonnier procedure. The action of the salt in this test was not 
merely physical, as indicated by the fact that substitution of dry sand for 
salt did not prevent sticking or spattering. This modified olive oil method is 
considered a simple and rapid test, sufficiently accurate for all practical 
purposes. 

Which test gives the most accurate fat determination for ice cream? F. C. 
Button {Jour, Milk Teclinol., 1 (1937), No. 1, pp. SO, 31). —In a critical considera¬ 
tion of various tests which have been proposed for determining the butterfat 
content of ice cream, the author refer.s to a recent report of the Association 
of Official Agricultural Chemists stating that apparently none of the numerous 
modifications of the Babcock fat test is applicable to a determination of fat in 
Ice cream in the hands of different oi)erators. In this report it is recommended 
that a study of such modifications be discontinued. The author makes a plea 
for the adoption of some method or set of correction factors which shall be 
recognized as standard in order to end the confusion now existing on this par¬ 
ticular point of dairy technology. 

The determination of cystine In urine, M. X. Sullivan and W. C. Hess 
(Jour. Biol. Chem., 116 (1936), No. 1, pp. 221-232). —“Because of the buffering 
power of urine, the presence of reducing material, and of substances combining 
with l,2-naphthoquinone-4-sodium sulfonate, the original Sullivan cystine pro¬ 
cedure [E. S. R., 70, p. 444], when applied to urine, must be modified by using an 
alkaline cyanide for reduction, with washing of the sediment occurring on 
addition of alkaline cyanide, and by the use of more naphthoquinone for full color 
development.” 

A discrepancy between biological assays and other methods of determin¬ 
ing vitamin A, II, H. Pritchabd, H. Wilkinson, J. R. Edisbuby, and R. A. 
Mobton (Biochem. Jour., 31 (1937), No. 2, pp. 258-265, figs. 5). —Continuing a 
previous study (E. S. R., 70, p. 4), a method of separation of the vitamin A 
concentrate from mammalian liver oil and commercial cod-liver oil into two 
tractions by exhaustive extraction with aqueous 83 percent alcohol is presented. 
The alcohol-soluble fractions exhibited the chemical and physical characteristics 
attributed to vitamin A, while the insoluble fractions generally failed to show 
even an inflection at 328 mg., but exhibited a maximum at 285-290 m/i in the 
ultraviolet absorption spectrum and possessed nmeh greater biological activity. 
The insoluble fraction from one mammalian liver oil concentrate contained no 
detectable vitamin A, but possessed a biological activity of 17,900 international 
units per gram. 

Utilization of fruit in commercial production of fruit Juices, M. A. Josltn 
and G. L. Maesh (California Sta. Circ. $44 (1937), pp. 63, figs. 15). —Superseding 
Circular 313 (E. S. R., 69, p. 488), commercially practicable processes are dis¬ 
cussed under the headings trends in fruit-juice production; general principles; 
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selection and preparation of the fruit; Juice extraction; straining, filtration, and 
clarification; deaeration; metallic contamination; preservation processes; bot¬ 
tling or canning; canned pulpy fruit-juice beverages; canned orange dairy base; 
retention of vitamin C in fruit Juices; carbonation of fruit Juices; fruit-juice 
sirups; fruit-juice concentrates; yields; and plant sanitation and cleanliness. 
Under the further caption, “summary of processes,” are given condensed out¬ 
lines of treatments for individual fruits. 

Drying Kieffer pears and the use of the dried product, C. W. Culpepper 
and H. H. Moon (U. 8. Dept, Agr. Giro, 450 (1937), pp, 24, figs, 5).— “Kieffer 
pears ripened at 60® P. for a suflacient length of time to give a pressure test of 
2.5 to 3.5 lb. with the MagnesS pressure tester miade a dried product much su¬ 
perior to that made from unripened fruit. When properly dried to a moisture 
content of 10 to 15 percent the ripened product was pliable, pale yellow in 
color, somewhat translucent, and when cooked made a table product that was 
mild and pleasing in flavor. The unripened product was hard, less flexible, 
opaque gray or white in appearance, and when cooked was tough and lacking 
in flavor.” 

Working details of the process developed are fully stated, together with 
keeping qualities, other characteristics, and uses of the finished product. 

AGRICULTURAL METEOROLOGY 

Ten-day forecasting as developed by Franz Baur, G. T. Walker {Quart, 
Jour, Roy. Met, Soc. [London], 63 {19S7), No. 272, pp. 471-475, pis. 4, fig- 1; ahs. 
in 8ci. Ahs., 8ect, A—Phys., 40 {1937), No, 479, p, ii37).~The Baur method of 
forecasting the “broad-weather” situation 5 to 10 days in advance is explained, 
and observations and successful forecasts by means of it are discussed. 

Modernizing headwater forecasting, M. M. Bernard {Engin, News-Rec,, 119 
{1937), No, 25, pp, 972, 988-990, figs, 3). —plan for improving and extending 
Ihe cooperative collection of rainfall data to furnish a better basis for flood 
forecasting and control is proposed. An editorial on flood forecasting is 
included. 

Report of the committee on snow, 1035-36, J. E. Church et al. {Amer, 
Geophys, Union Trans., 17 {1936), pt, 2, pp, 265-286, fig. i).—Reports of progress 
during 1935-36 are given, with a considerable bibliography of the subject. 

Interception of rainfall by herbaceous vegetation, O. R. Clark (Science, 
86 (1937), No. 2243, pp. 591, 592). —In field studies with prairie vegetation, crop 
plants, and weeds, it was found that “the amount of water held upon the sur¬ 
faces of leaf and stem and prevented from reaching the soil is very great. 

The amoqnt of water thus held depends largely upon the rate at which the 
water falls and, to a certain extent, upon the environmental conditions, espe¬ 
cially wind movement. In the plants studied, little water ran down the stems 
and thus reached the soil. So far as use to the vegetation is concerned, the 
water intercepted represents a loss, which over large areas becomes enormous.” 

Relation between crop yields and evaporation [trans. title], A. Kuhnke 
{8chr. Konigsh, Oelehrt. Gesell., Naturw. Kl., IS (1936), No. 4, pp. i55]-158, 
figs, 34; (fhs. in Ann, Agron, [PaHs], n, ser„ 7 {1937), No, 6, p. 864; Jour,^ LaryAw,, 
85 {1937), No. 2, p. 160), —Measurements of evaporation at different heights in 
fields of wheat, barley, and clover showed a significant relation between rainfall, 
wind, evaporation, and yields, especially in the period immediately following 
the rainfall. 

Influence of climatic conditions on the evolution of ammoniacal nitrogen 
in fertilizers during winter [trans. title], J. Sarazin {Compt, Rend, Acad. 
Agr, Fra/noef 23 {1937), No, SO, pp, 94S-946 ),— is shown that when the winter 
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is mild and humid there is a considerable loss of ammoniacal nitrogen from the 
manures applied in the fall, thus creating a need for supplementary application 
of nitrogen fertilizers in the spring. 

Regional contrasts in erosion in Indiana, with especial attention to the 
climatic factor in cansation, S. S. Visher {Bui. Ocol. Soc. Amer,, ^8 (1937), 
No. 7, pp. 897-929, figs. 27). —The study of soil erosion in Indiana here reported 
“leads to the deduction that aspects of the climate hitherto little studied have 
contributed not only to regional contrasts in soil erosion, but to regional con¬ 
trasts in the development of features of larger physiographic significance.’’ 

“A climatic factor not previously investigated—namely, regional contrasts in 
rainfall Intensity—clearly is also of great importance is causing the marked 
regional contrasts. Southern Indiana has from several to many times as many 
downpours of rainfall and consecutive days of heavy rain as does northern 
Indiana, and larger amotuits of rainfall in its rainy spells. Intense rains yield 
much more run-off than do moderate rains, and as the transporting power of 
run-off increases approximately as does the cube of the velocity, erosion in¬ 
creases enormously in places where heavy rains occur frequently, provided the 
soil is not protected by adequate vegetative cover. 

“Erosion greater in southern than in northern Indiana is, therefore, the 
result of a combination of influences, of which one of the more fundamental 
appears to be the differences in climate, which in turn are largely the results 
«)f relative location, for the differences in altitude arc slight. Southern Indiana, 
because of its lower latitude, receives more intense insolation, with which are 
associated higher temperatures, greater atmospheric convection, and, hence, 
greater intensity of rainfall.” 

Monthly Weather Review, fSepteinbei-^ctober 1037] {U. 8. Mo. Weather 
Rev., 6,5 (1937), Nos. 9, pp. 323-357, pis. 11, figs. 5; 10, pp. 359-383, pis. 9, figs. 
6 ). —In addition to the usual detailed summaries of climatological data, solar and 
aerological observations, observations on weather on the Atlantic and Pacific 
Oceans and on rivers and fioods, and bibliographical and other information, 
these numbers contain the following contributions: 

No. 9. —On Some Properties of the Water-Vapor Spectrum and Their Relations 
to Atmospheric Radiation, by W. M. Blsasser (pp. 323-326) ; On Pilot Balloons 
and Sources of Light for High Altitude Upper-Wind Observations, by W. H. 
Wenstrom (pp. 326-3.31) ; and Tropical Disturbances on the North Atlantic 
Ocean and Gulf of Mexico, September 1937, by W. E. Hurd (pp. 332-335). 

No. 10. —Serial Numbers of Weather Bureau Publications, by H. Lyman (pp. 
35^-363) ; Preliminary Report on Observations of Air Cells in Snowflakes and 
in Other Forms of Ice, by C. M. Heck (p. 364) ; and Further Observations on 
the North American High-Level Anticyclone, by T. R. Reed (pp. 364-366). 

SOILS—PERTILIZERS 

[Soil investigations of the Bureau of Plant Industry] (U. 8. Dept. Agr., 
Bur. Plant Indus. Rpt., 1937, pp. 19, 20, 23). —Results are noted of work on the 
isolation from soils of allantoin and dicarboxylic glutaric acid, the use of soil 
inoculants, the Isolation of Bacillus cereus in medical laboratories, and salinity 
in irrigated soils. 

[Bureau of Chemistry and Soils soil and fertilizer investigations] (U. 8. 
Dept. Agr., Bur. Chem. and Soils Rpt., 1937, pp. SJhW -—Hata are reported on 
catalysts in nitrogen and phosphate fertilizer production; physical constants 
of gases and fertilizer salts; biochemical and organic nitrogen investigations; 
nitrogenous fertilizer materials; phosphates; potash salts and byproducts; 
mixed fertilizer technology; selenium in soils; nonfertile, poorly drained, allu* 
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vial, granitic, and limestone soils; moisture in soils; adsorption of gases by 
soils; and structure of i)eat. 

[Soil investigations at the Colorado Station] {Colorado 8ta, Rpt 19S7, pp. 
15y 16y J^Jfy ^5), —TIic statlou here reports work on nitrogen deficiency in the soil 
as a cause of wheat chlorosis, control of excessive soil nitrates, microbiological 
tests for available phosphorus, microbiological activities of slick-spot soils, and 
decomposition of organic matter. 

Studies in electrodialysis of soils.—II, Polarigraphic current-voltage 
curves, A. N. Puri and R. C. Hoon {Soil Sci.y 4^ {1937) y No. 5, pp. S99-408y figs. 
10). —Continuing a series opened with a contribution on rotating electrodes 
(E. S. R., 77, p. 449), the authors now describe a simplified apparatus for the 
measurement of current-voltage relations in soils by means of which they have 
shown that “polarigraphic current-voltage curves for soils having different ex¬ 
changeable bases bear a close resemblance to such curves for soluble salts of. 
corresponding bases. It appears, therefore, that exchangeable bases in soils 
exist in chemical combination and not in the absorbed state.” 

A preliminary study of the effect of cultivation on certain chemical and 
physical properties of some South Dakota soils, L. F. Puhb and O. Olson 
{South Dakota Sta. Bui. 314 {1937)y pp. 3ty figs. 8). —“Structural stability of 
aggregates . . . was found to be the same in virgin and in cultivated soils, but 
cultivated soils showed a tendency toward more rapid slaking in water than 
did virgin soils. 

“Losses in humus and loss on ignition occurred in the cultivated soils in 
every case. ... An average loss of 42 percent of the original organic matter 
resulted from cultivation in the soils which were studied. With such large 
losses of organic matter changes in structure would be anticipated. Since 
marked changes in structure were not found, it appears that while organic mat¬ 
ter may be necessary in the development and maintenance of favorable struc¬ 
ture, its value diminishes after the soil has acquired sufficient organic matter 
for the development of maximal structure. In the virgin soils, the larger 
amounts of organic matter were probably responsible for the increased time of 
slaking. 

“The mechanical analyses showed that little change in the texture of the soils 
has been brought about by cultivation. In three clay soils studied, a slight 

increase in the- ^^^^^^^^^ ratio resulted. All other soils showing slight decreases 


in the 


sandsilt 
clay 


ratios of the cultivated soils. 


“Cultivation resulted in a decrease in base exchange cjipacity in all soils 
studied with the exception of two. Since these two represent relatively small 
increases as compared with the decreases, it may be that original differences in 
the soil were responsible for the apparent discrepancy. Decreases in base ex¬ 
change capacity were found to correspond closely with decreases in organic 
matter. 

“Losses in nitrogen were found in all cases. The average loss for the eight 
cultivated soils was found to be 29 percent of the original nitrogen content. The 
organic inatter 

--ratio was found to be decreased by cultivation, indicating a 

higher concentration of nitrogen in the organic matter of cultivated soils. 

“The phosphorus content of three soils was increased through cultivation. 
Decreases resulted in all other cultivated soils studied. In general, the eastern 
South Dakota soils decreased in phosphorus content as the result of cultivation. 

“The pH of western South Dakota soils was increased, while that of eastern 
South Dakota soils was decreased, as the result of cultivation.” 



1938] 


SOILS—FERTILIZERS 


593 


Base exchange In soils, A. T. Pkbkins and H. H. iCiNo {Kana. Acad. Soi. 
Trana.j 38 (1935), pp. 163-170), —With reference to soil particles coarser than 
4/*, the authors of this contribution from the Kansas Experiment Station con¬ 
clude that in the coarser soil particles adsorbed base does not affect the size 
of particle as separated by sedimentation and according to specific gravity. 

“When dealing with the coarser soil particles, as the degree of fineness in¬ 
creases the percentage of SiOa decreases and the percentage of RaO* bases in¬ 
creases. Therefore, the R 2 O 3 : SiOa ratio decreases with increased fineness. Thr 
base-exchange capacity for these particles varies inversely as the RaOa: SiOa ra¬ 
tio. The finer soil particles have a greater base-exchange capacity per gram 
than the coarser particles. The finer soli particles have a lesser base-exchange 
capacity per surface area than the coarser particles. In general our data show 
that the base-exchange capacity of a soil is largely associated with the higher 
minerals.” Some of the data Indicate the presence of a heavy mineral active in 
base exchange, however. 

New light on alkali soils, W. T. McGeoroe and J. F. Bbeazkale (Calif. 
Citrogr., 21 (1936), No. 7, pp. 2/fG, 247). —In a brief semipopiilar article contrib¬ 
uted from the Arizona Experiment Station, the authors present the view that 
“few alkali soils contain sufficient alkali to be poisonous toward the plant. 
Their infertility is due to the fact that in the presence of an alkaline reaction 
and, therefore, the absence of carbonic acid plants die of starvation because they 
cannot absorb nitrate or phosphate from an alkaline medium.” 

Slick spots ill west<u*ii Colorado soils, R. Gabdneb, R. S. Whitney, and 
A. Kezek (Colorado Sta. 'I'cvh, Huh 20 (1937), pp. 13, (u/ 1). —The t.\ ideal “slick 
spots” of the area included in this investigation wore found to contain sodium 
in the exchange complex to a high percentage of saturation, together with 
large quantities of calcium sulfate and a relatively high concentration of 
sodium salts. “There is suflicient swelling of the colloids to reduce the pore 
space of the soil and greatly restrict water movement in spite of the fact 
that they are coagulated by the high salt concentration. 

“If these conclusions are correct, it will be necessary to remove the sodium 
salts by drainage before any great improvement in the soil can be expected. 
The addition of calcium sulfate is of doubtful value where there is already 
so much present. Adding calcium chloride or other soluble calcium salt would 
only add to the calcium sulfate by reacting with the sodium sulfate present. 
However, as soon as the sodium salts are removed, improvement should be 
expected by reaction of the calcium from the calcium sulfate with the sodium 
clay to produce calcium clay. The presence of calcium sulfate should prevent 
the occurrence of extremely high pH due to hydrolysis of sodium clay. These 
conclusions apply to the average slick spot and not necessarily to all the 
slick spots.” 

Physicochemical reactions between organic and inorganic soil colloids as 
related to aggregate formation, H. B. Myers (Soil 8ci., 44 (1937), No. 5, pp. 
331-359, pi. 1, fig a. 5).—The author found, in an investigation reported from the 
Missouri Experiment Station, that organic colloidal sols altered the viscosity 
of colloidal clay sols to such an extent that the change could not be explained 
on the basis of mechanical mixing. The extent of the alteration in viscosity was 
influenced by the quantity of organic colloid added, the cation present, and the 
type of soil colloid used. The mixing of organic colloids with soil colloids or 
with finely divided quartz, orthoclase, or aluminum oxide resulted in a reduction 
in the exchange capacity of the systems from the calculated values. The cata- 
phoretic velocities of colloidal clay soils were altered by the presence of organic 
colloids in the system. With increasing quantities of organic colloid, the migra- 
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tion velocity increased to a maximum value and then decreased. There appeared 
to be a chemical union between the organic and the inorganic colloids. In 
general, the tendency to combine appeared to be most marked under acid con¬ 
ditions. Polar adsorption was suggested as the most probable type of chemical 
reaction involved. Desiccation, when followed by thorough rewetting, had 
very little influence on the exchange capacity of the organic colloids studied. 
Desiccated calcium organic colloid was more highly reversible in water than 
was desiccated hydrogen organic colloid. 

Organic colloids, when saturated with either calcium or hydrogen ions, were 
several times more effective in cementing sand particles into water-stable ag¬ 
gregates than were the corresponding inorganic colloid systems. Stable-aggre¬ 
gate formation apparently does not take place in the absence of dehydration. 
The favorable effect of organic matter on stable aggregation was probably 
associated with the low degree of dispersion of the organic matter after * 
dehydration. 

Cellulose decomposition in synthetic and natural soils, M. R. Madhok 
(Soil Sci.f 44 (1937), No. .7, pp. 385S97, pi. J ).—At the New .Jersey Experiment 
Stations a synthetic medium containing sand and bentonite has been found 
to be suitable for the study of the various factors affecting the decomposition 
of cellulose by micro-organisms. Sodium nitrate was a better source of nitrogen 
than was ammonium sulfate, and a slightly acid initial reaction was most 
favorable for the decomposition process. Fungi were very prominent initially 
but were later replaced by bacteria. 

A qualitative and quantitative study of the micro-organisms developing at 
different reactions with the two sources of nitrogen indicated that the fungi 
were more prominent at an acid reaction, whereas bacteria were more active 
at neutral or slightly alkaline reactions. The total number of bacteria after 
30 days was much higher in the presence of sodium nitrate than in the pres¬ 
ence of ammonium sulfate. The decomposition started more quickly at 37® C., 
but later the rate of decomposition at 27® and 20® approached that at 37®. 

Great differences in fertilizer treatments applied during a period of 25 yr. 
exerted no appreciable effect on the micro-organisms decomposing cellulose. 

[Soil investigations in bacteriology at the New York State Station] (New 
York State Sta. Rpt. 1937, pp. 17, 18). —^This report deals very briefly with re¬ 
sponses (as indicators of nutrient deficiencies) of certain soil bacteria inocu¬ 
lated into sterile samples of the soil to be tested, and the detection of Bacterium 
radiobacter as a contaminant of cultures of legume nodule bacteria. 

Influence of light and heat upon the formation of nitrate in soil, S. A. 
Waksman and M. R. Madhok (Soil Set., 44 (7937), No. 5, pp. 361-375, fig. 1 ).— 
The investigation here reported from the New .Jersey Experiment Stations 
comprised two series of experiments, of which the one was directed to the 
purpose of evaluating the relative effectiveness of sunlight and of micro-organ¬ 
isms in soil-nitrate production, whereas the other was concerned with the 
effect of heat and drying as nitrate-producing agencies. 

Of the results of the first group of experiments it is reported that “when 
a sandy soi¥ was used in an air-dry condition, no nitrification took place, even 
when the soil was exposed to full sunlight for a period of 470 hr. In a loam 
soil, no nitrification of the soil’s own nitrogen or of added organic nitrogen 
occurred, but ammonium sulfate added to the soil was actively oxidized. A 
slight difference in favor of the soil exposed to sunlight cannot be considerM 
of sufficient significance to be ascribed to the effect of photonltriflcation. When 
the soils were kept in a moist state, either in pots or in large glass dishes, no 
significant difference could be detected in the rate of nitrification of different 
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forms of nitrogen between the coyered and the exposed soils, either in the light 
sandy soil or in the heavy loam soil. A temperature of 27®-37® C. was found 
to be most favorable for the activities of the nitrifying bacteria. Above and 
below that range of temperatures, the rate of nitrification was reduced.” 

In the second group of experiments, “drying of leached soil at 50° and 65°, 
followed by leaching, yielded small amounts of nitrate. Added sources of 
nitrogen in the form of ammonium salt and organic substances did not result 
in any increase in the amount of nitrate obtained by drying the soils. Nitrate 
added to the soil was not recovered in the first leaching, but small amounts 
were obtained after several dryings and leachlngs. As a result of biological 
oxidation of ammonia, the nitrate was not removed completely from the moist 
soil. On drying the soil and extracting with water more nitrate was obtained. 
The water used for leaching the soil and the reagents employed in the deter¬ 
mination gave almost as much nitrate as the soil, after the first few teachings. 
In a soil with little biological nitrification, the nitrate found after the first 
leaching was always about the same as that found in the control. . . . 

“The final conclusion from these two groups of studies on the formation of 
nitrate in soil is that the biological oxidation of ammonia to nitrite and of 
nitrite to nitrate must still be considered as the all-important process in the 
formation of nitrate in soil.” 

Methods for inspection of commercial legume inocnlants, A. W. Hofeb 
(Jour, Amer. Soo. Agron., 28 (1936), No, 8, pp. 655-671), —A review of new 
methods for legume Inoculant inspection, carried out at the Now York State 
Experiment Station, suggests several iM)ssibilities for improvement. 

“The most important consists of a change from the present plan of examina¬ 
tion for nodules to one that will measure the benefit which the individual cul¬ 
tures confer upon their hosts. At the present time the tests do not accomplish 
all that they might. They are still in a period of development. Improvement 
of inspection by use of a simple greenhouse efliciency test that correlates fairly 
well with field results is much to be desired. The actual realization of a work¬ 
able plan for bringing the tests into close harmony with fundamental science 
and practical agriculture would have real value. It would, in fact, represent 
the end of the period of development in legume inoculant inspection and the 
beginning of a new period of practical utility based upon modern scientific 
knowledge.” 

Some ideas of soil deficiencies, R. M. Babnette (Citrus Indus,, 17 (1936), 
No. 2, pp. S, 19, 22). —^The author of a semipopular article from the Florida 
Experiment Station discusses such possible causes of deficiency as fixation of 
phosphates by iron and aluminum compounds in the soil, potassium deficiency 
in sandy soils of low organic matter content brought about by overliming, 
precipitation of needed zinc compounds by added phosphates, iron deficiencies 
induced by overliming, etc. The possible value of fallowing and of rotation in 
soil management is also taken up. 

Rapid chemical tests for Coastal Plain soils, J. B. Hesteb, J. M. Blume, 
and F. A. Shelton (Virginia Truck 8ta. Bui, 95 (1937), pp, 1429^1487, figs. 
Phosphates of different degrees of solubility were used in sand cultures to 
establish the relation between plant absorption and solubility in water and in a 
sodium acetate solution (pH 5.0) very similar to that developed by Morgan at 
the Connecticut [New Haven] Experiment Station (E. S. R,, 73, p. 746). A 
good correlation was found to> exist between the solubility of different phos¬ 
phates (iron, aluminum, manganese, magnesium, and calcium) and plant growth. 
These correlations were further established in soil cultures and finally on field 
plats with various fertilizer practices. 
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“Investigations of the availability of replaceable potash have established a 
practical system of fertilization for predominant Coastal Plain soils for certain 
crops. A system of potash fertilization is established for certain soils on the 
basis of anticipated yields and available potash present.” 

Rapid chemical methods for testing soils to determine degree of fertility in 
respect to nitrogen, manganese, magnesium, aluminum, and chlorides are given. 
The accuracy of these tests is discussed “and the reproductivity of the results 
in the hands of various chemists shown.” 

Demonstration of quickly made chemical tests for fertilizer elements in 
soils, H. G. M. Jacobson {Veg. Growers Assoc. Amcr. A7in. Rpf., 1935^ pp. 274^ 
275). —This note, contributed from the Connecticut [New Haven] Experiment 
Station, is a very brief outline of the Morgan test developed at the station 
(E. S. R., 73, p. 74G). 

Interpreting rapid chemical soil tests for xthosphorus for vegetable crops, 
J. B. Hesteb {Amer. 8oc. Hort. 8ci. Proc., 32 (1935)^ pp. 584-588, fig, 1 ).—The^ 
author compared the indications of a rapid test for available phosphate with 
the phosphate fertilizer responses of various crops in the field and in pots 
at the Virginia Truck Experiment Station. The agreement was in general 
satisfactory, but “while short chemical tests are a great help in recommending 
soil amendment, too much must not be exi)ectod from them, especially until 
sufficient data have been collected for their interpretation.” 

[Soil investigations], A. T. Wiancko, R. R. Mulvey, and S. R. Miles (Indiana 
8ta., Soils and Crops Expt. Fat'in Rpt., 1915-36, pp. 7-9). —This report sum¬ 
marizes a general fertility experiment and a compariscni of various phos¬ 
phates. 

[Indiana soil experiment field studies, 1919-36], A. T. Wiancko et al. 
(Indiana Sta., Expt. Farms Rpts., Ileihcrt Davis Forestry Farm, 1923-36, pp. 
1-3; Huntington Field, 1919-36, pp. 1-3; Jennhigs Co. Field, 1921-36; pp. 1-5, 
fig. 1; Pinney-Purdue Field, 1920-36, pp. 1-5, 7, 8; Sand Field, 1924-36, pp. 1-5 )j — 
Each of these reports contains a brief indication of desirable management 
practice under the heading how to treat this kind of land and a summary of 
the results to 1936 of the general fertility test with various fertilizers and 
lime (E. S. R., 74, p. 161). 

The use of fertilizer on Florida soils, R. W. Rupbecht (Citrus Indus., 17 
(1936), No. 3, pp. 9, 17). —This is a discussion from the Florida Experiment Sta¬ 
tion of the special needs of the sand soils, of little clay or humus content, 
largely used for truck and other crops in Florida. “For most crops from 
1,500 to 3,000 lb. per acre of a fairly high grade fertilizer are used,” and 
irrigation is also needed for some of these sands. 

How to combat acidity in the soil, R. W. Rupeecht (Citrus Indus., 17 
(1936), No. 2, pp. 6, 18). —This is largely a nontechnical discussion of the value 
and use of liming materials. Emphasis is placed upon the need for determin¬ 
ing the actual lime requirements of the soil, if any, before making any appli¬ 
cation. 

The relation of potassium, calcium, and sodium to magnesium deficiency, 
R. L. Carolus (Amer. Soc. Hort. Sci. Proc., 32 (1935), pp. 555-J95).— According 
to the autiTbr, reporting from the Virginia Truck Experiment Station, “from 
the standpoint of magnesium nutrition the work suggested that relatively large 
amounts of Na salts should not be used in combination with Mg salts for the 
correction of magnesium deficiency. The plant content of any single cation 
may be as largely influenced by the application of some other cation to the 
soil as by the addition of the one determined in the analysis. The results 
of this work indicate the extreme necessity for a fairly well balanced fer- 



1038] 


AGRICULTURAL BOTANY 


597 


tilizer. To determine the approximate balance in the cation content of a 
fertilizer that would produce maximum plant development, varying propor¬ 
tions of many combinations of the four ions would probably have to be tested 
in soils with different levels of fertility for each crop under consideration.” 

Commercial fertilizers report for 1937 {Connecticut [New Haven] Sta. 
Bui, 404 {i937)f pp, 59-4-1X), —In addition to the usual analyses of fertilizer 
mixtures and fertilizer materials (E. S. K., 76, p. 509), this bulletin presents an 
analysis of a vegetable waste sold by itinerant vendors as “top dressing.” “The 
742 lb. of organic matter [per ton] has agricultural value as a mulch and as a 
conditioner for sandy soils to increase their water-holding capacity. ... As a 
fertilizer, the value of such waste products as we have examined is negligible, 
but for the purpose herein cited they have some value.” 

A discussion of acid-base i)alance in mixed fertilizers, by M. F. Morgan, is 
included. 

AGRICULTURAL BOTANY 

Plants useful to man, W. W. Robbins and F. Ramaley (Philadelphia: P. 
Blakiston^s l^on d Co.j [1987], 2. ed.y pp. lX-{~422t figs. 235). —In this second 
edition of the work previously noted (E. S. R., 70, p. 25), the general plan 
and the emfphasis on the historical, ecological, and physiological aspects remain 
the same. The chapter on sources of cultivated plants has been rearranged 
to bring out the original native homes of plants and to emphasize the early 
centers of agriculture, and new material has been added to, or modifications 
made in, the accounts of alfalfa, flax, figs, potato, and various ornamental plants. 

Southern Appalachian grass balds, B. W. Wells (Jour. Elisha Mitchell 8ci, 
Soc.t 58 (1937) y No. i, pp. l-26y pis. 5, figs. 2). —In this further contribution 
(E. S. R., 76, p. 12) by the North Carolina State College, 23 local grass or 
sedge-covered ureas (“grass balds”) in the high southern Appalachians are de¬ 
scribed, and the theory is advanced (with presentation of evidence) that they 
could have originated only through human activity—presumably that of the 
Cherokee Indians. The plant distribution is presented on a 1-5 scale of domi¬ 
nance with an initial list of 125 species, among which mountain oatgrass (Dan- 
thonia compressa) is the most important. On many of the high ridge trails 
long sections have developed the bald plant association, showing that the grass 
community may appear only after a long and severe disturbance of the original 
vegetation at the soil level. A grass bald is in a sense only an expanded trail. 
After abandonment of these disturbed areas, a ruderal or weed stage ensues, 
followed by the permanent grass or sedge community. During drought summers 
much of the grass may be killed, and a new subsere may be initiated by the 
ruderal plants. The high rmountain grass and sedge are able to compete suc¬ 
cessfully with the woody vegetation without the aid of fire, thus accounting 
for the maintenance of these artificial areas through centuries of time. 

A preserve unhampered by man, F. C. Gatj*:s {Kans, Acad. Sci. Trans.y 39 
(1936) y pp. 89-9Sy figs. 11). —This contribution by Kansas State College presents 
brief ecological notes on a fenced-in, undisturbed area surrounding an artificial 
pond left by a paving company in 1923 as showing “how well nature itself can 
make a beauty spot if unhampered by man.” 

An analysis of the ilowerlng plants of Nebraska, with keys to the 
families, genera, and species, and with notes concerning their occurrence, 
range, and frequency within the State, J. M. Winteb (Thesis, XJniv. Nehr., 
Lincoln, 1936, pp. III+20S ).— A detailed analysis is given. 

Oklahoma flora, T. R. Stemen and W. S. Myees (Oklahoma City: Harlow 
Pul. Oorp., 1937, pp. XXIX-\-706, figs. 4^4 )-—This manual contains 147 families, 

49381--38- 2 
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040 genera, and 1,626 species, but excludes the grasses, sedges, and rusnes. A 
general analytical key to the families is provided, as well as keys to lesser groups 
interspersed through the work. Appendixes list wild flowers that should be 
protected, hay fever plants, poisonous plants, drug plants, native shore and 
water plants useful as food or shelter for wildlife, and the edible plants of the 
S8tate. Indexes of scientific and English names of plants and a glossary are 
provided. 

The flora of Puerto Rico, I-III, A. Stahl {Flora de Puerto Rico, San Juan: 
Fed. Emergency Relief Admin., 1936, 2. ed., voU. 1, pp. 343, pi. 1; 2, pp. 165; 
1937, 2. ed., vol. 3, pp. 373). —Following an introductory sketch of the life and 
work of the author (by C. E. Ghardon) and a section on the literature, the first 
of this ^volume series on the flora of Puerto Rico takes up the 13 orders of the 
Talamipetalae from the Pollcarpinae to the Sarmentaceae, with their sub¬ 
divisions, and the 3 tribes of the Leguminosae (Papilionaccae, Caesalpineae, 
and Mimoseae). The second covers the Tricoccae through the Lorantheae, wittf 
a key to the 11 major groups included. The concluding volume covers the 
Rubiaceae through the Gesneriaccae, with keys to tribes and genera. 

Catalogue of the flora of the State of Texas, V. L. Coby and H. B. Parks 
{Tewas Sta. Bui. 550 (1937), pp. 130, fig. 1). —This bulletin lists all plants from 
ferns to composites, Inclusive, known to occur and reproduce spontaneously 
within the State, whether native or Introduced. A list of the 162 families in¬ 
cluded precedes the 1,063 genera and 5,099 species and varieties given in the 
flora (with Intra-State distribution) by families. An index to both families 
and genera is provided. 

Valuable plants native to Texas, H. B. Parks (Texas Sta. Bui. 551 (1937), 
pp. 173, fig. 1). —The data presented are based on records made by the author at 
the Apicultural Research Laboratory near San Antonio, covering many years 
and a total of over 3,000 plants, those being included which have abundant 
possibilities for use as ornamentals, for erosion control, etc. Only plants ac¬ 
tually observed or studied experimentally have been included, and much work 
has been done in hunting out and testing those species thought to be valuable 
to man in any way and at the same time supplying food for bees. The technical 
names used are the same as those presented in Bulletin 550 of this station (see 
above), and the common names are mostly those used in Standardized Plant 
Names (E. S. R., 53, p. 122). The species are arranged by families from the 
ferns through the composites, and for each a brief description is given, with its 
intra-State distribution and various facts concerning its ecological relations, 
uses, and the sources from which it may be obtained, where known. An index 
to genera and species is provided. 

Recent additions to the Gray Herbarium from southeastern Virginia: 
A review, G. M. Shear (Claytonia, 3 (1937), No. 4, pp. 51-53). —This is a con¬ 
tribution by the Virginia Polytechnic Institute. 

Seaside shrubs: Wind forms vs. spray forms, B. W. Wells and I. V. 
Shunk (Science, 85 (1937), No. 2212, p. 499). —This Is a contribution by the 
North Carolina State College. 

Polynes||^n botanical bibliography, 1773—1935, E. D. Mierrttt. (Bernice 
P. Bishop Mus. Bui. 144 (1937), pp. 194)- —^The basis of this work is the author’s 
“Bibliography of Polynesian Botany,” * with additions from various sources. 

[Botanical work by the Bureau of Plant Industry] (U. 8. Dept. Agr., Bur. 
Plant Indus., Rpt., 1937, pp. 22, 23). —^Brief summaries are given of studies of 
the relation of molybdenum to nitrogen metabolism (using Aspergillus niger slb 
test organism), and sand-culture equipment and plant nutrition. 


^Bernice P. Bishop Mus. Bui. 13 (1924), pp. 68. 
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Electrochemical methods in the stndjr of plant cells, W. J. V. Ostbbhout 
(Electrochem, 800, Trans.y 71 (1937), pp. 93-101, figs. ^).—means of electro¬ 
chemical methods we can study vital processes with minimal disturbance of the 
organism. The surface of the protoplasm consists of a thin layer of low 
dielectric constant which regulates metabolism and determines ele<*trical be¬ 
havior. Its electric capacitance and resistance have been measured. Its dif¬ 
fusion potentials are discussed. It can be greatly altered without killing the 
cell. Models have been made to imitate its behavior.*’ ‘ 

The mea.surement and regulation of pH with the glass electrode, D. A. 
MaoInnes and L. G. Longsworth (Electrochem. 8o(‘. Trans., 71 (1937), pp. 
73-88, figs. 8). —“The history of the glass electrode is briefly outlined, after which 
the construction of the more modern types of the electrode is discussed, to¬ 
gether with the methods for potential measurement. An account is made of 
the comparison of the glass and the standard hydrogen electrode. An apparatus 
for accurate routine pH measurements with the glass electrode is described, 
also an apparatus used for maintaining the pH constant during bacterial 
growth.” 

A paraffin block trimmer, G. E. Cauthen (Science, 86 (1937), No. 2228, p. 
2h8, fig. /).—This is a contribution by the Kansas Experiment Station. 

“Air conditioning” for microtomes, R. T. IIancb (Science, 86 (1937). No. 
2231, pp. 313, SH). —This describes an easily constructed means of utilizing the 
cooling power of dry ice (solid Cf)-) to keep the paraffin block, knife, and 
microtome cool in warm weather. It costs practically nothing. 

Equipment for growing plants in nitrogen fixation studies, C. A. Ludwig 
(Bot. Gaz., 98 (1937), No. 4, pp. 670-679, figs. 3). —One of the two types of equip¬ 
ment described consists of a shallow water bath, an overhead bank of lights, 
and the accessory equipment for operation. The main points of difference from 
previous installations lie in discarding light filters and air-conditioning devices 
for control of si)ectral balance and air temperatures, and In substituting mercury 
vapor lamps and a water bath. Most plants grew well at the highest air tem¬ 
peratures reached if the spectral balance was fairly good and the roots did not 
become too warm. The intensity of illumination secured was usually about 
1,600-2,200 footcandles, and wdth 1,000-w lamps over 4,000 footcandles have 
been attained. 

The second apparatus consists of a unit composed of a water-jacketed glass- 
culture chamber mounted by a rubber stopper in a wide-mouthed Erlenmeyer 
flask containing the material In which the roots are to grow. To conserve light, 
a number of such units are assembled in a tin plate housing. Good growth 
of small-leaved plants under biologically controlled conditions proved easy to 
secure with this equipment. 

Influence of drying upon soil used as a medium for bacteria, H. J. Conn 
and M. Darbow (Jour. Bad., 34 (1937), No. 3, p. 347)- —An abstract of a paper 
contributed by the Now York State Experiment Station. 

Isolating single spores without special equipment, J. R. Kienholz (Phyto¬ 
pathology, 27 (1937), No. 9, pp. 930, 951, fig. Jf).—A method for isolating single 
spores, which can conveniently be seen under the low-power microscope objec¬ 
tive, is described and illustrated. 

Methods of growing plants in solution and sand cultures, J. W. ^hivb 
and W. R. Robbins (New Jersey Stas. Bui. 636 (1937), pp. 24, figs. 8). —“The pur¬ 
pose of this bulletin is to present very briefly some of the essential details of 
the methods of growing plants in solution culture and in sand culture. These 
methods have been in use for a number of years, and experience with them has 
demonstrated not only the possibility of producing in artificial media plants 
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equal in every respect to plants of like species grown under the usual conditions, 
but also the value of the method as a means of investigating important prob¬ 
lems relating to the nutrition of the plants.** 

A comparison of nutrient salt solutions for the cultivation of excised 
tomato roots, P. R. White {Growth, 1 (1937), No. 3, pp. 182-188, fig. 1). —“The 
relative efficiencies of 17 salt solutions as nutrients for isolated tomato roots 
were tested. The standard solution previously used . . . gave the most satis¬ 
factory results, with Shive solution second. All satisfactory solutions had re¬ 
actions below pH 6.0, all unsatisfactory ones had reactions above pH 6.0. 
Beijerinck and Tyrodc solutions were greatly improved by acidification. An 
acid reaction thus appears to be necessary for satisfactory growth of isolated 
tomato roots.’* 

The growth of pineapple plants in complete water cultures with either 
ammonia or nitrate salts, G. P. Sidkris and B. II. Krauss (Growth, 1 (1937) 
No. S, pp. 204-210, figs. 3). —Through this study by the Hawaiian Pineapple 
Producers’ Exi^erimont Station it was found that “the growth of pineapple 
plants in water culture with either ammonium or nitrate as the sourc(‘ of nitro¬ 
gen in a complete nutrient solution follows the curve of an autocatalytic mono- 
molecular reaction. The divergence between observed and calculated weight 
values of the first three periods are great on account of the readjustment 
of the plants to their environment. The weight values of the plants of the 
ammonium scries were api>roximately of the same magnitude as (hose of the 
nitrate series, indicating that both forms of nitrogen were equally effective in 
promoting plant growth when the i)H was maintained at pH r).0±0.4.” 

A separation of certain types of response of plants to photoperiod, A. E. 
Murnkek (Amer. 8oc. Hort. 8vi. Pror, 33 (1930), pp. 507-509, fig. 1). —Studies 
on Rudherkia, here reported by the Missouri Experiment Station, indicate that 
the influences of length of day on stem elongation and on reproduction are 
distinctly separable, though being affected by the same causal external factor. 
Hence, it is possible, as in the exi)eriment detailed, to produce tall and rosette 
types of plants, both forming flowers in a normal manner. It is proposed 
to designate the curtailment of stem elongation by a photoperiod as “photo- 
periodic inhibition.’’ A feature considered of considerable significance was the 
production of “vegetative flowers’’ under certain combinations of light ex¬ 
posure. The formation of partially developed flowers points to the fact that 
a certain “dosage” or number of days is necessary to induce fully the initiation 
and growth of reproductive organs. This would seem to suggest that possibly 
a certain substance or substances are produced gradually, the accumulation of 
which results eventually in the development of these organs. In tests with 
soybeans, photoperlodic inhibition was also found to be clearly separable from 
the effects of photoperiod on sexual reproduction. 

The influence of light on the inflow of nutrient substances in plants, 
T. T. Demidenko and V. P. Golle (Cofnpt. Rend. (Dok.) Acad. 8ci. V. R, 8. 8., 
n. ser., 15 (1937), No. 6-7, pp. 375-380). —Long-day plants (spring wheat, oats, 
and mustard), transferred to short-day conditions (8 and 12 hr.), formed 
massive vegetative growth. Short-day plants (corn, millet, buckwheat, and 
soybean) reacted to changes in light duration by corresfwnding alterations in 
the duration of the vegetative period. The crop yield increased in direct pro¬ 
portion to the length of day. 

The discharge of nutrients by short-day plants increased with the length of 
the daylight period, which is taken to Indicate the direct dependence on photo¬ 
synthesis of the Inflow of nutrients into the plant Conclusions could not be 
drawn on the long-day plants in this respect, since under short days they 
failed to reach maturity. 
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Observations on the oxygen uptake of isolated plant tissue, I, II, J. Cald¬ 
well and J. Meiklejohn (Ann. Bot, [London], n. «er., 1 (i937), Ao. 3, pp. 477- 
408t figs, i). —The following two papers are included: 

I. The effect of phosphate and of added carbohydrate. —Using thin slices of 
tomato stem tissue, the highest values for oxygen uptake were found in the 
presence of m/30 potassium dihydrogen phosphate, measurements in distilled 
water giving slightly lower and stronger solutions of phosphate i)V(»ducing 
markedly depressed values. Tissue from very young plants (fifth leaf stage> 
showed a lower level of oxygen uptake than from slightly older plants (up to 
twelfth leaf stage), and a low level was also observed in tissues from old plants 
that had flowered. “It is concluded that the oxygen uptake is limited in old 
plants by the activity of the respiratory enzyme system and in very young 
plants by the amount of available respiratory substrate.” 

II. The effect of inhibitors. —Certain known inhibitors of enzyme activity, 
added to slices of tomato stem tissue, showed an inhibitory effect which in¬ 
creased with concentration, and concentrations below those inhibiting oxygen 
uptake had no stimulating effect. Cyanide (m/300) induced a reversible in¬ 
hibition of about 85 percent of the total oxygen uptake, and no greater in¬ 
hibition was produced by m/30 than by m/300. Sodium fluoride and iodoa- 
cetic acid had an irreversible inhibitory effect and sodium azide a reversible 
effect stronger in acid than in alkaline solution. Malachite green was effective 
in very small doses, the urethanes only in high doses. Amyl alcohol was in¬ 
effective at 1/3,000, hut induced almost complete inhibition at 1 ^30. 

Phytohormones, F. W. Went and K. V. Thimann {New York: Macmillan Co., 
1937, pp. Xl+294i figs. 62). —This monograph, dealing only with the hormones 
of the higher plants, outlines the development of the hormone concept, de¬ 
scribes the technic of auxin determinations, and discusses the formation and 
occurrence of auxins, their relations to growth, their transport and polarity, 
the chemistry of auxins, the mechanism of their action, the growth of roots, 
tropisms, root formation, bud inhibition, and miscellaneous activities of auxins. 
A flnal chapter is concerned with general conclusions and the outlook for the 
future. 

The growth of plant embryos in vitro; Preliminary e.xperiments on the 
role of accessory substances, J. Donneb and G. Axtman {Natl. Acad. Sci. Proc., 
23 {1937), No. 8, pp. 453-457). —losing embryos, with cotyledons removed, from 
sterilized pea seeds of the Perfection variety grown for 4 weeks in a synthetic 
inorganic salt agar medium containing 4 percent sucrose in Pyrex glass flasks, 
the effect of adding several accessory growth substances was studied. It was 
found that stem and root growth, particularly the latter, was markedly in¬ 
creased by crystalline vitamin Bi, vitamin C, and folliculin. Pantothenic acid 
increased the stem growth about as much as these but gave only slight increase 
in root growth. All these substances are natural plant products. 

Salt accumulation and polar transport of plant hormones, P. W. Went 
{Science, 86 {1937), No. 2223, pp. 127, 128, fig. i).“-The author gives theoretical 
and experimental conflrmation to the homology between the concentration of 
ions from outside to inside of a cell and that of auxins from apex to base 
of a cell. The curve of transport of indoleacetic acid from base to apex (in¬ 
verse transport) of the oat coleoptile proved to be exactly like the-normal 
transport from apex to base, except that the applied concentrations must be 
too times as high to give numerically the same transport. Tliis means that 
the polar auxin transport mechanism handles a constant amount of indole- 
acetic acid independently of the existing gradient, which is in direct paral¬ 
lelism with Ion accumulation and with what is known regarding the effect of 
auxin on root formation. 
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The titration curves of 3-indole acetic, 3-indole propionic, and 3-indole 
butyric acids, H. G. Aiaaum and S. Kaiser (Awier. Jour, Bot., 24 (1937) y No, 7, 
pp, 420-422y figs. 3), —^Tbe titration curves of these three synthetic auxins were 
determined for distilled-water solutions of various concentrations. Within the 
limits of molarities of 0.0004-0.01 m, the pK value bore a direct relation to 
the logarithm of the dilution. Differences in the titration curves of these growth 
substances proved too small to account for their differences in physiological 
activity. 

Influence of indole acetic, indole butyric, and naphthalene acetic acids 
on roots of Lupinus albus seedlings, D. I. Macht and M. D. Grumbein (Amer, 
Jour, Bot,y 24 (1937)y No, 7, pp. 457-4^0), —Growth of roots of L, albus seedlings 
was definitely stimulated after a brief (15 min.) exposure to a weak solution 
(1 part to 5 billion) of indoleacetic, indolebutyric, and naphthaleneacetic acids. 
On the contrary, longer exposures to the same concentration or exposures for a 
brief period to stronger concentrations produced a toxic or inhibitory effei*t 
on root growth. 

Anatomical study of root production on application of indolebutyric 
acid to Clssus aerial roots, N. E. Pfeiffesi (Contrih. Bogre Thompson Inst., 
8 (1937)y No. 6y pp. 4^S-506y figs. 8 ).—When aerial simple roots of C. sicyoiJes 
jacquhii were treated with a-naphthaleneacetic, Indoleacetic, Indolepropionic, 
and Indolebutyric acids in lanolin at 0.1-10 mg per gram of lanolin, the results 
were similar. The effects of the last are described, as applied either to the 
tips of intact roots, to definite zones back of the tip, or to small lightly scraped 
areas in the growing region 1.5 or 3 cm back of the tip. The first result noted 
was an increase in amount of cytoplasm and in size of living cells in the 
phloem and in the pericycle adjacent to the xylem. Simultaneous Increase in 
water content in these tissues was great, often leading to conspicuous vacuoles. 
Periclinal divisions in the pericycle increased the number of cell la.vers over 
the xylem, and later divisions, both i)ericlinal and anticlinal, produced small 
tissue masses over the protoxylem points—these constituting the lateral root 
primordia. Increases in size of nuclei and cells and their division occurred also 
in other tissues, and nuclear and cell divisions were normal with the low 
concentrations used. Along with these changes the main root diameter in¬ 
creased, while elongation was retarded. On striking a substratum, the main 
root produced lateral branches. In main roots treated with the synthetic 
growth substances, primordia were initiated and differentiated in the same 
manner. Abnormalities (e. g., production of vertical extensions of tissue with 
several root vascular cylinders) sometimes resulted from a second application. 

Histological reactions of bean plants to growth promoting substances, 
K. C. Hamneb and E. J. Kraus (Bot. Oaz.y 98 (1937) y No. pp. 735-807, figs. 
53).—In continuance of studies previously noted (B. S. R., 77, p. 29), it was 
found that apical tumors induced by application of 3 percent indoleacetic acid- 
lanolin to cut surfaces of decapitated bean plants may continue development 
for over 6 mo. and attain diameters of 2 cm or more. Large, irregular vascular 
tumors developed when similar mixtures were applied as a narrow band 
around an ilninjured young Internode of the stem, response being about equal 
above and below the band under average greenhouse conditions. Apical tumors 
were also induced by application of 1.5 percent indolebutyric acid-lanolin, by 
0.5 percent naphthaleneacetic acid-lanolin, and by 1.5 percent mixtures of each 
of the substances. The developmental and histological characters of all these 
tumors are described and illustrated in detail, those induced by the 1.5 percent 
mixtures showing greater differences than tumors induced by application of 
weaker or stronger concentrations of the same substance. Application of 8 
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percent indoleacetic mixture to the cut surfaces of partially mature pods (tips 
removed) resulted in very large vascular apical tumors and roots. 

‘‘The quantitative response made by stems or pods when treated with any 
one of the three substances used in mixture with lanolin was influenced more 
pronouncedly by small variations in the environment or the state of vigor or 
development of the plant than by comparatively great variations in the con¬ 
centration of the particular mixture used or in the amount of the mixture 
applied. There was less difference in this respect in the qualitative than in 
the quantitative response. Caution is required, therefore, in any endeavor to 
make a quantitative estimate of the amount of any of these substances which 
may be present in the living tissues of the plant if such estimate is based on 
a quantitative response of tissues in close proximity to the place of application 
or distant from It.” 

Stimulation of cambial activity, locally in the region of application and 
at a distance in relation to a wound, by means of lieteroauxin, A. B. Bbown 
and R. G. H. Cormack {Canad. Jour, Res,, 5t (i.9;i7), No. .9, Sect. 0, pp. 
pi. 1). —‘‘The application of heteroauxin in lanolin (1 mg of heteroauxin per 
gram of lanolin) to the distal end of disbudded cuttings of leader shoots of 
balsam poplar stimulated cambial activity for a distance of 1-1.5 in. below the 
point of application. Marked stimulation of local cambial activity, in relation 
to a bridged ring some considerable distance below the point of application of 
the heteroauxin, was also obtained. The response at the wound was distinct 
and separate from the response in the region of application of the heteroauxin, 
since in the intervening distance no cambial activity had occurred. The ex¬ 
periments were carried out during the winter months, so that the cambium was 
dormant in material as it came from the field. Cambial activity subsequent to 
treatment was estimated in terms of xylem formation. The structural features 
of this new xylem are described and discussed, with particular reference to 
the question as to whether heteroauxin stimulates cell division only in the 
cambium or, in addition, is active in differentiation of tyiflcal xylem elements.” 

Lanolin as a wound dressing for trees, G. M. Shear {Arner. Soc. Hort. Sci. 
Proc., 33 (1936) f pp. 286-288). —In these trials by the Virginia Experiment 
Station hydrous lanolin, indoleacetic acid, white lead paint, and asphalt were 
used on cuts made at various places in sugar maple, linden, and seedling and 
Grimes Golden apple trees to determine their effects on callus formation. The 
transplanted trees of the first two species were too weakened for comparative 
results. On apple trees the growth of callus was noticeably better on wounds 
treated with lanolin alone, intermediate or much like the controls with lanolin 
plus indoleacetic acid, and least of any of the treatments with the paint. Most, 
if not all, of the beneficial effect of the lanolin appeared to be due to prevention 
of drying of the cambium and young callus. Apparently the concentration of 
indoleacetic acid used was too great to induce stimulation of the callus. 

On the nature of inhibitions caused by auxin, K. V. Thimann {Amer. 
Jour. Bot., 24 (1937), No. 7, pp. 407-412, figs. 2). —Inhibition of development in 
lateral buds of pea seedlings by pure auxin was not accompanied by compen¬ 
sating growth increase elsewhere and involved a real decrease in total dry 
weight. Inhibition of root elongation in oat seedlings by auxin was not due 
to a corresi)onding increase in thickness and also involved a decrease -in total 
dry weight. Direct application of auxin in lanolin to the young lateral buds 
inhibited their growth as completely as did its application to the stem above 
the buds, but under such conditions very low concentrations may cause an 
increase in the weight of the buds. The extent of inhibition induced by a 
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given auxin concentration did not depend on the distance between the bud and 
the point at which it was applied to the stem. 

In view of the parallel behavior of roots and buds with regard to auxin 
inhibition and the fact that very dilute solutions increase root elongation, it is 
suggested that roots, buds, and stems all behave comparably, their growth 
being inhibited by relatively high and promoted by relatively low auxin con¬ 
centrations. The differences between them are believed to be quantitative 
rather than qualitative in nature. On this basis responses of different organs 
to auxin are presented as a series of optimum curves of similar shape. 

Purification of trail matin, a plant wound hormone, J. Bonner and J. Eng¬ 
lish, Jr. (Science, 86 (1937), fig, 2283, pp, 352, 353), —The authors propose the 
name “traumatin” for a highly active substance (approximately C 11 H 17 O 4 N) ex¬ 
tracted by described methods from dried bean pods and c.apable of producing 
an intumescence when applied locally to the lining of green bean pods. 

Algae and growth-substances, M. A. Brannon (Science, 86 (1937), No. 2233 
pp. 353, 354 ). —In tests at the University of Wisconsin, employing four monobasic 
growth substances in connection with inorganic synthetic culture solutions 
used with three species of unicellular algae, the author found pH 5.6-6.5 op¬ 
timum in xiermitting growth stimulation in all cases where the concentrations 
did not exceed 1-1(X),0(X). Stimulation occurred in dilutions up to 1-3,000,000, 
but concentrations from 1-10,000 to 1-50,000 proved lethal. 

Intermediates of vitamin Bi and growth of Phycomyces, W. J. Bobrins 
and P. Kavanagh (Natl. Acad. Sci. Proc., 23 (1937), No. 9, pp. 499-502). —This 
is a contribution from the University of Missouri. 

The translocation of mineral elements in plants, O. P. Curtis (Amer, Soc. 
Hort. Soi. Proc., 33 (1936), pp. 222, 223). —This contribution by Cornell University 
is an abstract of a paper to be “published in full elsewhere.” 

Iron in the nutrition of higher plants, T. T. Demiuknko (Compt, Rend. 
(Dok.) Acad. Sci. U. R. S. S., n. ser.. 15 (1937), No. 5, pp. 267-271).—The mag¬ 
nesium salt of alpha-pyrrole-carboxylic acid failed to replace iron functionally 
in com seedlings. It was found that sunflower and oats accumulate iron before 
flowering, but that even if they continue to absorb it afterward, it is used 
synthetically to only a very limited extent. Iron sol may be retained in solu¬ 
tion in the ease of neutral or alkaline reactions by means of protective col¬ 
loids, but tlie plant fails to absorb it on account of the considerable size of 
the sol molecule. Plants absorbing iron via the leaves or stems gave lower 
yields than those absorbing it via the roots. The effects of solutions of 
Pe3(S04)8 or FeSo 4 fed via the leaves were better than those of iron citrate 
or tartrate similarly introduced. It is concluded that higher plants assimilate 
iron sulfate and ferric and ferrous iron in equal measure. 

Selenium absorption by plants and their resulting toxicity to animals, 
A. M. Huri>-Kabbeb (Smithsn. Inst. Ann. Rpt., 1935, pp. 289-301, pis. 6). —Pre¬ 
vious published accounts of selenium absorption by plants and of selenium 
poisoning are reviewed (with 24 literature references), following which the 
author presents her own data on the amounts taken up by wheat and by 
various annual crop plants from sodium selenate added to the soil, on the 
selenium in successive crops cut from the same roots, and on the toxicity of 
selenium to plants in relation to sulfur (E. S. R., 77, p. 463). By sulfur treat¬ 
ments the entrance of selenium into the plants was greatly reduced, and it was 
apparent from the results obtained that its toxicity for plants was determined 
by the proportionate amount present with reference to sulfur. Possible ex¬ 
planations of such effects are presented. The high sulfur absorption of mem¬ 
bers of the mustard family was invariably associated with a high selenium 
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intake and the lower sulfur absorption of cereals with a lower selenium 
intake, while the legumes occupied an intermediate position. 

Not only rats but also red spiders and aphids showed a disinclination to feed 
on selenium-containing plants. Algae grew well in solutions nourishing plants 
on which aphids died, and wheat mildew and smut attacked wheat plants 
containing relatively large amounts of selenium. 

Zinc as a nutrient for plants, W. H. Chandlee {Bot. Oaz.j 98 (1931), No, 4, 
pp. 625-646, figs. 5). —This contribution by the University of California is “a 
summary of work that has been or is to be published in cooperation with 

D. R. Hoagland, P. L. Hibbard, J. C. Martin, and P. R. Stout.” A bibliography 
of 59 titles is included. 

Potassium and calcium in relation to nitrogen metabolism, G. T. Night¬ 
ingale (Bot. Oaz., 98 (1931), No. 4, pp. 125-134). —This contribution by the 
Hawaiian Pineapple Producers’ Experiment Station presents a general, critical 
review (with 20 literature references) of studies of the subject by various 
investigators, including the author. Potassium and calcium deficiency effects 
receive special attention. 

Physiological studies in plant nutrition.—VI, The relation of respiration 
rate to the carbohydrate and nitrogen metabolism of the barley leaf as 
determined by nitrogen and potassium deficiency, F. G. Gregory and P. K. 
Sen (Ann. Bot. [London], n. scr., 1 (1931), No. 3, pp. 521-561, figs. 10). — Con¬ 
tinuing these studies (E. S. R., 70, p. 170), by use of sand cultures in which 
each treatment (described in detail) was replicated from 80 to 120 times (a 
total of 600 pot cultures), it was found that the respiration rate is greatly 
reduced in the nitrogen-deficient and greatly increased in the potassium-de¬ 
ficient series. The rate in successive leaves reached a maximum in the early 
loaves, fell to a minimum, and then increased in the last leaves. The respira¬ 
tion drift in the dark varied with the manuring and leaf succession. 

For all leaves the mean values of the sugar fractions and the correspond¬ 
ing nitrogen fractions arc given. Potassium deficiency led to much reduced 
sugar, to normal protein, and to much increased amino acid. Nitrogen de¬ 
ficiency led to much increased sugar and to much reduced protein and amino 
nitrogens. High respiration rate was associated with low sugar and high 
amino nitrogen in the potassium-deficient series, while low respiration accom¬ 
panied high sugar and low nitrogen fractions in the nitrogen-deficient series. 

“The results are examined statistically and the correlation. coeflScients, 
multiple regression coefl5cionts, and regression equations are given. In the Ks 
series with lowest potassium, sucrose content is the determining factor in 
respiration, in the Ks series sucrose and protein N are significantly correlated 
with respiration; in the N-deficient series sugar content is uncorrelated, but 
protein N and amino N are highly correlated with respiration. In the control 
series amino N shows the highest correlation with respiration. The results 
are discussed in relation to the source of COa in aerobic respiration. A schema 
is presented indicating the close relation of respiration and nitrogen metab¬ 
olism. It is suggested that the COa production is related to the rate at which 
a cycle of protein synthesis and proteolysis proceeds, the intermediate products 
of glycolysis being drawn into this metabolic cycle, and glycolysis is ‘regulated’ 
by the utilization of carbohydrate in this way.” 

Respiration of barley plants.—HI, Protein catabolism in starving leaves, 

E. W. Ybmm (Roy. Boo. [London], Proc., 8er. B, 123 (1931), No. 832, pp. 243- 
213, figs. 9). —^The methods of estimation and changes of some of the important 
nitrogenous constituents in starving barley leaves are described, the results 
are discussed in relation to earlier experiments on carbohydrate exhaustion, 
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and some of the important biochemical mechanisms involved in the coordination 
of the carbohydrate and protein metabolism are indicated. An interpretation 
of the results consistent with present available data is summarized as follows: 

“Hydrolysis of proteins is continuous in the detached starving leaves, and 
leads at first to the accumulation of soluble nitrogenous compounds most prob¬ 
ably identifed as amino acids, glutamine, or peptides. When a fall in carbo¬ 
hydrate concentration occurs, the primary products of hydrolysis are further 
decomx)osed, an important nitrogenous end product being at first stable amide, 
probably asparagine. Extreme carbohydrate exhaustion is associated with a 
rapid accumulation of ammonia, which may be a proximate cause of the 
death of the tissues.” 

The bibliography includes 46 references. 

Anaphylaxis tests for differentiating the proteins of normal Solanaceae, 
K. S. Chester (Amer.- Jour. Bot., 24 (1557), No. 7, pp. 451-454, figs. 5).—^The 
experiments described are believed to indicate that the proteins common to 
the Solanaceae and causing anaphylactic interreactions between the juices of 
many members of this family may be removed by suitable technics, and that 
when so removed it is possible to obtain a complete and clear-cut serological 
differentiation between certain genera of this family. This method of differ¬ 
entiation is suggested for experimental approach to such problems as the 
metabolism and movement of proteins in grafted plants, the serology of the 
plant viruses, and the genetic and taxonomic interrelationships of the Sola¬ 
naceae. 

Use of dextrose by excised tomato roots, W. J. Robbins and M. A. Babtley 
(Science, 86 (1987), No. 2230, pp. 290, 291 ).—It appears from studies here re¬ 
ported by the University of Missouri that excised tomato root tips can as!- 
similate dextrose. This finding is considered of great interest from the stand¬ 
point of carbohydrate metabolism in general. 

The chloroplastinsymplex and the formation of chlorophyll, W. A. Beck 
(Protoplasma, 27 (1557), No. 4, PP- 530-533^ fig. 1 ).—“Photosynthesis seems to 
depend upon chlorophyll and its combination with a colloid carrier. Some 
factors are favorable for the activity of the chloroplastinsymplex and some are 
unfavorable. Light is necessary for the formation of chlorophyll in the higher 
idants. Pressure as such does not inhibit the fornjation of chlorophyll. Chloro¬ 
phyll fails to develop in compressed carbon dioxide. The development is sub¬ 
normal in compressed oxygen. It is above normal in compressed air. Fatigue 
sets in if the stimulation goes beyond the optimum time exposure. The stimu¬ 
lation may be due to conditions favorable to the chloroplastinsymplex. The 
fatigue may be due to depressed metabolic activity.” 

Localization of ascorbic acid in the cowpea plant at different periods of 
development, M. E. Rbud (Amer. Jour. Bot., 24 (1557), No. 7, pp. 445-447 ).—The 
highest ascorbic content in the cowpea plant (about 80 percent of the total) 
was found in the mesophyll of the leaves. The young ovary, the embryonic and 
elongating regions of root and stem, and the leaf and blossom buds were also 
high in content. The highest content in the ovaries was found about 2 days 
after blooming^ decreasing to seed maturity. 

Decomposition of ethylene chlorhydrin in potato tubers, L. P. Miluto 
(Contrib. Boyce Thompson Inst., 8 (1937), No. 6, pp. 4'19-492). —Periodic analyses 
of potato tissue which had absorbed ethylene chlorhydrin indicated that the 
latter is rapidly decomposed in the tissue, although relatively very stable in 
expressed potato Juice or in buffers at the pH of treated potatoes. About one- 
lifth or less of the absorbed chlorhydrin is given off unaltered in vapor form, 
while ,tbe rest is decomposed in the tissues at rates of 0.3-4 mg per 100 g of tis- 
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bue per hour. Increasing the amount of cut surface in potato tissue containing 
chlorhydrin increased the rate of decomposition. Subsequent determination 
of the chloride content of these pieces indicated that a large part of the chloride 
arising from the chlorhydrin occurs near the cut surface, thus showing the chlor¬ 
hydrin decomposition to be more rapid at this surface. Analyses of whole tubers 
after decomposition of the absorbed chlorhydrin indicated that in whole tuber 
treatments also a large part of the additional chloride is found in the outer 
region of the tubers. 

Recent advances in the physiology of latex, L. S. Moyer (Bot, Rev., S 
(1937), No. 10, pp. 522-544), —This critical review (with 103 literature refer¬ 
ences), contributed by the University of Minnesota, discusses the composition 
and occurrence of latex, its formation, its movement in intact vessels, its 
utilization by the plant, the flow of latex after tapping, and the speciflcity of 
latex particles. 

The mechanism of bacteriophage production, A. P. Kbueoes (Science, 86 
(1937), No, 2234, pp, 379, 380), —In this contribution from the University of 
California it is shown that multiplication of a bacteriophage may at times 
proceed actively after bacterial cell multiplication is brought to a standstill, 
permitting study of the cellular mechanism of phage formation in the same 
way as for enzyme formation. 

Notes on southern Appalachian fungi, II, L. R. Hesleb (Jour. Tenn. Acad. 
Sci., 12 (1937), No, 3, pp. 239-254, figs, 5). —Since the publication of an earlier 
report (E, S. R., 75, p. 790), a number of rare or otherwise interesting fungi 
have come to light and are included in this annotated list, presented by the 
University of Tennessee. Noteworthy extensions of range are reported for 
several species. 

An enumeration of Philippine fungi, N. G. Teodobo (Philippine Dept. Agr. 
and C(ym,, Tech, Bui, 4 (1937), pp, 585), —The expressed purpose of this mono¬ 
graph was to bring together all known Philippine fungi and all references to 
species credited to the Archipelago published prior to 1935. Fungi identifled in 
or for the Bureau of Science, the Bureau of Plant Industry, and the College of 
Agriculture which have not been published are also included. 

Following the introduction, which includes a historical survey of Philippine 
mycology, the work presents a bibliography of Philippine fungi, a list of authors, 
the annotated enumeration of fungi by main groups (exclusive of bacteria, 
Myxomycetes, and lichens), which takes up the main body of the text, a numeri¬ 
cal summary of the fungi by groups, a host index, an index to fungi without 
organic hosts, and the general fungus index. 

Cell inclusions and life cycle of Azotobacter, I. M. Lewis (Jour. Bad., 
34 (1937), No, 2, pp, 191-205, figs. 6), —^The stainable granules in Azotohader 
cells consist of volutin, while the nonstainable ones are fat bodies. Neither 
gonidia nor visible chromidia occurred, and appearances resembling conjuga¬ 
tion were due to incompleted fission. The so-called symplasm is said to consist 
of gum, cell walls, fat bodies, volutin balls, and cellular elements. Transmuta¬ 
tion of cells to a different type cultivable as such to form culture phases differ¬ 
ing from the original did not occur in any of the several strains tested. Re¬ 
production is by binary fission and by arthrospores. The life history of Azoto- 
hacter is very simple. 

Symbiotic nitrogen-fixation by the Leguminosae, P. W. Wilson (Boi, Rev,, 
3 (1937), No, 8, pp, 365-399). —^This contribution from the University of Wis¬ 
consin constitutes a critical review of the subject, with 128 literature references. 
The three research periods noted revolve around (1) the question as to wHether 
green plants are able to utilize free nitrogen, (2) the agronomic applications 
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of uitrosen fixatiou by legumes, and (3) the theoretical and basic asjoects of 
the problem. The discussion, concerned mainly with the third period, analyzes 
the available data on the physiology of the organisms (nitrogen fixation, and 
growth and respiration), the plant-bacterial •relationships (cross-inoculation 
groups, host-plant specificity, and bacteriophage), and the mechanism of sym¬ 
biotic nitrogen fixation (the carbohydrate-nitrogen relation, isolation of inter¬ 
mediates, enzyme systems, role of minerals in symbiotic nitrogen fixation, and 
cytological aspects of the problem). It is believed that encouraging progress 
has been made, but the danger from uncritical thinking in the analysis of results 
is stressed. 

Mechanism of symbiotic nitrogen fixation.—I, The influence of pNa, 
P. W. Wilson {Jour. Amer. Ohem. 8oc., 58 (1986), No. 7, pp. 1256-1261, fig, I).— 
“The relation of the partial pressure of nitrogen to fixation of the free element 
by the symbiotic system in red clover has been studied over the range of pNj 
from 0.04 to 1.66 atm. [atmospheresl in the presence of no added gas, helium, 
and argon. Statistical analyses of data from 11 exjDeriments indicate that the 
fixation of nitrogen is essentially Independent of pNz when the latter exceeds 
0.10 to 0.20 atm., but decreases rapidly with pN 2 as the latter is diminished 
below 0.10 atm. This i)N 2 function is characteristic of the nitrogen-fixing 
process, since it is not observed in plants supplied with combined nitrogen. 
The implications of these observations for the mechanism of the symbiotic- 
fixation process are discussed.” 

Mechanism of symbiotic nitrogen fixation.—II, The pO^ function, P. W. 
Wilson and E. B. Feed (Natl. Acad. Sci, Proc., 28 (1937), No, 9, pp. 508-508, 
fig. 1).—“Comparison of the pOa function of red clover plants fixing elemental 
nitrogen with that of plants assimilating combined nitrogen indicates that the 
functions are essentially similar, which leads to the conclusion that molecular 
oxygen is not directly concerned in the symbiotic nitrogen fixation process in 
these plants. Accordingly all proposed mechanisms involving molecular oxygen 
will have to be discarded. Oxygen, however, is important for the fixation re¬ 
action in an indirect manner, especially as it influences the carbohydrate 
metabolism of the host plant [E. S. R., 75, p. 21]. . . . Evidence is presented 
that inhibition of symbiotic nitrogen fixation by hydrogen may be connected 
with effects on the oxidative mechanisms in the host plant.” 

The physical basis of mycotrophy in Piniis, A. B. Hatch (Black Rock 
Forest Bui. 6 (1985), pp. X-j-idS, pis. 2, figs. 86). —Following a comprehensive 
review of the literature of mycorhizal research (with nine pages of references), 
the author details his soil-culture and pure-culture experiments with the my- 
corhizas of pines. His tests with prairie soil provided evidence that mycorhizas 
are concerned with the absorption of mineral salts, and that pines are in¬ 
capable of absorbing sufficient nutrients to maintain normal growth in some 
soils when mycorhizal fungi are lacking. In the pure-culture tests (methods 
and apparatus described) it was indicated that pine seedlings grown in sand 
were apparently capable of utilizing peptone and nucleic acid under the experi¬ 
mental conditions. The pure cultures of mycorhizas were produced in quantity 
in sand substrates possessing appreciable base-exchange properties and rich in 
undissolved minerals, but not in inert sand substrates low in base-exchange 
capacity and facking in insoluble minerals or to which dissolved minerals had 
been added. The “absorbing” surface of short roots was found to be increased 
by mycorhizal infection through continued elongation, increase in diameter, mul¬ 
tiple tip development, prolongation of the life of the cortex, and through acquire¬ 
ment of the surface areas of the mycorhizas. 

Prom the study as a whole, the following tentative and in part theoretical 
interpretations are advanced: The mycotrophic relationship in pines, and pre- 
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sumably in other plants with ectotrophic inycorhizas, is a symbiotic mechanism 
which increases the absorption of soil nutrients. The greater absorption capac¬ 
ity of mycorhizal seedlings is effected by increases in the absorbing surface 
areas of the short roots. The magnitude of the surface area of short roots is 
determined by the availability of soil nutrients. In fertile soils mycorhizas 
are rarely produced and long root tips serve as the chief absorptive organs, 
whereas in infer!ile soils mycorhizal short roots become numerous, their number 
and development being inversely proportional to the fertility. As the avail¬ 
ability of nutrients decreases, the mycorhizal short roots assume an increasing 
share in seedling nutrition and eventually become the only absorptive organs. 
The superior efficiency of fungi as compared with roots in extracting nutrients 
from insoluble rocks and base-exchange materials is believed to cent(jr primarily 
in the fact that the “surface area : volume” ratio is vastly greater in fungi 
than in roots, and only secondarily in any i)eculiar fungal physiology. The 
benefits to the fungi from such association with tree roots are probably in the 
nature of growth-promoting substances. Susceptibility to mycorhizal infection 
is apparently controlled indirectly by the internal concentration of nutrients 
in the short roots. It is believed that trees are dependent on symbiotic asso¬ 
ciation with mycorhizas for their soil nutrients and therefore for their existence 
in all but the most fertile crop soils. The probable significance of these 
phenomena in forestation is suggested. 

Morphology of Cupressus arizoiiica: Gametophytes and embryogeny, 
C. C. Doak (BoU Gac., 98 (1937), No, 4, pp, 808-815, figs. 14).—This is a contri¬ 
bution by the Texas A. and M. College. 

The morphology and anatomy of the dahlia seedling, A. L. IIavis (Amer. 
8 oc. Jlort, Sci. Proc., 33 (1936), pp. 592-594, fig. 1 ).—In this preliminary report 
by the Ohio Experiment Station, data are presented on the morphology of the 
seedling and the anatomy of the roots, hypocotyl, cotyledonary node, and epi- 
cotyl of Dahlia pinnata. The primary vascular system in series from the base of 
the hypocotyl into the cotyledons is illustrated. 

A quantitative study of the roots and root hairs of a winter rye plant 
(Secale cereale), H. J. Dittmfr (Amcr, Jour. Bot., 24 (1931), No. 7, pp. 417-' 
420 ).—In this study counts were made by categories (main, secondary, tertiary, 
and ciuaternary) to determine the total number of these roots by ranks on a 
single rye plant. “The 13,815,672 roots had a surface area of 2,554.09 sq. ft. 
Diameters of roots were characteristic of the categories to which they belonged. 
Living root hairs on this plant numbered 14,tl35,5G8,288 and had a total surface 
area of 4,321..‘U sq. ft. They covered all roots of each category, but tliey 
occurred in greatest number on roots of the quaternary division. The root hair 
surface combined with that of the roots gave a total of 6,875.4 sq. ft., which 
was the area of possible soil contact for this plant. The total external sur¬ 
face of the 80 shoots with their 480 leaves was 51.38 sq. ft.; the surface area 
of subterranean parts was therefore 130 times that exposed by the top.” 

The protective layers of the apple, 11. P. Bell (Canad. Jour. Res., 15 
(1937), No. 8, Sect. G, pp. 391-402, figs. 10 ).—“The development of the four 
protective layers of the apple, namely, the hairs, cuticle, epidermis, and hypo- 
dermis, is described in detail, from the time the flower emerges from the winter 
bud early in May until harvest time early in October. The gradual loss of liv¬ 
ing and active cell contents is recorded for each layer. Measurements of cuticle 
thiclmess for the period of the study are listed, and an approximate date is 
given for each stage of development. The descriptions of tissue morphology are 
supplemented by 10 illustrations.” 
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• The physiology of heterosis, E. Ashby (Amer. Nat.^ 71 (1937) t No» 738, pp. 
514r-520 ),—^A discussion of the physiology of heterosis based on hybrid vigor 
induced in corn from crossing strains and in swine from crossing breeds. 

Can artificial selection produce unlimited change? H. D. Goodale (Amer. 
Nat,t 71 (1937), No. 736, pp. 433-4^9, figs. 4).—Progress made by selection in 
increasing the number of bristles on the scutellum of Drosophila and the extent 
of the skin areas on the head producing white hairs in mice suggests unlimited 
possibilities of selection. Whether the progress was made by recombination of 
genes or by the selection of desired mutations seems immaterial. 

The chromosomes in spermatogenesis of domestic asses [trans. title], 
I. Sokolov (Compt. Rend. (Dok.) Acad. Sci. U. R. S. 8., n. ser., 15 (1937), No. 
8-7, pp. 359-362, figs. 5). —Studies of the chromosome numbers in testicular 
tissue from two asses showed the haploid number to be 32 and the diploid 
number 64. 

The occurrence of a dominant spotting mutation in the house mouse, 
C. C. Little and A. M. Cloudman (Natl. Acad. Sci. Proc., 23 (1937), No. 10, 
pp. 535-537). —An exceptional spotted male with irregular white spots was 
produced in a strain of silver-black self mice of the formula wwBBslslSS. The 
black-eyed whites produced in matings of the exceptional male with his sister 
lived about twice as long as regular black-eyed whites, and one lived to matu¬ 
rity. The new type of spotting was assumed to be due to another gene, W', 
allelic to the dominant white-spotting gene W. The ground color of BB mice 
carrying W' was more brown and gray than the clear, deep black of BB 
animals. 

A third lethal In the T (Brachy) series in the house mouse, L. 0. Dunn 
(Natl. Acad. Sci. Proc., 23 (1937), No. 9, pp. 474-477).—Data are presented in 
support of a third allel in the brachyury series in the house mouse. When 
homozygous, all three allels— T, V, and P —are lethal at early ages, and conse¬ 
quently tailless individuals carrying them are heterozygous but breed true be¬ 
cause of the balanced lethal condition. T*, the gene for fused, is also allelic 
and reduces viability when homozygous. 

The use of inbred fowls for top-crossing, N. F. Waters (Poultry Sci., 16 
(1937), No. 5, p. 348). —In studies at the Iowa Experiment Station, Leghorns 
produced by topcrossing inbred sires with other birds of the same species 
showed better fertility, hatchabllity, and mortality to 8 weeks than inbreds or 
other noninbreds. 

Rate of feathering in chickens, its inheritance and correlation with 
certain characters of full-grown Greenleg fowls, L. Kaufman (Pam. Pafist. 
Inst. Nauk. Oosp. Wiejsk. Palawach (MCm. Inst. Natl. Polon. filcon. Rurale 
Pulawy), 16 (1935), No. 1, pp. 205-222, fig. 1; Eng. ahs., pp. 219-222). —Differences 
in the rate of feathering in the Polish Greenleg fowl were sex-linked and were 
similar to those observed by Warren between breeds (E. S. R., 72, p. 172). 
In the Greenleg fowls, several autosomal genes operated to complicate the 
determination of the rate of feathering by the sex-linked genes. 

Inheritance of plumage colour and certain physiological characters in 
two varietieo of the Polish Greenleg fowls, L. Kaufman (Pam. Pafist. Inst. 
Nauk. Oosp. Wiejsk. Palaimch (MCm. Inst. Natl. Polon. filcon. Rurale Pulatoy), 
16 (1935), No. 1, pp. 191-204, figs. 2; Eng. als., pp. 201-204).—The four possible 
matings between cocks and hens of the light and dark variations of the head 
and cape feathers of the Polish Greenleg fowl were made to study the mode of 
inheritance of the contrasting characteristics and the relation of color to egg 
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production and vigor. Body weight and first year egg production were greater 
in the hens of the dark variety. Differences in the head and cape feathers of 
the light and dark varieties were apparent in the hens and in the young 
cockerels, but there was no difference in full-grown cocks. The dark-plumage 
character was dominant to light plumage. 

Color-producing genes in White Silkie and AVhite Rose Comb Bantam, 
J. P. Quinn and A. B. Godfrey {Poultry 16 {1987), No, 5, pp. 840-344).—^ 
The F* progeny produced at the U. S. D. A. National Agricultural Research 
Center, Beltsville, Md., from matings of four strains of White Silkies with 
colored fowls were classified as 1,748 with colored down and GOO with white 
down. The backcross consisted of 717 white and 715 colored birds. In crosses 
of White Rose Comb Bantams with colored breeds, the down color of the Fa 
chicks was 91 colored and 35 white. The backcross chicks were 65 white and 
67 colored. A single factor difference between the parental types therefore 
explained the results, and White Silkies and White Rose Comb Bantams are 
suggested as ccOO. These results indicate the diversity in the different strains 
of white breeds in respect to their genotype for plumage color. 

Note on a Bronze-Bourbon Red mosaic, V. S. Asmundson {Jour. Genet., 
85 {1987), No. 1, pp. 25-80, pis. 8). —A mosaic turkey female with bronze on the 
head, neck, shoulders, tall, and part of the rump, and some patches of bronze 
feathers surrounded by red on the wings, with a continuous band of feathers 
typical of the Bourbon Red variety around the rest of the body, occurred in 
the Fi generation from a cross of a Bronze male X Bourbon Red female at the 
California Experiment Station. The difference in the plumage character of the 
two varieties was due to a single pair of autosomes, the segregation in the F* 
being one Bronze to two Fi pattern to one Bourbon Red type. In the back- 
cross, equal numbers of the Fi and backcross types were produced. When the 
mosaic female was mated with a Bourbon Red male, all the progeny had Bour¬ 
bon Red plumage. The possibilities of nondisjunction, gene mutation, and 
somatic segregation are discussed. 

An experimental study of plumage in Reeves pheasants, C. H. Danfobth 
{Jour. Egopt. Zool., 77 {1987), No. 1, pp. 1-11, figs. 2). —Reeves pheasants occupy 
a position intermediate between species in which secondary sex plumage charac¬ 
ters are regulated purely by genetic factors and purely by hormones. Four 
distinct tyi)es of plumage were found, (1) normal male, (2) normal female, (3) 
female skin grafted on a male, and (4) male skin grafted on a female. Inter¬ 
mediate patterns and regional differences in response were produced by varying 
the female hormones by ovariectomy or the administration of theelin. Definite 
evidence of a response to male hormones was not clear. Sex differences in the 
effects of extragonadal hormones are suggested. 

Growth and life span of the field mouse, W. J. Hamilton, Je. {Amer. Nat., 
71 {1937), No. 736, pp. 500-507, figs. 4). —Data are presented on the life span, 
breeding habits, and size at sexual maturity of the field mouse, Microtus penn- 
sylvanicus pennsylvanicus. The short life span was attributed to the attainment 
of sexual maturity at an early age, the extreme prolificacy, and little cessation 
of activity while the animal was searching for food. 

The effect of cysteine on hereditary hypotrichosis in the rat (Mus nor- 
vegicus), E. Roberts {Jour. Biol, Chem., 118 {1987), No. 8, pp. 627-680, figs. 2 ).— 
Feeding one individual in each of 24 pairs of hairless rats with from 5 to 6.5 
mg of cysteine hydrochloride daily showed no effect on hair growth in studies 
at the Illinois Experiment Station. 

The structure of the secreting and retrogressing mammary gland in the 
guinea pig, G. Hbsselbebo and L. Loeb {Amt. Bee., 68 {1987), No. 1, pp. 
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112 ),—Histological changes are described as observed in the secreting and 
retrogressing mammary gland, and in the gland following removal of young and 
ligation on one side. 

The vaginal smear picture, sexual receptivity, and the time of ovulation 
in the guinea pig, W. C. Young {Anat, Rec.y 67 (1937)y N(k 5, pp, S05S25y 
fig. 1 ).—A study of the vaginal changes, sexual receptivity, and ovulation in 
guinea pigs for a period of from 2 to 6 mo. showed that no vaginal picture was 
associated with sufficient definiteness with heat to make this method of diagnos¬ 
ing ovulation fully accurate. Frequent examination for copulatory resiwnse was 
the only certain way of detecting heat. Ovulation seemed to be associated with 
heat rather than with a given vaginal condition, and therefore the smear can¬ 
not be relied upon to indicate the time of ovulation. In fact, it was suggested 
that vaginal changes and heat are separable and vaginal changes were modi¬ 
fied by frequency of examination. Modifications in the commonly accepted 
stages of the oestrous cycle were recognized, but wide variations existed be 
tween the smear picture and the occurrence of heat and ovulation, even aftei 
such classifications were made. 

Experimental studies on spermatogenesis in the house sparrow, Passer 
domesticus (Linnaeus), G. M. Riley (Anat Reo.y 67 (1037), No. 3, pp. 327- 
351, pis. 2, figs. 2 ).—Variations in the amount of spermatogenesis in the sparrow 
were associated with light and variations in body temperature (E. S. R., 76, p. 
320). Spermatogenic activity was closely related to a lowering of body tem¬ 
perature at night. 

The speed of travel of ram spermatozoa, R. W. Phillips and F. N. An¬ 
drews (Anat. Rec., 63 ( 1937), No. 1, pp. 127-132 ).—A more detailed report is given 
from the Massachusetts Experiment Station on the rate of travel of spermato¬ 
zoa (E. S. R., 77, p. 770). Spermatozoa from rams and rats were mixed and 
diluted in Ringer’s solution and injected into the anterior portion of the va¬ 
ginas of seven ewes. Tlie ewes were slaughtered at different intervals and ram 
sperm were found in all sections of the fallopian tubes within 30 min., which 
was the shortest interval tested. Rat siierrnatozoa traveled more slowly and 
degenerated more rapidly and were present in the tubes of only three of the 
ewes. Ram spermatozoa traversed in a glass tube a distance comparable to the 
length of the genital tract of the ewe (38.1 cm) in 76.69 min. The rate of travel 
in vitro, 4.83 mm per minute, was slower than in vivo, and speed of travel in 
the genital tract was much more rapid than the time reported by Green and 
Winters (E. S. R., 75, p. 469). 

The technique of artificial insemination in cattle and sheep, J. Anderson 
(East African Agr. Jour., 3 (1937), No, 2, pp. 120-128, figs. 11 ).—This article 
describes methods which have been satisfactorily employed in the artificial in¬ 
semination of cattle and sheep. The discussion deals with the collection of 
semen from the bull or ram by means of an artificial vagina; the examination, 
dilution, and storage of the sperm; and the methods of insemination. The 
equipment required for carrying out this technic is indicated. 

Artificial insemination of ewes at a distance, R. Prawoohe.nski and A. 
Walton^ (Pam. Panst, Inst. Nauk. Oosp. Wiejsk. Palawach (M6m. Inst, Natl. 
Polon. Econ. Rurale Pulawy), 16 (1935), No. 1, pp. 265-276, figs. 5; Eng, ahs., 
p. 276).—A further account of artificial insemination of Polish ewes with semen 
from a ram In England (E. S. R., 77, p. 37). 

Congenital absence of ono-half of the scrotum in a dog, C. W. Hooker, 
J. M. Douglas, and R. D. Kornegay (Anat. Rec., 69 (1937), No. 1, pp, 1-3, 
figs. 2 ),—^A dog with one descended testicle and only one-half of the scrotum 
evident and the other testicle retained in the abdomen is described. 
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Follicular growth rate and ovulation after various experimental pro¬ 
cedures in the guinea pig, E. W. Dempsey (Amer, Jour. Physiol., 120 {19S7), 
No. 1, pp. 126-1S2, fig. 1). —Studies of the effects of various treatments on the 
follicular growth in the guinea pig showed that follicular growth was abolished 
by hypophysectomy. The preovulatory swelling and ovulation were prevented 
by pregnancy or injections of progesterone. The basic growth rate of follicles 
during the cycle was not influenced by pregnancy, removal of the corpora 
lutea, or injections of progesterone, oestrin, or the male hormones. 

The influence of pseudopregnancy on follicular sensitivity to pregnancy 
urine extracts, G. D. Weinstein and A. W. Makepeace {Amer. Jour, Physiol., 
119 {19S1), No. S, pp. 508-511). —Rabbits were about one-third to one-half as 
sensitive to pregnancy urine extract from the fifth to the fifteenth day of 
pseudopregnancy as normal postpartum rabbits. The failure of i)ostcoital 
ovulation in pseudopregnant rabbits seems to be due to some influence, prcjbably 
corpus luteum hormone, preventing in part or comi)letely the postcoital pituitary 
gland discharge. 

Inhibition of the gonadotropic activity of pregnancy urine extract by the 
serum of rabbits injected wdth an extract of male urine, P. de Fremery and 
B. SCHEYOROND {Nature [London], 139 {1931), No. 3528, pp. 1015, 1016). — 
The administration of serum from a female rabbit previously injected for 30 
days with a concentration of human male urine prevented oestrus, enlargement 
of the uterus, and luteinization in rats simultaneously injected with gonado¬ 
tropic hormone from human pregnancy urine. Serum from rabbits treated 
with serum from a nonpregnant mare failed to inhibit the gonadotropic activ¬ 
ity of pregnant mare serum in immature female rats. 

Inhibition of estrous cycle in the rodent with post-partum urine and 
commercial prolactin, I. T. Natuanson, H. L. Fevold, and D. B. Jennison 
{Soc. Expt. Biol, and Med. Proc., 36 {1937), No. Jt, pp. 4^1-483). —The injection 
of post partum urine from women into rats and mice with normally recurring 
oestrous cycles suppressed the occurrence of from one to three cycles, after 
which normal oestrous rhythm was resumed regardless of the dose of urine 
injected. Human urine from normal females and males had no effect on the 
cycles. Commercial prolactin also inhibited the cycle rhythm but for a longer 
time than i>ost partum urine. As a result of studies along this line it is sug¬ 
gested, altliough not proved, that an inhibition of the cycle is due to the 
luteinizing hormone rather than to the prolactin in the post partum urine. 

Temporary supiiression of e.strous cycles in the rat by prolactin, E. L 
Eahb and O. Riddle {Soc. Expt. Biol, and Med. Proc., 34 {1936), No. 5, pp. 880- 
883, fig. 1). —Prolactin was found to suppress from one to two oestrous cycles 
in rats, followed by their normal recurrence. Oestrous cycles were not sup¬ 
pressed by moderate doses of progesterone. 

Effect of route of administration of the bioassay of prolactin, R. W. 
Bates and O. Riddle {Soc. Expt. Biol, and Med. Proc., 34 {1936), No. 5, pp. 841- 
849). —In a comparison of different methods of administration of prolactin to 
young pigeons, subcutaneous and intracutaneous injections were about 11 times 
as eflScient as intravenous injections, about 5 times as eflicient as intramuscular 
injections, and about 8 times as efficient as intraperitoneal injections. 

A quantitative method for the bioassay of progestin, G. Pincus and ,N. T. 
Werthessen {Amer. Jour. Physiol., 120 {1931), No. 1, pp. 100-104, figs. 2).—A 
precise index was suggested for progestin activity, based on the ovum size and 
the degree of glandular proliferation of the uterine mucosa of rabbits ovariecto- 
mized from 18 to 20 hr. after mating and treated for 3 days with the test 
material. The combined index permits the detection of 0.38 mg of progesterone. 

49381——38 — *-3 
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Effect of progestin upon the mammary glands of the monse, W. U. Gabd- 
NiEB and R. T. Hill (8oc. Expt. Biol, and Med, Proc., Si (19S6), No. 5, pp. 718- 
720). —Growth of the mammary glands in mice was stimulated by the administra¬ 
tion of extracts of progestin or a crystalline preparation of progesterone when 
theelin was also supplied. 

Effect of progesterone on cell-division in the nterine epithelium, O. W. 
Lloyd (8oc. Expt. Biol, and Med. Proc., S6 (1S57), No. 2, pp. 190, 191). —^Daily 
injections of 0.5 me: of progesterone crystals for 3 days into female rabbits 
following ovariectomy increased the number of mitotic cell divisions in the 
uterine epithelium about 50 times as compared with the controls and other 
animals receiving oestrin injections. 

The inhibition of estrons cycles in the albino rat by progesterone, W. A. 
Phillips (Amer. Jour. Physiol., 119 {19S7), No. S, pp. 62S-626, fig. 1). —Daily 
doses of 0.26, 0.5, and 1.0 mg of crystalline progesterone administered to female 
rats with regularly recurring oestrous cycles had no Influence on subsequent 
cycles. Further oestrous cycles were Inhibited by doses larger than 1.5 mg, but 
resumed as soon as the progesterone administration was stopped. 

Oestrons reactions, including mating, produced by triphenyl ethylene, 
J. M. Robson and A. Schonberg (Nature [London], HO (19S7), No. S535, 
p. 196). —note is made of the induction of oestrus and mating In ovariectomlzed 
mice and hypophysectomized rabbits by the administration of triphenyl ethylene, 
per os or subcutaneously. 

Rhythmic diurnal variations in the oestrous phenomena of the rat and 
their susceptibility to light and dark, A. M. Hemmingsen and N. B. Kraeup 
(K. Danske Vidensk. Selsk., Biol. Meddel., IS (19S7), No. 7, pp. 61, figs. i ). —In 
rats, heat and rhythmic spontaneous activity associated with oestrus were 
found to be greatest at night Spontaneous activity, mating instinct, and 
vaginal changes in both albino and brown females were shifted 12 hr. if the 
animals were exposed to light at night and darkness in the daytime. Activity 
was also greatest in the male at night The 24-hr. activity rhythm was not 
abolished by the alternation of 8 hr, of dark and 8 hr. of light. Consideration 
is given to the influence of light on the seasonal sexual rhythm of some animals 
with a restricted mating season. 

The effect of the quality of protein on the ostrous cycle, P. B. Pearson, 
E. B. Hart, and G. Bohstedt (Jour. Nutr., H (1937), No. 4, pp. 329-339, 
figs. 6). —In experiments at the Wisconsin Experiment Station, thrifty young rats 
reared on an adequate stock diet were placed on a ration containing 5 percent 
of casein as the chief source of protein, one group being changed at the second 
period of oestrus (approximately 60 days of age) while two other groups were 
not changed until they were 100 days or more of age. All animals on the 
casein diet soon ceased to exhibit the characteristic vaginal changes of oestrus, 
and histological studies revealed hypotypical ovaries and atrophic condition of 
the whole reproductive system. Ovulation did not occur as Indicated by atretic 
follicles and the absence of new corpora lutea. The addition of gelatin, rich 
in lysine, at either 5- or lO-jiercent levels to the casein diet brought about only 
a partial response in restoring the oestrous cycle. The addition of 5 percent 
of gliadln, poltr in lysine, caused an immediate resumption of ovulation and 
normal sexual rhythm, indicating that an amino acid deflciency other than 
lysine results in aberration of the oestrous cycle. Apparently no permanent 
sterility results from feeding protein-deflclent diets if the factors essential 
jpor ovulation are subsequently provided. 

Method of preparing mice for quantitative determination of urinary 
estrogen, A. Palmeb (8oc. Expt. Biol, and Med. Proo., 36 (1937), No. 2, pp. 123- 
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121), —By overstimulation and persistent stimulation, mice may be maintained 
in a maximum state of reactivity for quantitative determination of urinary 
oestrogen. 

Transmission of estrogenic substances from animal to animal, I. H. Perry 
and A. Palmer (Soe. Expt, Biol, and Med. Proo., S6 (1937), No, 2, pp, 122, 
123). —It was determined that oestrin might be transmitted from treated ani¬ 
mals from the skin and excreta through the skin and mouth in sufficient amounts 
to bring spayed female rats into active oestrus. The necessity of isolating test 
animals is, therefore, indicated. 

Hypertrophy of interstitial cells in the testes of mice receiving estro¬ 
genic hormones, W. U. Gardner (Anat, Rec., 68 (1937), No. 3, pp. 339-347, 
fig8. 5). —Injections of large doses (about 5(X) international units) of oestro- 
gens, namely, theelin, theelol, keto-oestriu benzoate, hydroxyoestrin-benzoate, 
equillne-benzoate, and equiline, into male mice of five different strains were 
found to cause extensive damage to the seminiferous tubules of the testes with 
more or less replacement by large interstitial cells, the physiological activity of 
which was undetermined. Marked differences were noted in the response of the 
different strains to the oestrogen injections. 

Effect of small doses of oestrin upon ovarian and vaginal cycles of ma¬ 
ture rats, L. L. Button and C. I. Miller (8oo. Expt. Biol, and Med. Proc., 34 
(1936), No. 5, pp. 835-839). —Daily injections of small doses of oestrin (Pro- 
gynon-B), from % to 2 rat units per day, into mature female rats disturbed 
both the ovarian and vaginal cycles by reducing the incidence of ovulation and 
inducing periods of continued anot‘strus or oestrus. 

Effects of ovariectomy on body growth and organ weights of the young 
albino rat, C. B. Freudenberqer and P. M. Howard (Soc. Expt. Biol, and Med. 
Proc., 36 (1937), No. 2, pp. I 44 - 148 , fig. 1). —Spaying female rats at an average 
age of 26 days resulted in a significant difference in body weight and tail length 
as compared with normals. The difference in body weight between the control 
and spayed groups constantly increased to 16 weeks of age, when it was 20.5 
percent. The differences at this age were greater in several body parts than 
at 6 mo. of age, suggesting that spaying produced more rapid growth changes 
than occurred in the controls. 

Maternal behavior in hypophysectomized male and female mice, 0. P. 
Leblond and W. O. Nelson (Amer. Jour. Physiol., 120 (1937), No. 1, pp. 167- 
172). —By the use of a maternal index, based on the care and attention given 
to a young animal dropped in the cage, it was found that the maternal Instinct 
persists for a considerable period after hypophysectomy in lactating mice and 
rats and was initiated in males and females following hypophysectomy. 

Functional pituitary grafts in rats, R. 0. Greep (Soc. Expt. Biol, and Med. 
Proc., 34 (1936), No. 5, pp. 754, 755). —Pituitary tissue grafted into hypophy¬ 
sectomized rats permitted normal reproduction in males and females. 

The effects of hysterectomy on mammary gland development in a rabbit, 
J. L. Gillard (Amer. Jour. Physiol., 120 (1937), No. 2, pp. 300-303, figs. 4).— 
Corpora lutea were found to last longer in hysterectomized virgin, rabbits than 
in normals, and pseudopregnancy continued for 25 days in such animals as 
contrasted with only 18 days in the normal animals. Primary duct prolifera¬ 
tion occurred within 24 hr. after ovulation and was thought to be an oestrin 
reaction, whereas the subsequent lobule formation in both nonhysterectomized 
and hysterectomized rabbits was considered due to progestin stimulation. Re¬ 
peated oestrous cycles and repeated pseudopregnancy were induced by mating 
hysterectomized females. 
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^Experimental studies of the thyroid.—Effects of thyroidectomy on 
reproductive organs in males of an annual-breeding ground squirrel, 
M. Zalesky and L. J. Wells {Anat, Reo., 69 (1937) ^ No. i, pp. 79-97, pi. 1). —• 
Eight of eleven male ground squirrels thyroidectomized during the quiescent 
period exhibited no spermatogenesis or testis hormone production during the 
active breeding season. Males from which the thyroids were not completely 
removed underwent varying degrees of sexual development. The thyroid seems 
essential for the development and function of the male reproductive organs in 
this wild animal with an annual sexual cycle. 

Hypophysis-thyroid-gonad relationship, S. L. Leonard {Soc. Expt. Biol, 
and Med. Proc., 34 (1936), No. 5, pp. 599, Crude hypophyseal extract 

containing both follicle-stimulating and thyrotropic hormones, was much more 
effective in stimulating growth in the ovary and uterus in thyroidectomized 
than in normal rats. 

Comparison of metliods of extraction of the lactogenic hormone, A. J. 
Bebgman and C. W. Turner (Jour. Biol. Chem., 118 (1937)^ No. 1, pp. 24^-251). —* 
The eflaciency of four methods of extraction of the lactogenic hormones from 
sheep anterior pituitary powder was compared at the Missouri Experiment 
Station. The method of Bates and Riddle, involving extraction with from 
60 to 70 percent alcohol at a pH of from 9 to 10, yielded the best recovery of 
the hormone, and there was little loss in the residue. 

The lactogenic preparations from the anterior pituitary and the increase 
of milk yield in cows, G. J. ASimov and N. K. Krouze (Jour. Dairy ScL, 20 
(1937), No. 6, pp. 289-306, figs. 5). —^Results are reported from the All-Union 
Institute of Animal Husbandry, Moskva (Moscow), on the effects of injections 
of extracts of whole anterior pituitary from cattle on the milk yield in 510 
cows varying in age and breed at four State farms. Ninety cows were reserved 
as controls. 

The subcutaneous injection of an extract equivalent to about 6 g of the 
gland resulted in marked increases in the milk yield without significant 
changes in the quality of the product, (*xcept that the butterfat increased 
slightly as compared with the control animals and the yields of the same 
animals prior to and just after treatment. The lactogenic substances seemed 
noninjurious, produced increases as great as seven or more liters of milk per 
day, and were effective in repeated injections in the saim' animal. Extracts 
of the pituitaries were most effective in stimulating milk yield during the first 
half of lactation and in well-kept cattle. 

The composition of rabbit milk stimulated by the lactogenic hormone, 
A. J. Bebgman and C. W. Turner (Jour. Biol. Ohem., 120 (1937), No. 1, pp. 21- 
27). —The results of two studies by the Missouri Experiment Station are pre¬ 
sented in this report. In the first of these, the individual glands of rabbits 
which had been induced to lactate experimentally by injections with the lacto¬ 
genic hormone were analyzed for lactose content. Rating the extent of mam¬ 
mary development according to a previously described method (E. S. R., 70, 
p. 35), 1-f- glands contained 0.05-0.14 percent of lactose, 2-|- glands about 0.15- 
0.35, 3-f gla^jds about 0.36-0.75, and 4-|- glands 0.76-1 percent of lactose. 

A comparison of the composition of milk secreted by rabbits after parturi¬ 
tion with that of milk experimentally initiated by the lactogenic hormone indi¬ 
cated that milk from a 4-f gland was similar to normal colostrum in lactose 
and total solids content but lower in ash and higher in fat. The lactose 
content of the milk increased as the rating of the glands increased. 

Studies of prolactin in the fowl pituitary, I, II (8oc. Expt. Biol, and Med. 
Prog., 34 (1936), No. 5, pp. 84 IS 46 , fig. 1). — The following two sections are 
Included here: 
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I. Broody hens compared toith laying hens and males, W. H. Burrows and 
T. C. Byerly (pp. 841-844).—Following the demonstration of the relation of 
prolactin to broodiness by Riddle, Bates, and Lahr (E. S. R., 76, p. 25), investi¬ 
gations comparing broody hens with laying hens and males showed that the pitui- 
taries from broody hens caused a greater reaction in the pigeon crop gland 
test for prolactin than pituitaries from males and laying hens. 

II. Effects of genetic constitution with respect to hroodiness on prolactin 
content, T. C. Byerly and W. H. Burrows (pp. 844-846).—Further studies on 
the elTects of genetic constitution with respect to broodiness on prolactin con¬ 
tent showed a higher crop-gland-stimulating potency from the pituitaries from 
laying hens which had previously been broody than from laying hens pre¬ 
sumably of a nonbroody genotype. Differences in the reaction from pituitaries 
of males presumably with and without the genetic factor for broodiness could 
not be demonstrated. 

Heme containing fractions of blood as related to the augmentation of 
pituitary gonadotropic extracts, W. H. McShan and R. K. Meyeb {Amer. 
Jour. Physiol., 119 {1931), No. 3, pp. 574-519). —Heme and hemin greatly aug¬ 
mented the action of gonadotropic extracts of the pituitary on the size of the 
ovaries of immature rats when jointly administered, but were without aug¬ 
mentation if not mixed before absorption. Whole blood cells and hemoglobin, 
although slightly less effective, had strong augmentive effects. Porphyrin and 
globin from hemoglobin and ferrous and ferric chloride were without augmon- 
tive properties. 

Effect of lactogenic hormone on embryonic tissues cultivated in vitro, 
A. J. Salle and I. L. Shechmeister {t>oc. Expt. Biol, and Med. Proc., 34 (1936), 
No. 5, pp. 603-606). —Attempts to stimulate embryonic chick connective tissue, 
embryonic chick epidermis, and embryonic pigeon oesophageal epithelium and 
crop epithelium in vitro by lactogenic hormones were entirely negative. 

A colorimetric assay for male sex hormones in urine, R. B. Oestixg (Soc. 
Expt. Biol, and Med. Proc., 36 (1937), No. 4t PP- 524-526). —^A colorimetric method 
is described for the assay of the male sex hormone which shows a satisfactory 
correlation with assays by the capon test. It is deemed more sensitive aud 
requires a less complicated set-up than the capon test. 

Prostatic typo of paraurethral glands induced in female rats by admin¬ 
istration of male sex hormone, J. B. Hamilton and J. M. Wolfe {Soc. Expt. 
Biol, and Med. Proc., 36 {1931), No. pp. 4^5-458). —Skene’s ducts, normally 
rudimentary in the female rat, were found to respond to the administration 
of testosterone propionate or acetate with or without crystalline oestrone to a 
condition resembling the prostate of the male rat. The condition of Skene's 
gland furnishes a method of measure of the male hormone effects in the female. 

Comparative studies of gonadotropic hormones, IV, V{Soc. Expt. Biol, and 
Med. Proo., 34 (1936), No. 5, pp. 691-694, 732-754).—The effects of extracts of 
anterior sheep pituitary and the blood of pregnant w^onien on female rats are 
described in continuation of this series.* 

IV. Ovaries and hypophyses of rats in chronic experiments, C. F. Fluhmann.— 
The administration of sheep anterior pituitary extract caused atrophy of the 
ovaries and increased the weight of the hypophysis with the appearance of 
castration cells, whereas injections of a gonadotropic extract from human 
pregnancy blood caused increased weight of the ovaries and hypophysis with 
histological changes in the chromophobes and eosinophilic cells. 

*Soc. Expt. Biol, and Med. Proc., 29 (1932), No. 9, pp. 1193-1195; 30 (1933), No. 8, 
pp. 1014-1016, ag. 1; Amer. Jour. Physiol., 106 (1933), No. 1, pp. 238-246, figs. 2. 
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V. Chrowth response of rat mammary glands in chronic experiments, N. J. 
Howard.—^Anterior pituitary extracts caused growth and proliferation of the 
duct system but without alveolar or lobule growth in the mammary gland. 
With human pregnancy blood extracts there were secretory changes and milk 
production. 

Concentration of gonadotropic substance from pregnancy urine, H. L. 
Fbvold and F. L. Hisaw ( 8 oo . JBxpt Biol, and Med, Proc,, S4 (1936), No, 5, 
pp, —^The cresol extraction of the follicle-stimulating hormone from 

the urine of pregnant women is described. 

The influence of the female sex hormone on fertility development and 
ovulation [trans. title], W. Koch (Arch, Oeflugelk,, 11 (1937), No 6, pp, i77- 
202; Eng. al>8., p. 201). —^The oral administration of small doses of follicular hor¬ 
mone in the form of unden had no influence on egg production or hatchability 
in the fowl. However, in large doses reproduction was influenced to the extent 
that two eggs were laid in 1 day in several cases, but fertility and hatchability 
were impaired. Medium doses of the hormone increased fertility and hatch- 
ability, at least during the winter. No influence on sexual activity, egg weight, 
loss of weight during incubation, or the development of the chicks was noted. 

The effects of testosterone and testosterone propionate on adult male 
rats (compared with those on female rats), V. Korenchevsky, M. Denni¬ 
son, and K. Hall (Biochem. Jour., 31 (1937), No. 8, pp, 1434-^1437),—The 
administration of testosterone and testosterone propionate to rats caused 
hypertrophy of the secondary sexual organs, but the amount in females was 
greater than in males. The bisexual proi)erty of these hormones in normal 
animals was clearly demonstrated. 

FIELD CROPS 

[Research with field crops in the Bureau of Plant Industry] ( V. 8. Dept. 
Agr., Bur. Plant Indus. Rpt., 1937, pp. 1-7, 8-10, 14> IS, 19, 20, 21, 22).—Brief 
reports of progress and accomplishments are reported from breeding work 
with corn, sweet corn, oats, barley, grain sorghum, cotton, sugarcane, sugar 
beets, tobacco for high nicotine, soybeans, peanuts, and crotolaria; tests of 
productive corn hybrids resistant to stalk and ear rots on highly fertile soils; 
drought endurance of sorghums; a method of expediting the increase of seed 
of improved strains of alfalfa; regional cotton variety experiments; advantages 
of one-variety cotton communities; varieties and selections of sweetpotatoes 
for starch manufacturing; a survey in Guatemala and Mexico for teosinte; 
effects of light of various wave lengths on the growth of corn seedlings, of 
storage on the malting quality of barley, and length of day on rice; the 
amount of natural cross-pollination taking place in fiber flax; malting studies 
with barley; grazing experiments with winter wheat; treatment of flaxseed with 
disinfectants before sowing to destroy soil-borne disease organisms; use of 
various organic manures applied in deep furrows for controlling cotton root rot 
under irrigation; use of a harmless green dye to control turf diseases; resist¬ 
ance to powdery mildew in red clover; cultural (including planting) tests with 
cotton, seed dftx, corn, and sweetclover; correlation between fall-cutting practices 
and bud development, winter survival, and yield of alfalfa; conservation of soil 
moisture by crops and fallow under dry land conditions and in relation to 
wheat production; fertilizer experiments with cotton, rice, and tobacco; effect 
of surface applications of lime and fertilizers on soil reaction and available 
phosphate at different depths in permanent pastures; lespedeza v. alfalfa on 
Limed and fertilized soil: control of bindweed and other weeds; and suscep- 
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tiblllty of different crop plants to injury by the herbicide sodium chlorate. 
Many studies were in cooperation with State experiment stations. 

[Agronomic studies in Colorado] (Colorado 8ta. Rpt, 1937, pp. 16, 17, 22, 
23, 24, 25, 34i 35, 47-50, 5.5-57).—Brief reports of progress (B. S. R., 70, p. 468) 
are given from breeding work with corn, potatoes, and sorghum; studies of 
the hydrocyanic acid content in Sudan grass; starch and mineral content of 
Colorado potatoes; variety tests with barley and potatoes; cultural and 
fertilizer trials with potatoes; artificial revegetation of depleted range and 
abandoned crop lands; management of native hay meadows in high mountain 
parks; range resource surveys in Washington County; and experiments on 
control of bindweed and other perennial weeds by cultivation and chemicals, 
supplemented by microscopic and analytical studies. 

The work of the agronomy department of the State experiment station, 
W. B. Stokes (Citrus Indus., 18 (1937), No. 9, pp. 5, 20, 21). — A review of the 
work and accomplishments at the Florida Experiment Station. 

[Field crops research in Georgia] (Georgia 8ta. Rpt. 1937, pp. 9-14, 15, 
17-21, 33-36, 4U 45, 60, 63, 64, figs. 2).—Experimentation (E. S. R., 76, p. 323) at 
the station and Mountain Substation, reported on briefly, comprised breeding 
work with wheat, oats, cotton, soybeans, and peanuts; variety tests with 
cotton, sorgo, and potatoes; one-variety community work with cotton; fer¬ 
tilizer experiments with peanuts and with cotton, including nutrition of the 
plant, sources of nitrogen and of calcium phosphate, and comparison of 
formulas; planting tests with potatoes; and pasture investigations, including 
nutritional, weed control, soil temperature and moisture studies, and tests 
of pasture mixtures. Several lines of work proceeded in cooperation with the 
U. S. Department of Agriculture and the Georgia Coastal Plain Station. 

[Field crops experiments, 1915—30, on Indiana Station experiment fields 
and farms], A. T. Wiancko et al. (Indiana 8ta., Expt. Farms Rpts., Herbert 
Davis Forestry Farm, 1923-36, pp. 3, 41 Huntington Field, 1919-36, pp. 3, 41 
Jennings Co. Field, 1921-36, pp. 7, 8; Pinney-Purdne Field, 1920-36, pp. 6, 8; 
Sand Field, 1924-36, pp. 5-8; Soils and Crops Farm, 1915-36, pp. 1-6, 9-24, 
figs. 2). —Results covering various periods are again reported (E. S. R., 74, 
p. 189) from variety tests with com, wheat, oats, barley, rye, alfalfa, anid 
soybeans; crop rotations; effect of certain crops on yields of crops that 
follow; an experiment on the place in the rotation to apply manure; effects 
of method.s of disposing of cornstalks on yields of corn and oats; a com¬ 
parison of grain v. livestock farming; clover v. timothy for hay production: 
fertilizer experiments with corn, wheat, alfalfa, and pasture; fertilizer place¬ 
ment for corn; corn variety and rate of planting tests on muck; cultural 
(including planting) tests with corn and with soybeans for hay and seed; 
comparison of corn and sunflowers for silage; and roinoculation of soybeans. 

A digest of some world pasture research literature (exclusive of the con¬ 
tinental United States and Canada), A. J. Pieters (U. 8. Dept. Agr., Bur. 
Plant Indus., 1937, pp. [42i]).—The present digest, presented to serve as a 
cross section of foreign pasture research and the outstanding results, em¬ 
braces 1,282 titles groui)ed geographically and an index. A similar digest 
of pasture research literature in the continental United States and Canada 
has been noted earlier (B. S. R., 77, p. 326). 

Preliminary report of a study on methods used in botanical analyses of 
pasture swards, F. W. Tinney, O. S. Aamodt, and H. L. Ahlgren (Jour. Amer. 
Soc. Agron., 29 (1937), No. 10, pp. 835-840, fig. I).—The string, vertical, and 
inclined point-quadrat, specific frequency, percentage frequency, and percentage 
area methods for making botanical analyses of pastures were tested in 1936 



620 


EXPERIMENT STATION RECORD 


[Vol. 78 


for accuracy and practicability by the Wisconsin Experiment Station cooperat¬ 
ing with the U. S. D. A. Bureau of Plant Industry. Each method was applied 
in May and October at 30 randomized stations on two 4.5 acre fields. 

The methods, when used on pasture swards in the Great Lakes region, pro¬ 
vided data differing markedly in type of information, accuracy, and labor 
involved. Some methods duplicated the information obtained by others. 
On the basis of relative F values, labor, and accomplishment, the use of the 
specific frequency and percentage frequency methods when used with a grid 
are not encouraged, and the information which either provides, if desired, 
can be gained by one of the two point-quadrat methods or the string method. 
The two point-quadrat methods showed the greatest merits for a rapid and 
reliable means of determining the composition of a pasture, and also an in¬ 
dication of productivity. The inclined point-quadrat method covers the 
greater area per reading and consequently increases the accuracy, and is 
more easily used in tall vegetation. 

Barley in Iowa: Factors infiiiencing economy in production, L. C. Bub- 
NBTT and C. S. Reddy {Iowa 8ta. Bui. 367 (1937), pp. 269-291^ figs. 8). —The 
general status of the barley crop in Iowa is reviewed, and data from plantiiig, 
fertilizer, and treatment tests with nine varieties are included, with comments 
on their relative susceptibility to spot blotch, head blight, and stripe, caused by 
Helminthosporiumj scab, bacterial blight, and loose smut. 

Barley yields per acre in Iowa are higher than those for oats, although 
oats were grown on 6,000,000 acres, 1925-34, v. 460,000 in barley. Smooth- 
awned varieties, introduced into Iowa in 1927, have almost entirely replaced 
those with barbed awns. Premiums paid by the industries for high grades of 
certain barleys have stimulated considerable interest in the crop. 

Acre yields of Trebi, Wisconsin 38, Glabron, Spartan, and Velvet were so 
nearly equal that varietal choice must be based upon characters other than 
yield. O. A. C. 21, Colsess, and Manchuria, and, in northern Iowa, Minsturdl, 
also appeared to be poorly adapted. The marked inlluence of planting date 
upon the behavior of the crop, particularly acre yields, was demonstrated both 
at Ames and in northern Iowa. No other cultural practice studied gave ns 
great an increase as did early planting, which is especially recommended. 
Ripening dates, plant heights, bushel weights, and acre yields were modified 
slightly by fertility, but lodging was increased by each fertilizer tr<‘atmont. 
The lack of tolerance of all varieties for nitrate was noteworthy; it increased 
lodging and depressed yields even when in a complete fertilizer. Indiv\ations 
were that some varieties are more sensitive than others to high and low fer¬ 
tility levels; that Trebi was the only barley studied that profited from phos¬ 
phorus in amounts exceeding those already in the experimental soil: and that 
all barleys are sensitive to nitrogen, particularly Glabron, Velvet, and Minsturdi. 

Seed treated with ethyl mercury chloride gave yield increases compared with 
nontreated seed at Ames and in northern Iowa when Trebi, Spartan, Wiscon¬ 
sin 38, Minsturdi, and Colsess were sown at the normal planting season, but 
treatment did not increase yields of Velvet, Glabron, or Manchuria. With one 
exception, yield increases for the varieties benefited usually were largest for 
the early plaifting and diminished as planting was delayed. No variety gave 
increases from treatment in the very late sowings. Except with Wisconsin 38 
and Minsturdi, the economic increases from seed treatment were limited to 
the early plantings. 

Hybrid corn in Iowa, A. A. Bryan and R. W. Juoenheimer {Iowa 8ta. Bui.' 
366 (1937), pp. 225-266, figs. 31). —Methods followed in corn Improvement by 
the station in cooperation with the U. S. D. A. Bureau of Plant Industry are 
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outlined, and the inbred lines and hybrids which have been developed and 
released for commercial production are described. See also a previous note 
(E. S. R.. 77. p. 326). 

Decomposition of Crotalaria juncea under field conditions, B. N. and S. N. 
Singh {Jour, Amer, 8oc, Agron., 29 (1987), No, 11, pp, 885-889), —The decomposi¬ 
tion of various parts of C, juncea (E. S. R.. 76, p. 477) under field conditions 
was measured in terms of weighable organic matter left undecomposed in the 
soil at successive intervals and the available and total nitrogen added to the 
soil. 

Leaves were decomposed most rapidly, with roots and stems next in order. 
Most of the leaf was decomposed within 4 weeks, complete decomposition re¬ 
quiring not more than 6 weeks. On the other hand, after 8 weeks 37.5 pen'ent 
of the stems and 19.6 percent of the roots remained apparently unattacked by 
soil micro-organisms. The leaves contributed most to the soil in both a'.ailable 
and total nitrogen, the maximum being attained in a 6-in. layer after 4 weeks 
of burial, with a subsequent decrease thereafter in nitrogen. Effects of leach¬ 
ing were apparent especially in the case of the leaves. Nitrogen seemed to 
penetrate deeply into the soil at a rapid rate. 

Anthesis of millet, Setaria itallca (L.) Beauv., C. M. Heh, T. P. Mei, and 
S. S. Yang (Jour, Amer, 8oo, Agron., 29 {1937), No, 10, pp, 845-853, figs. 2).— 
Observations at the University of Nanking of heads of 18 pure varieties of 
millet during 1934 and 1935 showed that flowering commences on the fifth day 
after spike emergence and the peak on the ninth day. An average of 32 days, 
ranging from 8 to 16 days, is required to complete flowering. While daily 
blooming occurs from 8 p. m. to 10 a. m., one maximum period in which the 
first rush is from 10 to 12 p. m. and a second period from 8 to 10 a. m. were 
observed. Flower opening practically ceases by 2 p. m. Flowering begins 
from the apex and progresses downward. A single flow’er may require about 
80 min. for the various phases of blooming and may remain open completely 
for 30 min. Anthesis Is favored by a relatively low temperature and high 
humidity. See also earlier notes by Ayyangar et al. and Li et al. (E. S. R., 
70. p. 469; 74, p. 480). 

Factors influencing seed set in oat crossing, P. A. Coffman {Jour. Heredity, 
28 {1937), No, 9, pp, 297-303, pi, 1, figs, 3), —The author’s method for crossing 
oats is described, and data are presented on the effects of temperature, time 
of day, and other factors ui>on the seed set after artificial pollination of oats 
flowers. Conditions favorable to oats crossing include greenhouse rather than 
field, from 2 to 5 p. m., rather cool days, and low evaporation. Success in 
pollination evidently is not related to wind velocities from 2 to 5 miles per 
hour, although high winds may damage the bagged panicles or blow pollen. 

Cultural and storage research with potatoes during 1036, E. V. Haxden- 
BUBG {Amer, Potato Jour., 14 {1937), No, 7, pp. 211-215). —Thirteen studies are 
reviewed. 

Testing seedling potato stocks for specific horticultural factors under 
controlled conditions, H. O. Werneb {Amer, Potato Jour., 14 {1937), No. 10, 
pp. 325-331), —Horticultural factors that appear worthy of consideration and for 
which suggestions concerning type of testing are given in this contribution from 
the Nebraska Experiment Station include metabolic efficiency or tuber^zation 
ability, morphological response, susceptibility to secondary growth, resistance to 
drought and heat, resistance to tlpburn, frost resistance, root habit of varieties, 
tuber cracking at harvest time, wound healing capacity, storage resjjonse, 
length of rest period, and cooking quality. 
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SnberJzation of potato sets in its relation to stand and yield, P. M. Ix)ic- 
BARD (Amer. Potato Jour,, U (1931), No. 10, pp. Results secured by 

the U. S. D. A. Bureau of Plant Industry working at Presque Isle, Maine, and 
cooperating with several State experiment stations, 1924-29, indicated that seed 
potatoes can be cut from 10 to 30 days in advance of planting without signifi¬ 
cantly decreasing the yield, providing cut seed is properly suberized and cared 
for during storage between cutting and planting. 

The effect of the sun-greening of potato seed tubers on weight losses in 
storage and on subsequent field performance, K. C. Westovee {Amer. Potato 
Jour,, H (1937), No. 11, pp, 341-350; ahs. in Amer, Soc. Ilort. 8ci. Proo., 33 
(1936), p. 436 ).—Under conditions at the West Virginia Experiment Station 
conducive to rapid greening, sun-greening of the potato (White Rural) seed tu¬ 
ber in the fall, when sprouts are not normally formed, had no marked effect on 
loss of weight from tubers during greening or subsequent storage periods, but 
under conditions favoring slow chlorophyll development greened tubers lost 
more weight. There was little evidence to show that sun-greening had any 
effect on the time of plant emergence or its later development, and the results 
did not indicate any practical value. 

The effect of high storage temperature upon fall-grown seed Irish pota¬ 
toes, J. C. Milleb, W. D. Kimbrough, and J. G. Richard (Amer. Potato Jour., 
14 (1937), No. 11, pp. 362-364 ).—Yields of Tvouisiana fall-grown Triumph pota¬ 
toes planted 30, 60, and 100 days after harvest by the Louisiana Experiment 
Station varied directly with the length of time between harvesting and planting, 
all producing less than western dry land certified seed having a 150-day inter¬ 
val. Fall-grown seed kept at high temperatures (60®-75® F.) from harvest to 
planting outyielded seed kept in unheated common storage, both lots making 
considerably less than western dry land certified seed. 

A preliminary report on the effects of commercial fertilizers on x>otatoes 
in Colorado, C. H. Metzgeb (Amer. Potato Jour., I 4 (1937), No. 12, pp. S82-- 
394 ).—Progress is reported from fertilizer tests comparing in four localities 
treble superphosphate, aramoniated phosphate, ammonium sulfate, and potas¬ 
sium chloride with 4r-12-4 complete fertilizer in growing Russet Burbank, Per¬ 
fect, Peachblow, and Rural New Yorker No. 2 potatoes. Data are given on 
yield, grade, starch and dry matter, shape and appearance, rate of tuber de¬ 
velopment, tuber set, vine development, and tuber: vine ratio. 

Yield and quality of sugar beets from various rotations at the Scotts 
Bluff (Nebr.) Field Station, 19:10-35, S. B. Nuckols (U. 8. Dept. Agr. Cirv. 
444 (1937), pp. 15 ).—Average acre yields of sugar beets, sucrose percentage, 
purity, and sugar production per acre are reported from results secured, 1930- 
35, in a series of 29 crop rotations, including sugar beets. Comparisons are 
made of short, medium, and long rotations and of rotations with and without 
legume crops, and the effects of using manure with crop rotations are dis¬ 
cussed. See also earlier rei)orts (E. S. R., 75, p. 617) on this work. 

Indications were that while the use of manures and legumes might have a 
slightly depressing influence on the percentage of sucrose in the beet, their 
rational use is necessary for the production of satisfactory crops of sugar beets. 
The rotations^id not indicate that corn, spring wheat, oats, or potatoes had 
enough influence upon the sucrose percentage in beets or indicated available 
sugar produced per acre to cause the selection of any one of them to precede 
sugar beets; the selection evidently should be made upon the value of the crop 
used and not upon its probable effect on sugar beet quality. 

Nitrogenous fertilizers for growing tobacco, A. B. Beaumont and M. E. 
Snell (MassachusetU Sta. Bui. 346 (1937), pp. 15, figs. 2). —Experiments, 1927- 



1938] 


FIELD CROPS 


623 


35, on the use of nitrogenous fertilizers in growing Havana Seed tobacco, a 
cigar-wrapper type (E. S. R., 70, p. 180), dealt with the quantity and form of 
nitrogen applied, the ratio of organic to inorganic nitrogen, and the method 
of applying fertilizer. 

When nitrogen from several sources was applied at rates of 61.8, 123.5, 164.7, 
and 205.9 lb. per acre, the highest average yield of tobacco was obtain^^d with 
205.9 lb., but the highest grade index and crop index (yield X grade index) 
resulted from the use of 164.7 lb. With half the nitrogen in the fertilizer sup¬ 
plied by sodium nitrate, ammonium sulfate, calcium cyanamide, or urea, and 
the remainder from cottonseed meal, sodium nitrate gave best results as meas¬ 
ured by crop index, yet all carriers produced high yields. The grade Index of 
leaf grown with ammonium sulfate was lowest. When the ratio of organic 
nitrogen (cottonse<id meal) to inorganic nitrogen (equal parts from sodium 
nitrate and ammonium sulfate) varied from 1:7 to 1:1, good yields and good 
quality of tobacco came from all treatments, with slight differences in r(»‘<ults. 
A cover crop of oats sown each year, it is suggested, might have been a contrib¬ 
uting factor. Conclusions were that a comparatively high rate of application of 
fertilizer nitrogen is necessary for growing Havana Seed tobacco of high yield 
and quality, and that no more than one-half and probably as little as one-fourth 
of the nitrogen need come from organic carriers such as cottonseed meal. 

The experiments also showed that the amount and distribution of rainfall 
during the growing season of tobacco are important factors influencing both 
yield and grade of tobacco; that for best results a comparatively high level of 
nitrates must be maintained in the soil during the period of most rapid vegeta¬ 
tive growth; and that the form of fertilizer nitrogen used bears little or no 
relation to brown root rot of tobacco. 

Row application of fertilizer in bands near the plants at time of setting was 
favored during the first 2 yr. of an experiment, 1932-35. but considering the 
study a^ a whole, broadcast application gave the best results. However, small 
amounts of fertilizer applied near the plants were proportionately more effective 
than large quantities broadcasted. 

Tobacco fertilizer recommendations for 1938 {North Carolina Sta, Agron. 
Inform, Circ. 108 (1.937), pp. [5]).—Formulas, rates per acre, and sources of 
nutrients, formulated by a committee of agronomists, are recommended for 
fertilizers for flue-cured, sun-cured, and shipping tobacco, and for plant beds on 
tobacco soils in North Carolina, South Carolina, Virginia, and Georgia. 

Nitrogen: The major cause in the production of spotted wheat fields, 
P. L. Gainey, M. C. Sewell, and H. E. My^bs [Kansas Sta. Tech. Bui. 43 (1937), 
pp. 58, figs. 5 ).—On well-defined spots, usually from 2 to 3 ft. in diameter, often 
observed in small-grain fields in Kansas, the growing grain Is darker green 
and apparently more vigorous than in surrounding areas. To determine the 
possible relation of such spots to the nitrogen metabolism of the wheat plants, 
plant material and soils were collected from typical spots and immediately 
adjacent areas (a total of 172 samples from 38 counties), the plant material 
analyzed, and the soils subjected to bacteriological examination. Similar studies 
were made on the wheat and soils from spots produced experimentally. See 
also previous reports (B. S. R., 64, p. 32; 68, p. 165). 

Wheat grown on the spots, compared with adjacent areas, made greater 
gi'owth, contained much higher i)ercentage nitrogen and total quantity of nitro¬ 
gen, was equally resistant to lodging, and produced very much more grain 
which was significantly higher in protein content than grain from the fi^ld at 
large. 
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Hie soil from the spots averaged higher in nitrogen and much higher in nitrate 
content than adjacent soils and, under laboratory conditions, could accumulate 
nitrate nitrogen much more rapidly. No deficiency was evident in the nitrifying 
flora of soil adjacent to the spots, and the ability of soil from spots to accumu¬ 
late nitrate nitrogen more rapidly apparently was associated with the quantity 
and quality of the excess nitrogen contained therein. Typical spotting under 
Kansas conditions is held due to deposits of urine by grazing animals, and the 
nitrogen in the urine is the factor responsible for the development of the spot. 

In flelds where spots occur naturally, exi)erimental spots, apparently identi¬ 
cal in every aspect, could be produced by surface application of all forms of 
nitrogen thus far tested, provided the time and quantity of application were 
chosen judiciously. Some flelds would not respond to such treatment. 

Depending upon the time and quantity of nitrogen applied, experimental 
surface application of nitrogen to wheat on soils subject to spotting might 
result in no appreciable effect with light summer or fall applications, or in¬ 
creased yield and decreased protein content with medium fall and light to 
medium early spring applications, or increased yield and increased protein 
content with medium to heavy fall and early spring applications, or decreased 
yield and increased protein content with very heavy fall and early spring ap¬ 
plications, or marked increase in protein content and slight effect upon yield 
with light to medium late spring applications. 

Farm storage of wheat as a factor in quality, C. O. Swanson {"Northivesi. 
Miller and Amer. Baker^ lit {1981)^ No. 12, pp. 35, 56). —The behavior of wheat 
in storage is described, largely from research at the Kansas Experiment 
Station. 

Milling and baking quality of wheat produced in years of severe rnst in 
North Dakota, R. H. Harris and T. Sandkrson {North Dakota Sta. Circ. 67 
{1937), pp, 15, fig8. 2). —Large variations in grade, test weight, and flour yield 
were evident among the 89 samples of hard red spring wheat grown in differ¬ 
ent counties of North Dakota in 1937. Protein content differed from sample 
to sample of wheat, and this variability was reflected in corresponding flour 
samples. With these flours, the standard baking method yielded good loaves, 
satisfactory in size, color, and texture; and a method which Included specified 
quantities of malt, ammonium phosphate, and potassium bromate, in addition 
to the standard method ingredients, markedly increased loaf volume and 
Improved color of loaf crumb. The excellent baking results showed high 
quality in the current crop of hard red spring wheat. 

Correlations calculated between different characters showed the importance 
of test weight of flour yield and of wheat protein to flour protein, which in 
turn was highly related to loaf volume. Color of loaf crumb tended to in¬ 
crease with test weight. Comparison between results for the 1937 crop and 
for the 1916 and 1935 crops revealed the lowest flour yield in 1937, but low 
test wheat in 1937 produced larger loaves of better color than in 1916 or 1935. 
Thatcher produced the most satisfactory results of any variety tested, but 
samples were too few for conclusive results. The western section of North 
Dakota produced wheat of higher average test weight and flour yield than the 
eastern secti^, but no important differences in milling and baking quality 
of wheats were noted between the sections. 

Germination of seedi of farm crops in Colorado after storage for various 
periods of years, D. W. Robertson and A. M. Lute {Jour. Amcr. 8oc. Agron,, 
29 {1937), No. 10, pp. 822S31h figs. 2). —Further germination tests (B. S. R., 69; 
p. 863) were made at the Colorado Experiment Station on the seeds of various 
farm crops adapted to Colorado conditions stored in a dry, unheated room 
for from 1 to 15 yr. 
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Germination percentages of wheat, oats, and barley declined slowly for the 
first 10-yr. period with a sharp break in germination between the tenth and 
twelfth years. There were indications of different reactions to storage be¬ 
tween 6-row hulled, 2-row hulled, and 6-row hull-less barleys. Rosen rye and 
Wisconsin Black soybeans did not maintain their viability to the same degree 
as wheat, oats, and barley, yet the trend was the same. The break occurred 
between the sixth and eighth years and dropped off very rapidly afterward. 
Black Amber sorgo maintained an excellent germination percentage after 
storage for 10 yr. Yellow dent corn germinated well for the first 6 yr. and 
dropped off rapidly between the ninth and tenth years and again between the 
twelfth and thirteenth years. Germination percentages of Rosen rye, Wis¬ 
consin Black soybeans, and corn were low at the end of the test period. 

[Seed and inoculant investigations] (Neiv York ^tate Sta. Rpt. 1937, pp. 
17, 18, 88-91, 92, 98). —Brief reports are rendered on the progress of and 
methods for (E. S. R., 7G, p. 330) the insijection of commercial legume inocu- 
hmts, and on seed work concerned with the (piality of field crop, vegetable, and 
flower seed as shown by official tests; a drill survey of oats; finality of 
thresher-run samples of oats and barley; viability of Chewing fescue; and 
hard seeds in peas and beans. 

Season’s work in control field reveals amazing results, M. T. Munn {Farm 
Res. [New York State Sta.'], ^ ( t938), No. 2, p. 8). —Field tests with 131 samples 
of oats, 50 of barley, and 200 lots of corn, secured from stocks sold in New 
York State for seed, revealed in addition to excellent stocks many lots untrue 
to name, with meaningless names, or unadapted. Farmers are advised to be 
certain of the origin and varietal purity of seed stocks bought. 

North Dakota weeds, O. A. Stkvens (N. Dak. Agr. Col. Ext. Circ. 156 {1937), 
pp. 60, figs. 59). —A revision of station Bulletin 243 (E. S. R., 65, p. 338). 

The effect of water-soluble and total nitrogen and of drying on the rate 
of nitrification of some common Florida weeds, M. R. Bedsole, Jr. {Jour. 
Amer. Soc. Agron., 29 {1987), No. 10, pp. 815-821, fig. 1). —A number of weeds 
comiiKjn to Florida were analyzed at the Florida Experiment Station for water- 
soluble and total nitrogen, and the rate of nitrification was determined in both 
green and dry stages in Norfolk fine sand. 

Boerhaavia, coffee weed, carelessweed, and crabgrass contained a compara¬ 
tively high percentage of water-soluble and total nitrogen, and appeared suit¬ 
able for cover purposes where a rapidly nitrifying material is needed. Wire 
grass, peppergrass, sandbiir, Spanish-needle, and ragweed were low in nitrogen 
and slow to yield available nitrates. 

Tlie water-soluble nitrogen content appeared to be the major factor involved 
in nitrification of green and dried plants, and was followed in order by total 
nitrogen and degree of hydration or moisture. Nitrification of plants containing 
above 1.7 percent nitrogen and 0.5 percent water-soluble nitrogen was affected 
only slightly by drying, while plants containing less tlian 0.5 percent water- 
soluble nitrogen showed a decrease in nitrification upon drying. Favorable 
nitrate accumulation occurred if the water-soluble nitrogen was 0.5 percent 
or above. Plants containing above 1.7 percent total nitrogen but less than 0.33 
percent water-soluble nitrogen had a slow accumulation of nitrate nitrogen in 
the soil. 

The acid-arscnical method in weed control, A. S. Crafts (Jour. AtPer. Soc. 
Agron., 29 (1987), No. 11, pp. 984-948, fig. 1). —An attempt is made to clarify 
the status of the acid-arsenical treatment for killing deep-rooted perennial 
weeds (E. S. R., 69, p. 520) by accurately describing conditions and technic 
necessary for optimum results, pointing out limiting factors, and presenting 
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additional data indicating improvements. Although practical in the semiarid 
West, general use of the method in more humid regions, according to the 
author, can only lead to disappointment if its limitations are not recognized 
fully. 

HOETICTJLTTJEE 

[Horticultnral investigations conducted by the Bureau of Plant Industry] 
(17. 8. Dept, Agr., Bur, Plant Indus, Rpt„ 19S7, pp, 7, 8, 12, IS, U, 15, 16, 17, 18, 
19), —Included are reports on the following studies: Growing and harvesting of 
pyrethrum, improvement of Tephrosia (Craeca) virginiana as a source of in¬ 
secticidal material, testing of various species for insecticidal properties, breed¬ 
ing of hops for mildew resistance, asexual propagation of the apple, effect of 
boron and zinc on the apple, effect of soil moisture on the growth rate of 
Anjou pears, nematode-resistant rootstocks for vinifera grapes, preservation of 
date pollen in cold storage, cultural and fertilizer studies with pecans, effect 
of ethylene gas in loosening pecan shucks, control of pecan scab, breeding and 
pollination of almonds, wind distribution of Persian walnut pollen, causes of 
pocketing of tomato fruits, breeding of disease-resistant tomatoes, bacterial 
wilt-resistant cucumbers, and powdery mildew-resistant muskmelons, design¬ 
ing of a ventilated container for peaches, transportation of citnis fruits, stor¬ 
age of citrus fruit after shipment, precooling and transportation of grapes, 
harvesting and transportation of cantaloups, a new process of growing mush¬ 
rooms, and the testing of rubber-producing plants, such as Oenothera biennis 
and Hevea, 

[Horticultural studies conducted by the Colorado Station] (Colorado 8ta, 
Rpt, 19S7, pp. S5-38), —Included are brief reports on strawberry varieties and 
cultural tests with strawberries and raspberries, testing of new tree fruits, 
rootstocks for sour cherries, soil management of sour cherry orchards, effects of 
steam sterilization of soil on availability of plant nutrients for the carnation, 
breeding of Sweet Spanish-type onions, selection of adapted strains of onions, 
fertilizer and planting methods for onions, date of planting onions, breeding of 
head lettuce, general variety trials with vegetables, and selection studies of 
pyrethrum to increase the pyrethrin content 

[Horticultural studies by the Georgia Station] (Georgia 8ta, Rpt, 19S7, 
pp, Ji5, 46, 52-59, 61-6S, figs, 6), —Brief reports are presented on studies of the 
carbohydrates in muscadine grape cuttings from May through November; the 
nonvolatile acids in muscadine grapes; nature of the pigment in the Hunt 
grape; measurements of the surface area in peach fruits; improvement of the 
Perfection pimiento pepper; hybridization of cabbage X collards; tomato vari¬ 
eties; new pea, cucumber, and bean stocks obtained from the U. S. D. A. 
Regional Vegetable Breeding Laboratory at Charleston, S. C.; electricity v. 
manure as heat for hotbeds; propagation of the muscadine grape; rootstocks 
for northern or bunch grapes; cover crops for peach orchards to reduce erosion: 
response of peach varieties to temperature; manufacture of wine from musca¬ 
dine grape varieties; and at the Mountain Substation the protection of blossom¬ 
ing peach trees by cloth covering and the testing of fruit and vegetable 
varieties. ♦ 

[Vegetable production] (U, 8, Dept, Agr, Leaflets ISS (19S7), pp, 6, figs, 4; 
1S6, pp, 5, figs, S; 1S7, pp, 4; 1S8, pp, 5; figs, 2; 1S9, pp, 4; I40, pp, 4; I4I, 
PP» 8, figs, 5; 142, pp, 4; 14s, pp, 4, fig. f).—The following pamphlets present 
brief cultural notes and comments: Nos. 133, Production of Chicory and Endive,* 
by W. R. Beattie; 136, Production of Parsley, 137, Rhubarb Forcing, 138, Pro¬ 
duction of Garlic, and 139, Production of Roselle, all by J. H. Beattie; 140, 
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Production of Peppers, by J. H. Beattie and S. P. Doolittle; 141, Production 
of Pumpkins and Squashes, by B. 0. Thompson; 142, Production of Turnips 
and Rutabagas, by W. B. Beattie; and 143, Production of Kale, by B. G. 
Thompson. 

Notes on some of the newer vegetables, A. T. Erwin and B. S. Habkib {Iowa 
Sta. Bui. 363 (1937), pp, 129-149), —^Data are presented on the yields and charac¬ 
teristics of varieties of beans, carrots, beets, tomatoes, sweet corn, cucumbers, 
potatoes, melons, squashes, and rhubarb. 

[Vegetable crop studies by the New York State .Station] (New York State 
Sta. Rpt. 1937, pp. 84 85-87, 96-103). —Included are reports of progress of studies 
on the breeding of mosaic-resistant summer squashes; species relationships in 
cucurbits; improvement of hops by breeding and selection; testing of hop 
varieties from various sources; the proper time for gathering hops; band v. 
broadcast application of fertilizers; residual effects of fertilizers on peas; 
changes in granular and powdered fertilizers in the soil; organic v. mineral 
fertilizers; effects of fertilizers on the quality of cannery corn; cultural and 
fertilizer tests with spinach; harmful effects of beets on the succeeding sweet 
corn crop; breeding of tomatoes, squash, and muskmelons; hybrid sweet corn 
varieties; and varieties of peas and tomatoes. 

The composition of the aerial parts of the summer squash (Cucurbita 
pepo) at different stages of development, C. W. Culpkpper (Amer. Jour. 
Bot., 24 (1937), No. 9, pp. 565-573). —^Analyses of White Pattapan squash plants 
grown at the U. S. D. A. Arlington Farm, Va., in 1928 and collected at four 
stages of development showed, on the whole, that the vegetative parts were 
characterized by a low content of sugars, acids, tannins, and soluble organic 
constituents. The leaf blades were rather high in insoluble constituents, 
chiefly nitrogenous substances. Nitrate nitrogen accumulated in the petiole 
with increasing age when an ample supply was present in the soil. Total 
sugars were lowest in the leaf blade and highest in the fruit, with intermediate 
values for the petiole and stem. Moisture in the fruit increased to the ninth 
day and then declined to the fortieth day. 

The results of a tomato plant growing experiment, C. B. Sayre (Farm Res. 
{New York State Sta.h, 4 (1938), No. 2, pp. 2, 7). —In this second report (E. S. 
R., 77, p. 784), the author presents yield data for a single season, showing that 
with a common source of seed, moderately hardened younger plants produced 
the largest early and total crops. Comparisons of locally produced plants 
with those grown in southern States from the same lot of seed favored the 
locally grown stock. 

“Redcap,” a new early tomato (Farm Res. [New York State Sta.}, 4 (1938), 
No. 2, p. 7). —Brief comments are presented on a recently named tomato developed 
by the station. 

Fertilizer experiments with greenhouse tomatoes, J. W. Lloyd and B. L. 
Weaver (Illinois Sta. Bui. 438 (1937), pp. 273-288). —Urbana Forcing and Lloyd 
Forcing tomatoes grown both as fall and spring crops in ground beds uni¬ 
formly supplied with rotted manure and superphosphate but differently treated 
with respect to potash and nitrogen showed little response to either nitrogen 
or potash and, in fact, in some instances these materials were evidently harm¬ 
ful. In all cases the spring crops were much larger than the autmnn, so much 
so that the commercial growers are justifled in their practice of growing only 
spring crops. With the spring crops, the only signifleant results were nega¬ 
tive, deferred applications of potash being particularly injurious. Apparently, 
where ample supplies of stable manures are available, tomatoes may be grown 
on ground beds of the kind of soil used in the exi>eriments without any kind 
of supplemental commercial fertilizer. 
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[Pomological studies by the New York State Station] (Neto York State Sta. 
Rpt, 19S7j pp. 32y 33y 66-84^ 85). —Investigations briefly reviewed Include spread¬ 
ing and wetting properties of various insecticides; removal of spray residues 
from apples and cherries; eltecl of fertilizer treatments in the lysimeter and 
orchard on the growth of fruit trees and the composition of their leaves; soil 
management studies in apple orchards in the Hudson River Valley; varietal 
response of orchard- and greenhouse-grown apple trees to fertilizer treatment; 
soil reaction requirements of the blueberry; soybeans as snow-holding cover 
crops; breeding of new raspberries and apples; fertilizers, rootstocks, and 
pruning for grapes; fertilizer trials with apples in the Hudson River Valley; 
introduction of standardized dwarflng apple rootstocks; propagation of root¬ 
stocks; testing of clonal stocks in the orchard; development of hardy cherry 
stocks; use of peat moss in seedling production and as an auxiliary substance 
for planting trees; relation of seedling size to that of the mature tree; effect 
of winter injury to nursery stock and its subsequent development; relation of 
the developmental morphology findings to fruit thinning; artificial culture of 
fruit tree embryos; seed attachment and carpel symmetry; growth of the 
embryo as affected by ringing and defoliation; peach embryo abortion as 
related to chemical composition and the season of ripening; and testing of 
plum and cherry stocks. 

A rapid method for determining soluble nitrogen and phosphate phos¬ 
phorus in woody tissue, C. S. Waltman (Amer. Soc. Hort. Sci. Proc.y 33 (1936)^ 
pp. 130-132). —Studies by the Kentucky Experiment Station upon different por¬ 
tions of the shoots of Wlnesap apples and Elberta peaches showed the per¬ 
centages of nitrogen to bo more variable than those of phosphorus in woody 
tissues of any age, and the phosphorus content of the wood varied less than 
the nitrogen from the base to the tip of current-season shoots. Tests upon 
leaves showed no correlation between the soluble nitrogen content and the 
conditions under which the trees were growing, leading to the suggestion that 
leaves are not desirable for analytical purposes. 

Regeneration in various types of apple wood, V. T. Stoutemyer {Iowa Sta. 
Res. Bui. 220 {1931) y pp. 305-352y figs. 48). —^As a result of propagation studies 
supplemented by histological examinations of various tissues of the apple tree, 
the author demonstrated the existence of two distinct growth jihases charac¬ 
terized as juvenile and mature and related closely to the ease of regeneration of 
roots on steins. The juvenile phase was recognized by the thinness of the 
leaves, the small amount of pubescence, and the abundant production of antho- 
cyanin in the shoots. In some species, the shape of the leaf changed with 
maturity from an entire to a lobed form. Shoots with juvenile characteristics 
were produced from the roots of older trees, and stem cuttings from such 
shoots rooted readily. Juvenile shoots were produced from adventitious buds 
on roots and possibly from adventitious buds on limbs of mature trees. Stem 
cuttings of wood of the mature phase were very difficult to root without 
special treatments. 

Water sprouts were found to develop from latent rather than adventitious 
buds, and the only adventitious buds produced on stems occurred as sphaero- 
plasts which ^re described as small wood inclusions found in the bark of 
>^arious species, including the pear and the apple. On certain varieties, sphae- 
roplasts never occurred and were found most frequently on Iowa Blush, King 
David, Hutchins Red, Northwestern Greening, Virginia Crab, and on certain 
Jonathan X Delicious seedlings. Sphaeroplasts possess a true cambium and' 
continue growth for several years, forming annual rings. Adventitious buds 
produced by the roots arose from parenchyma in the secondary cortex. 
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The change from Juvenile to mature phase was not related to the beginning 
of secondary growth in the plant, to the loss of primary structures, or to the 
stage of organization of internal tissues in the stem. The expression of growth 
phases is believed dependent upon certain biochemical factors not clearly 
understood. 

Influence of respiration on the daily rate of photosynthesis of entire 
apple trees, A. J. Heinicke and N. F. Ghildebs {Amer, iSoc. Sort, 8ci. Proc., 33 
{1936), pp. 142-144 )-—Following the same methods outlined in an earlier paper 
(E. S. R., 77, p. 483), determinations were made during the season of 1930 ef 
the apparent respiration of a 9-year-old McIntosh tree growing in alfalfa sod 
in the Cornell University orchards. Fluctuations in respiration during the 
180 nights could not all be accounted for by temperature, and the small amount 
of radiation during twilight and dawn. In June, when growth was at a maxi¬ 
mum, the respiration rate was much greater than later. By covering the 
cage with dark paper it was found that, at the same temperature, respiration 
was greater during day than night. High temi^erature actually reduced photo¬ 
synthetic activity markedly, and the author points out that in the apple the 
most favorable conditions for carbohydrate accumulation were in the latter part 
of the year. A high rate of respiration during the preceding night may in¬ 
fluence the apparent photosynthesis during the first part of the succeeding day. 

Root distribution of a Baldwin apple tree in a heavy soil, D. Boynton and 
E. F. Savage {Amer, 8oc. Hort, 8ci, Proc,, S3 {1936), pp. 164-168), —^The root 
system of a 25-year-old Baldwin apple tree, growing in the center of a square 
of four McIntosh trees 40 ft. apart, was examined in the summer of 1936 by 
Cornell University. The soil was heavy throughout the profile and not suffi¬ 
ciently well-drained to produce best yields. The orchard was in sod. There 
was noted a wide range of root concentration at any depth and distance from 
the trunk, but there was a definite tendency for the density of small roots to 
decrease both with distance and depth. The greatest density of absorbing roots 
was in the top 3 ft., within 8 ft. of the trunk. 

Soil moisture and fruit growth in an orchard situated on shallow soil 
in the Hudson Valley, N. Y., lOJlO, D. Boynton (Amer. Soc. Hort. Sci. Proc., 
S3 {1936), pp. 169-172, fig, 1), —Checking fruit circumference measurements with 
soil moisture readings, it was observe<l in this study conducted by (\)rnell Uni¬ 
versity in a 12-year-old McIntosh orchard located on Cossayuna gravelly loam 
that even in a season of normal precipitation the lack of rainfall for a period 
as brief as 2 weeks may cause a reduction in fruit growth in trees located on 
soil only 2 ft. deep. There was a drop in soil moisture from about 35 percent 
of available capacity to the wilting percentage in 13 days. On an adjacent 
plat, where the soil approached 4 ft. in depth and the permanent wilting per¬ 
centage was never reached, there was no slowing down in fruit development. 

Effect of cultural treatments on the grouth and nitrogen content of apple 
shoots and spurs, J. T. (S^ullivan and C. E. Baker {Amer. Soc. Hort. Sci. Proc., 
33 {1936), pp. 149-154, fig. 1). —Grimes Golden apple trees completing their 
fourteenth growing season in 1936 and given differential cultural treatment for 
12 yr., as follows, (1) cultivation with early-sown cover of rye or wheat, (2) 
permanent bluegrass fertilized with sulfate of ammonia, and (3) mixed legume 
sod, chiefly alfalfa, were studied by the Indiana Experiment Station with 
respect to growth, production, and nitrogen content of shoots and spurs. Up 
to the time of bearing, trees in cultivation with cover crops without organic 
nitrogen made the greatest growth and contained more nitrogen than did the 
trees in bluegrass plus nitrogen fertilizers. However, the trees in bluegrass even¬ 
tually passed the cultivated trees in growth and nitrogen content. Spur growth 
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was not always correlated with terminal growth, for In 1833 and 1836 cultivated 
trees low in nitrogen and always producing less terminal growth produced at 
times a high dry weight of spur growth. The legume plats were intermediate 
to the other two in all characteristics. 

The effect of pruning and nitrating upon apple tree performance, M. J. 
Dorset (Amer, 8oo, Hort. 8oi. Proo,, SS (19S6), p. 1S8), —^Records taken by the 
Illinois Experiment Station over a 7-yr. period on the yield, size, and color 
of fruit produced by Ben Davis trees subjected to differential pruning, fertiliz¬ 
ing, and mulching practices showed no significant influences on the biennial 
fruiting habit when fruit thinning was omitted. 

A summary of some tests with different kinds of commercial nitrogenous 
fertilizers applied to apple trees, R. S. Marsh (Amer. 8oc, Hort. 8ci. Proo., 
SS (19S6), pp. H5-H8, fig* i).—Studies by the Illinois Experiment Station in 
Calhoun County, Ill., with Winesap apple trees, 26 yr. old in 1926 when the 
investigation began, showed no important differences, as indicated by the total 
nitrogen in the spurs, between several nitrogen carriers, such as sodium nitrate, 
calcium nitrate, cyanamide, and ammonium sulfate. Ammonium sulfate and 
nitrate of soda produced consistently larger total yields over a 6-yr. period 
than did cyanamide. Observations in the experimental orchards at Urbana 
in the dry summer of 1936 showed a greater accumulation of nitrates where ade¬ 
quate organic matter was present and clean cultivation practiced than in wetter 
years. Calcium cyanamide had no advantage over nitrate of soda with respect 
to nitrate accumulation. 

Nitrogen content and growth response from fall and spring fertilizer 
applications to apple trees, G. E. Smith (Amer. 8oc. Hort. Sci. Proc.^ SS (1936'), 
pp. 1SS-1S6)* —Further studies (B. S. R., 76, p. 334) by the Missouri Experiment 
Station with sulfate of ammonia, nitrate of soda, and cyanamide as fertilizers 
for apple trees showed that the autumn applications of all three materials gave 
as good (if not better) growth as did spring applications. In the dry season 
of 1936 late spring applications of all materials were less effective than in the 
preceding year with respect to growth. Over several years, growth of fall- 
fertilized trees was the more uniform. Under Missouri conditions, where spring 
moisture is variable from year to year, it appeared advisable to apply fertilizers 
in autumn. In no case was any injurious effect observed from cyanamide. 

Some nutritional factors involved in fruit setting in the apple, L. Greene 
(Amer. 8oc. Hort, 8ci. Proc., S3 (1936), pp. 120, 121). —The results presented 
were discussed in greater detail in a later paper (E. S. R., 77, p. 785). 

Some anatomical aspects of apple flower and fruit abscission, L. H. Mac- 
Daniels (Amer. 8oc. Hort, Sci. Proc., SS (19S6), pp. 122-129, figs. 9). —This 
study by the [New York] Cornell Experiment Station upon the structure of 
the abscission zone in several varieties of apple was conducted as a basis for 
investigations of physiological factors associated with the premature dropping 
of apple fruits, a serious consideration in varieties such as McIntosh and 
Wealthy. In Rome Beauty and Golden Delicious, long, flexible stems which 
permit the fruits to swing rather freely were important factors in decreasing 
abscission. In the morphological sense, the abscission of an apple flower or 
fruit is the tutting away of a modified branch or axis. The author compares 
the abscission process in early season with that at maturity and discusses 
the processes in general and in si)ecific varieties such as McIntosh, with a 
tendency to drop, and in Rome Beauty, Northern Spy, and Delicious, which 
do not drop fruit so readily. Gomparisons of abscission zones from fruits of 
McIntosh trees, showing a tendency to early dropping, with fruit trees that 
held their fruit failed to show any marked structural differences. 
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Apple thinning investigations, 1020 to 1935, R. C. Palmes and D. V. 
Fishes {Canada Dept, Agr, Puh, 579 (19S7), pp. 27, figs, 5), —01 three spacings, 
viz, 3, 6, and 9 in., compared over a period of 16 yr. in an irrigated orchard 
planted in 1916 at the Dominion Experimental Station, Summerland, B. C., 
none had any outstanding influence on total yields. In three cases—McIntosh, 
Delicious, and Rome Beauty—the largest yields were recorded for 9-in. thin¬ 
ning and in the fourth variety, Newtown, for 3-in. spacing. Heavy thinning 
resulted in an increased set and a larger average size -of fruit. In the McIntosh 
and Newtown, there was noted a tendency for heavy thinning to stimulate 
annual bearing. In Delicious and Rome Beauty, most of the trees fruited an¬ 
nually irrespective of the degree of thinning. There was some indication that 
heavy thinning of the fruit increased trunk diameter growth in McIntosh and 
Delicious without increasing materially their height or spread. The time of 
thinning had a significant infiuence on size of fruit at harvest in Transparent, 
Duchess, Rome Beauty, Newtown, and Wagener, but not in McIntosh and 
Delicious. 

The effect of time of thinning on apple size, H. B. Knowlton {Amer, Soc. 
Bort. Sol, Proc.j SS (19S6), pp. 116-119). —Investigations by the West Virginia 
Experiment Station with Oldenburg, Golden Delicious, Delicious, and Grimes 
Golden apples showed that the earlier the thinning treatment, the larger the 
fruit size at harvest. However, it was pointed out that late thinning has 
material advantages, especially in areas of possible midsummer hailstorms. 
The potential value of early thinning in promoting annual fruiting of biennial 
varieties leads to the suggestion that such varieties be thinned first, followed 
by varieties of annual habit. 

A record of peach seed germination tests, M. J. Dorset {Amer. 8oc. Bort. 
8oi. Proc., SS {19S6), pp. 257-26S, figs. 2). —An analysis of results secured by the 
Illinois Experiment Station in the germination of peach seeds resulting from 
a breeding study yielded some interesting facts, such as the need and value 
of afterripening seeds in a moist medium such as damp peat at about 40® F. 
Drying of seeds before stratification had no influence on germination. When 
seeds from peaches kept in a bushel basket in storage at from 35® to 37® with¬ 
out drying for 196 days were subjected to temperatures of 32®, 16®, 0®, and 
•—10® for different periods, the seeds were killed almost completely at —10® 
and 0®. Practically no germination occurred in any of the uncracked pits at 
any temperature, but good germination was secured from cracked pits kept at 
16® or above. In the case of Elberta seeds kept 112 days at room tempera¬ 
ture, then held uncracked for 77 days at 40® in moist peat, the position of the 
seed in the soil had no significant effect on x)ercentage of germination but did 
Influence the straightness of the stems and seedlings. Among other findings 
were that an afterripening period of 29 days is practically as good as 60 days 
for Elberta seeds, either 1 or 2 yr. old. There was no marked difference 
between peat and sand as a stratification medium. The occurrence of dwarfed 
seedlings was traced to inadequate afterripening, but after one summer the 
dwarf took on normal growth. 

Responses of yonng peach trees to nutrient deficiencies, O. W. Davidson 
and M. A. Blake {Amer. 8oc. Bort. 8ci. Proc., SS {19S6), pp. 247, 248). —Studies 
at the New Jersey Experiment Stations of 1-year-old Elberta trees growing 
In sand culture provided with six different nutrient treatments, one complete 
and the others lacking, respectively, in nitrogen, calcium, magnesium, phos¬ 
phorus, and potassium, showed that each deficiency had a specific influence 
on the development of the plants. With no nitrogen, stem growth was re¬ 
stricted in length and diameter, leaves developed typical purplish-red spots. 
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and carbohydrates accumulated rapidly. With no calcium, root growth was 
greatly limited, stem growth was restricted in length but not greatly in diam¬ 
eter, and within 6 weeks the leaves developed characteristic discoloration. 
With no magnesium, the lower leaves developed necrotic areas within 3 or 4 
weeks and dropi)ed soon afterward, there was a great deficiency of carbohy¬ 
drates, and stem growth was very slender, and there was considerable break¬ 
down of leafy tissue. Without phosphorus, leaves were abnormally narrow and 
dark green, became characteristically mottled, and dropped within 7 weeks, 
while growth of fibrous roots was restricted. Without potassium, there was a 
rapid accumulation of carbohydrates during the early stages, followed by a 
crinkling of the leaves; large and small necrotic spots of a straw color ap¬ 
peared on the leaves and in many cases the margins were severely scorched; 
and later there was a revival of growth activity and improvement of color 
apparently duo to reutilization of potassium, some of the trees exhibiting 
three such cycles of growth. 

Some effects of four years of cover crops in a young peach orcdiard, P. I 
Cui.LTNAN and J. H. Weinberoeb {Amer. Soc. Hort. Sci, Proc., 3S (1936), pp. 242 
246, figs, 3). —As indicated by trunk growth increments and the yield of fruil 
stable manure with cultivation was by far more effective than lespedeza, sweet 
clover, soybeans, crotalaria, or buckwheat when tested in an Elberta peacl 
orchard at the U. S. D. A. National Agricultural Research Center, Beltsville, M( 
It is pointed out, however, that in 3 of the 4 yr. there occurred periods of Iron 
1 mo. to 6 weeks during the growing season when there was an acute shortag 
of rainfall. Soil moisture readings in 1934 under lespedeza and sweetclover 
showed the moisture to be at or below the permanent wilting percentage in the 
first 2 ft. for over 1 mo. Under soybeans, the permanent wilting percentage was 
reached for over 2 weeks, while in the cultivated plats at no time did the mois¬ 
ture come within 4 percent of the permanent wilting percentage. Similar con¬ 
ditions in other dry years showed that legum'es reduced soil moisture by their 
early growth. Nitrate determinations in 193() did not show that nitrate was 
particularly low in the plats where the trees made poor growth. In favor of 
the cover crops, the authors state that they all prevented erosion and improved 
soil texture and physical condition. 

Incompatibility and sterility in the sweet cherry, Prunus avium L., M. B. 
Cbanb and A. G. Brown (Jour, Pomol, and Hort. Sci., 15 (1937), No. 2, pp. 86- 
116, pis. 4)- —In the sweet cherry self-incompatibility was found to be the 
rule, cross-incompatibility rather frequent and always expressed reciprocally. 
Of 66 varieties under study, 45 belonged to 11 incompatible groups within which 
all self- and cross-pollination failed. The oppositional factor hypothesis of 
East and Mangelsdorf (E. S. R., 55, p. 27) is said to offer a logical explanation 
for incompatibility in the sweet cherry. The pollen tubes were arrested in their 
growth down the styles, thus preventing fertilization. Degrees of generational 
sterility occur and are expressed by aborted pollen, imperfectly developed or 
nonviable seeds, and occasionally by differences in the proportion of fruits which 
set and reach maturity. 

Strawberry varieties in southwest Texas, B. Morten sen (Texas Sta. Bui. 
556 (1937),^pp. 32, figs. 18). —Based on studies at the Winter Haven Substation, 
the author presents information on characteristics such as runner production, 
heat resistance, shipping quality, season of maturity, color, frost resistance, 
disease resistance, yield, and fruit quality of 71 varieties and strains. Mis¬ 
sionary (Carolina strain), Klondike, Ettersburg 80, and “Banner” are recom¬ 
mended for commercial culture in southwest Texas. Ettersburg 121, Excelsior, 
Kalicene, and Narcissa are deemed worthy of trial for homie use because of high 
quality and general adaptability. 
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After-ripening at 5® C. favors germination of grape seeds, F. Flemion 
(Contrih. Boyce Thompson Inst., 9 (1937)^ No. 1, pp. 7-15, figs. 2). —The results 
of studies with seeds of Vitis aestivalis, V. Ucolor, Concord, and Delaware 
showed that all would germinate at warm temperatures, but that such germi¬ 
nation was very sporadic and required a long period. Much larger and more 
uniform germination was obtained when seeds mixed in a moist medium were 
subjected to a period of several months at about 41® F. prior to planting at 70°. 
Good seedling production was obtained in the spring from seeds stored over 
winter in a mulched cold frame. The removal of part of the seed coat over 
the radicle reduced germination. 

Effect of extent and temperature of roots on transpiration of r«)oted 
lemon cuttings, .1. Bialoolowski (Amer. Soc. llort. Sri. Proc., 33 (1930), pp. 
96-102, figs. 6’) .—Rooted Eureka leafy lemon cuttings, uniform with respect to 
cultural solution, air temperature, and relative humidity, light, and wind ve¬ 
locity, were subjected by means of thermostatically controlled water baths to 
differential root temperatures. The most active transpiration during light ex- 
pt)sure occurred between 25° and r>0° C. (77° and 86° F.). Water loss was 
letarded very markedly at root temperatures below 25° and above 35°. Transpi¬ 
ration during darkness was unaffected by temperature changes within a range 
of from 0° to 40°. At 25° the amount of roots required for transpiration was 
at least 130 mg of root dry weight per square decimeter of loaf surface. 

Citrus manuring— its effect on cropping and on the composition and 
keeping quality of oranges, F. G. Andkrssen (Jour. Pomol. and Hort. Set., 15 
(1937), No. 2, pp. 117-159, figs. 18).—Differential fertilizer treatments laid out in 
an 8-year-old grove of Washington Navel oranges, all on rough lemon roots, 
showed that nitrogen is the outstanding limiting element. Legume cover crops 
without added nitrogen showed no demonstrable differences from the no-ferti- 
lizer treatments. Applications of superphosphate, potassium sulfate, jind lime 
did not influence the size of the crop, but there was indicated a need of a bal¬ 
anced nutrient supply. Growth, as indicated in size of tree, color, and density 
of foliage, was not affected by any of the treatments. 

Observations on fruit showed the thinnest rinds in the six plats with the 
highest phosphate content and the most significantly thick rinds where heavy 
applications of nitrogen and little or no phosphate were used. A high phos¬ 
phorus and likely, also, a high calcium content in the fruit was associated with 
a low acid content. Potassium, on the other hand, was associated with high 
acidity. A high calcium content resulted in an increase in storage looses due 
to molds. 

Loss of nitrogen through abscission of immature oranges, S. H. Camebon 
(Amer. 8oc. Hort. 8ci. Proc., 33 (1930), pp. 88-90. figs. 2).—As a further con¬ 
tribution to the general subject (E. S. R., 73, p. 617), the author presents data 
to show that in the “on” year two young Valencia orange trees dropped 20,476 
and 15,888 immature fruits containing approximately 54.87 and 49.71 g of 
nitrogen, respectively. In the succeeding “off” year, the same trees dropped 
835 and 1,097 fruits containing 2.17 and 3.12 g of nitrogen. In fruits of equal 
dry weight, there was, with the advancing season, a steady decline in nitrogen 
content. 

Water deficit in citrus, C. Compton (Amer. Sor. Hort. Sci. Proc., 33 (1936), 
pp. 91-95, figs. Jt). —At the California Experiment Station at Riverside, obser¬ 
vations on 6-year-old Washington Navel orange trees given frequent and in¬ 
frequent irrigation showed that of the three factors that definitely affect wdter 
deficit in citrus, namely, high air temperature, lack of available soil moisture, 
and strong wind^ the lack of available soil moisture was the most important 
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factor in producing a high relative saturation deficit in the leaves. In mid-July 
the relative saturation deficit was generally least at about 4 a. m., and greatest 
between 12 m. and 2 p. m., with little difference between treatments. In the 
second sampling period, starting August 22, when the soil moisture in the dry 
plat was at about the permanent wilting percentage in the first 4 ft, the 
relative saturation deficit was higher at all hours of the day in the leaves of 
the dry-plat trees. Irrigation of the dry plat on August 24 tended to equalize 
conditions in the leaves. A third period of sampling in early November during 
a strong nortli wind showed little difference between plats with respect to 
relative saturation deficit. 

Cold storage studies of Florida citrus fruits.—ITT, The relation of storage 
atmosphere to the keeping quality of citrus fruit in cold storage, A, L. 
Stahl and J. C. Cain {Florida Sta, Buh S16 (1937)j pp, 44* 1 ^)-—In this 

third paper (E. S. R., 77, p. 193), the author discusses the effects of various 
gaseous atmospheres and humidity conditions on citrus fruit in cold storage. 
A high relative humidity was found essential in preventing loss of weight, 
retaining firmness, and preventing pitting. Both taste and texture of grape¬ 
fruit were affected by the nature of the atmosphere, both Go and COg proving 
harmful in high concentrations. Fruit stored in Ng developed a musty, dis¬ 
agreeable taste, but retained firmness and bright color. Pitting was apparently 
Increased by Og and slightly reduced by N., or by small amounts of COg. Sog¬ 
giness, a condition first evident by soft, dull-colored areas at the blossom end 
and gradually extending through the entire fruit, was definitely induced by COg. 
Once initiated, sogginess was not overcome by treatments with Forced air 
circulation was found harmful with re.spect to the duration of keeping and the 
maintenance of weight. Still-air storage low in COo and and high in relative 
humidity made possible good keeping for 4 mo. Covering stacked boxes with 
a tarpaulin produced a favorable environment on a small scale. The application 
of the findings to commercial storage practices is discussed. Appended is a 
preliminary report by Cain for a method for measuring COg respired by citrus 
fruits. 

Observations on the effects of gas storage upon Valencia oranges, R. M. 
Samisch (Amer. 8oc. Hort, 8ci. Proc., 33 (1936), pp, 105-106). —In studies at 
the University of California In which Valencia oranges stored at 32°, 36°, 45°, 
and 70° F. were subjected to different atmospheres, there was noted a tendency 
for carbon dioxide (from 18 to 22 percent mixed with air) to produce Injury 
to the rind. The condition was aggravated with increasing temperature but 
at 70° all lots were so badly decayed at the end of the 3-mo. exi)erimental 
period that comparisons were impossible. Flavor was not materially affected 
by carbon dioxide, but fruit stored in 99 percent nitrogen and 1 percent oxygen 
had a pronounced off-taste. Chemical analyses of the fruits showed clearly 
that the heavier losses in respirable materials occurred in air. As indicated by 
the loss of sugar, the rate of respiration was almost three times as high in 
the peel as in the pulp. 

Fruit thinning experiments with Deglet Noor dates, R. W. Nixon and C. L. 
Crawfobd {d.mer. 8oc. Hort. 8ci. Proc., SS (1956), pp. 107-115j figs. 2). —Inves¬ 
tigations conducted by the U. S. Department of Agriculture in the Coachella 
Valley of California showed that fruit thinning of Deglet Noor dates increases 
size of the individual fruits in proportion to severity of the treatment Thinning 
to the point of capacity of the bunch accelerated ripening, but beyond this point 
the effect was slight The best results, from all viewpoints, were secured from 
a total reduction at time of pollination of approximately 50 to 60 percent. 
Checking and blacknose were increased in direct proportion to the amount of 
thinning, regardless of the time of thinning. 
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Dahlia Torietj test, 1087, H. L. Cochran, D. D. Ix)nq, and B. E. Phuxips 
(Georgia Bta, Giro. 114 (1937), pp, 8).—Information is presented on outstanding 
varieties, the qualities that make for desirability, etc. 

Woody plants for New England gardens, parks, and roadsides, Q. Graves 
(Massachusetts Bta. Bui. 345 (1937), pp. 84, pis. 8). —Based on actual trials, 
on general observations, and on the opinion of various authorities, there are 
presented notes on a large number of native and introduced ornamental plants. 
The main body of the text consists of an alphabetical arrangement of the 
various genera. Appended, also, are a few general lists which analyze the 
plants on a basis of growth habits and adaptability for specific uses. 

Ornamental plantings on station grounds.—I, The evergreens, G. P. Van 
Eseltine (Farm Res. [New York Btate 4 (1938), No. 2, pp. 5, 10, fig. 1 ).— 
An inventory is presented of evergreens planted on the station grounds. 

The freezing temperatures of some fruits, vegetables, and florists’ stocks, 
R. C. Wright (U. 8. Dept. Agr. Circ. 447 (1937), pp. 11). —The results of freez¬ 
ing determinations made in connection with storage investigations with fruits, 
vegetables, and other plant materials are presented in tabular form. The au¬ 
thor points out that different individuals of the same variety or strain, when 
grown under different or even under similar conditions, may have somewhat 
different freezing points. The data presented are said not to be absolute, but 
rather danger points at or near which damage may occur. The phenomenon of 
undercooling is discussed, in which the temperature under certain conditions 
may drop under the actual freezing point without subsequent injury to the 
tissues. 

Agricultural Insecticides and fungicides (U. S. Dept. Agr., Food and Drug 
Admin. Rpt., 1937, pp. 20-22). —Results are briefly noted of field tests of mineral 
oils and studies of injury to foliage by bordeaux mixture and other copper 
fungicides and formaldehyde and of the effectiveness of mothproofing materials 
and repellents and of ant poisons. 

Analyses of materials sold as insecticides and fungicides during 1937, 
O. S. Oathcart and R. L. Wiixis (New Jersey Btas. Bui. 635 (1937), pp. 16). — 
Herein are presented in the usual manner (E. S. R., 77, p. 45) the results of 
analyses of materials collected in 1937. 

FORESTRY 

Report of the Chief of the Forest Service, 1937, P. A. Silcox (U. S. Dept. 
Agr., Forest Berv. Rpt., 1937, pp. 54) •—^This is the customary annual report 
(E. S. R., 76, p. 632) containing information on major forestry events of the 
year, national forest administration, research activities in forest economics, 
lange management, forest management, forest products, etc., and statistical 
data. 

[Forestry studies conducted by the Mountain Substation] (Georgia Sta. 
Rpt., 1937, p. 65). —Brief notes are given on improvement cuttings in white pine 
plantings and the unsuitability of 2-yr. seedlings of white pine for underplant¬ 
ing in understocked hardwood stands. 

Sulphuric acid treatment to Increase germination of black locust seed, 
H. G. Meginnis (U. B. Dept. Agr. Circ. 453 (1937), pp. 35, figs. 12). —Experiments 
conducted at Holly Springs, Miss., showed that steeping hard seed of black lo¬ 
cust in sulfuric acid increased and accelerated seed germination. Acid treat¬ 
ment was found more effective and more practical than hot water in large- 
scale nursery practice, since treated seed can be kept for some time without 
losing its viability. Germination of acid-treated seed compared favorably with 
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that of scarified seed. In nursery sowings, acid-treated seed gave about twice 
as many seedlings as untreated seed. Abnormally high temperatures intensi¬ 
fied the action of the acid, but the effect could be offset by reducing the period 
of immersion in the chemical. In practice, temperature effects can best be 
eliminated by restricting experimental trials and subsequent treating operations 
to periods of normal temperatures, ranging from about 00® to 80® P. Because 
seeds of different lots vary widely with respect to structure and permeability 
of the outer coats, preliminary tests for a given temperature range are re¬ 
quired to indicate the correct length of exposure to acid. 

Forest restoration in Missouri {Missouri Sta. Bui. 392 (1937), pp. 153, figs. 
24). —Papers prepared by various members of the station staff, the Missouri State 
Planning Board, the U. S. D. A. Forest Service, the Resettlement Administra¬ 
tion, and the American Legion are presented as follows: Forest Land Priori¬ 
ties as Revealed by the Census, by E. A. Mayes (pp. 9-14) ; Physical Aspects of 
Land in Relation to Forest Use, by H. H. Krusekopf (pp. 14-16); Forest Use 
and Economic Considerations Determining Forest Location, by R. H. West- 
veld and C. H. Hammar (pp. 17-22) ; Timber Production, by Westveld (pp. 
23-30) ; Stream Flow and Flood Control—A Forester’s Viewpoint, by R. H. 
Peck (pp. 31-34), and An Engineer’s Viewpoint, by H. C. Beckman (pp. 34-36) ; 
Control of Erosion, by L. D. Baver and Westveld (pp. 36-39) ; Game and 
Fish Habitats, by R. Bennitt and W. O. Nagel (pp. 40-44) ; Recreation (pp. 
44-48) ; Economic and Social Objectives, by Hammar and Mayes (pp. 48-50) ; 
Wealth and Income From Timber Production, by Hammar and Westveld (pp. 
51-57) ; Supplementary Income and Wealth From Recreation, by Hammar 
(pp. 57-60) ; Fire Control, by P. D. Kelleter and E. M. Bruner (pp. 61-69) ; 
Grazing Control, by R. R. Hill et al. (pp. 70-78) ; Tax Delinquency as a 
Factor, by Hammar (pp. 79-83) ; Financial Difficulties of Forest Land Counties, 
by B. E. Sparlin (pp. 83-87) ; Suggested Readjustment During the Transition 
Period, by Hammar (pp. 87-95) ; Federal Aids in Forest Restoration and 
Maintenance, by A G. Hamel (pp. 97-106); Divisions Between State, Federal, 
and Local Responsibilities, by L. F. Watts (pp. 107-111); Division Between 
Public and Private Ownership of Forest Lands, by Westveld (pp. 113, 114) ; 
Extent and Character of Farm Forestry (pp. 114r-117), and Suggested Aids to 
Private Forestry (pp. 117-123), both by Peck; Public Participation in the 
Management of Private Forests, by Westveld (pp. 123-126) ; Missouri’s Fiscal 
Capacity Compared With That of States With Existing Ih’ograrns, by Westveld 
and P. R. Graham (pp. 127-130) ; Needed Administrative Agencies, by West¬ 
veld (p. 130) ; and A Long Time Plan for Reforestation in Missouri—A Re¬ 
search Program, by W. M. Baker (pp. 131-139), A Fiscal Plan, by Hammar 
(pp. 139-148), and An Administrative Plan, by Bruner (pp. 149-153). An 
introduction by Westveld and Hammar is also included. 

Planning, constructing, and operating forest-fire lookout systems in Cali¬ 
fornia, S. B. Show, E. I. Kotok, G. M. Gowen, J. R. Curby, and A. A. Brown 
(U. 8. Dept. Agr. Circ. 44^ (1937), pp. 56, figs. 21 ).—This circular contains general 
information pertaining to the planning and developing of a detection system; 
the construction of lookouts and other facilities; the selection of capable lookout 
observers; ttie cost of adequate detection by the lookout system; and appended 
data on the use of phototransit cameras and profilers, the construction of 
relief models, etc. 

Fire Control Notes, December 6, 1937 (U. 8. Dept. Agr., Forest 8erv., Fire 
Control Notes, [No. 7] (1937), pp. 353-411^ flo^. 20 ).—Prepared in the usual man¬ 
ner (B. S. R., 78, p. 201), this publication includes general specifications on 
fire-control technic and equipment and on record forest fires, etc. 
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Forest Products Laboratory research program, 1937—1938 (17. S. Dept, 
Agr.y Forest Serv., Forest Prod, Lah., 1937, pp, [108 ]),—A list of projects is 
presented with comments as to status in July 1937, plans for the current year, 
publications issued, etc. 


DISEASES OF PLANTS 

[Plant disease work by the Bureau of Entomology and Plant Quarantine] 
( U, 8, Dept, Agr,, Bur, Ent. and Plant Quar. Rpt., 1937, pp. 17-19, 29-38, Jf3- 
47, 84-98). —Brief summaries are given of work on the control of phony i^each 
and peach mosaic diseases; citrus canker eradication; Dutch elm disease 
eradication; white pine blister rust control; wheat black stem rust quarantine 
enforcement; barberry eradication; and inspection and quarantine work. 

[Phytopathological studies by the Bureau of Plant Industry] (U. S. Dept. 
Agr., Bur, Plant Indus. Rpt,, 1937, pp. 10-12, 13, 17, 20, 21, 22). —Reports of 
progress are included on the following: Diseases of field peas and vetches in 
the Cotton Belt; Dutch elm disease; white pine blister rust on sugar pine; 
need of acidity in nurseries; cypress canker; wood decay; cranberry rot con¬ 
trol; chemical control of plant-parasitic nematodes; seed-infesting nematodes; 
bud and leaf nematode; sugar beet diseases (curly top- and leaf spot-resistant 
varieties and viruses) ; control of tobacco seedbed diseases; and weeds in 
relation to Granville wilt of tobacco. 

The Plant Disease Reporter, January 15 and February 1, 1938 {U. 8. 
Dept. Agr., Bur. Plant Indus., Plant Disease Rptr., 22 (1938), Nos. 1, pp. 26, 
figs. 2; 2, pp. 27-53, figs. 3). —The following items of interest are included in 
these issues: 

No. 1. —Reactions of varieties of snap beans to rust (Uromyces phascoU 
typiea), by G. R. Townsend; seed infestation with Olomerella and Fusarium 
in the 1930 cotton crop in North Carolina, by S. G. Lehman; plant disease 
survey in southwest Texas, including diseases of tomato, potato, eggplant, and 
pepper, 16 of which apparently being first reports for the State, by I\ A. Young, 
G. E. Al^^tatt, and A. L. Harrison; notes on fruit diseases in the Ozark section 
of Missouri in 1937, by M. A. Smith; progress report on investigation of brown 
rot of stone fruits, due to 8clei'otinia spp., conducted during 1937 in Clark 
County, Washington, by G. A. Huber and K. E. Baur; observations on diseases 
of fruit crops in Dade County, Florida, in 1937, by G. D. Riiehle; nut diseases 
in the Pacific Northwest in 1937, by P. W. Miller; VcrticilUum wilt of maple 
and elm in the Pacific Northwest, by J. L. Bedwell and T. W. Childs; dodder in 
forest nurseries, by D. H. Latham, K. F. Baker, C. Hartley, and W. C. Davis; 
Phomopsis blight in some forest tree nurseries, by W. C. Davis and D. Bf. 
Latham; and brief notes on plant diseases, including potato late blight in 
eastern Virginia, VcrtiriHium on coleus in Connecticut, and rust on chrys¬ 
anthemum in Louisiana. 

No. 2. —Records of a witches’-broom on black locust (Robinia pseudoacacia) 
and a similar disease on honey locust (Olcditsia triacanthos), by T. J. Grant 
and C. Hartley; an occurrence of soft rot of hyacinth (probably Bacillus 
cai'otovorus), by H. G. MacMillan and O. A. Plunkett; notes on fruit (apple, 
cherry, and peach) diseases in the Ozark section of Arkansas in 1937, by J. C. 
Dunegan; summary of apple disease survey in Pennsylvania, 1937, by R. S. 
Kirby, G. L. Zundel, A. H. Bauer, and O. D. Burke; bean diseases in Colorado 
in 1937, by W. J. Zaumeyer, B. L. Wade, and J. R. Mullin; “purple top” wilt 
of potato in North Dakota, by W. E. Brentzel; occurrence of tobacco diseases 
in Virginia in 1937, by J. A. Pinckard; some new hosts for Corticium stevensii 
in Louisiana, by E. C. Tims and P. J. Mills; and brief notes on Phytophthora 
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root rot of calla lily In Florida, anthracnose (Glomerella civffulata) of privet 
in Ohio, scab (Fuaicladium pyi'aoanthae) on flrethorn {Pyracmtha sp.) in 
Ohio, and rust (Cumminaiella sanguinea) on Oregon grape (Mahonia 
aquifoUum), 

[Plant disease research in the Southern States] (Assoc. South. Agr. Workers 
Proc., 37-SS (19S6-S7). VP. 76, J28, 278, 5/0-nS;5).—Abstracts of the follow¬ 
ing papers of interest to phytopathology, presented at the convention 
of the Association of Southern Agricultural Workers at Jackson, Miss., 
February 5-7, 1936, are included: The Zinc Content of Soils, Soil Reaction, 
and Rosette of Pecans, by H. M. Boggs and A. O. Albon (p. 76) (U. S. D. A.) ; 
and A Preliminary Study on the Influence of Bordeaux Mixture on the Growth 
and Transpiration of the Marglobe Tomato, by J. B. Edmond and F. S. 
Andrews (p. 128) (S. C.). 

The following papers were presented at the convention held in Nashville, 
Tenn., February 3-5, 1937: A Method of Determining Nematode Resistance 
in Beans and Cowpeas in the Seedling Stage, by K. C. Barrons (p. 278) (Ala.) ; 
Cotton Wilt Survey Summary of 1936, by H. D. Barker and C. D. Sherbakoff 
(p. 310) ; Bunehy-Top of Carrots, by A. G. Plakidas (p. 310) (La.) ; Effect 
of Soil Application of Sulphur on the Control of Potato Scab (p. 311) (Tex.) 
and Fungicidal Properties of Sulphur (p. 311), both by J. J. Taubenhaus; 
Weather Conditions and Plant Disease Development (p. 311) (U. S. D. A.) and 
Effect of Mosaic Disease on Yield and Quality of Snap Beans (p. 312), both 
by W. D. Moore; Effect of legumes on Following Crops [Especially on Corn 
Root Rot] (p. 312) and Wheat Breeding at the University of Tennessee Agri¬ 
cultural Experiment Station [With Special Reference to Diseases] (p. 312), 
both by C. D. Sherbakoflf (Tenn.) ; and Control of Fruit Diseases by Spraying, 
by J. O. Andes (pp. 312, 313) (Tenn.). 

[Plant disease work by the Colorado Station] (Colorado Sta. Rpt. 19S7, pp. 
15, 21, 22, S5). —Progress reports are given on the control of bacterial wilt and 
winter-killing in alfalfa, peach mosaic (B. S. R., 77, p. 352), Phytophthora rot 
of cucumber, Rhizoctovia as a vascular parasite of beets, onion pink root, rot¬ 
ting of Chinese elms in storage, Fusarium root rot of carnations, a new fungus 
disease of snapdragons, Fusarium and Aliernaria diseases of gardenias, and 
soil treatment for potato scab. 

[Plant disease work by the Georgia Station] (Georgia Sta. Rpt. 1937, pp. 
U, 15, 16, 17, 41-45, fig. 1). —Brief reports of progress are given on studies of 
cotton wilt; peanut leaf spots (Cercospora personata and G. arachidicola) ; 
selection and breeding for control of tomato wilt (Fusarium lycopersici) ; dis¬ 
ease control in field-grown tomato plants; control of root rot of beans (Rhizoc- 
tonia solani, Macrophoma phaseoli, Sclerotium rolfsii, and nematodes); water¬ 
melon wilt control by breeding and selection; cotton seed treatment; oat smut 
control; winter injury to peach trees; and diseases (chiefly fungus) of Aus¬ 
trian winter peas and vetch, and their control, by J. L. Weimer. 

Kansas mycological notes, 1935, O. L. Lefebvrb and G. O. Johnston (Kam. 
Acad. Sci. Trans., 39 (1936), pp. 95-101). —^Thls contribution by the Kansas State 
College and^the U. S. Department of Agriculture includes data on the severe 
wheat stem rust epidemic; black chaff, glume blotch, and leaf blotch of wheat; 
seasonal notes on various plant diseases; and a list of fungi found in Kansas 
on new hosts, with those new to the State indicated. 

[Plant disease work at the New York State Station] (Rew York State Stn. 
Rpt. 1937, pp. 54-65, 91, 92, 93-95). —^Reports of progress are given of studies 
of apple scab (Venturia inaequalis) control, winter injury of apple trees, Injury 
to apple trees by boric acid injections, crown gall on budded apple trees (B. 
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S. K., 71, p. 210), new mosaic-escaping A’arieties of red raspberries, physio¬ 
logical studies of raspberry mosaic, raspberry virus disease control, straw¬ 
berry chlorosis, cabbage yellows, identification and investigation of new Fuaa- 
rium diseases (new tomato wilt and cantaloup wilt), protection of pea seeds 
with red copper oxide-graphite, pea root rot, damping-ofi in greenhouses, red 
copper oxide as a foliage fungicide; Long Island investigations of potato seed 
treatment (E. S. R., 76, p. 66), root knot nematode (E. S. R., 76, p. 57), and 
potato scab control; downy mildew and virus diseases of hops; seed-borne 
micro-organisms of beans, corn, and peas; and chemical seed protectants 
(E. S. R., 78, p. 346). 

The plant diseases of Great Britain: A bibUography, compiled and annotated 
by Q. G. Ainswobth {London: Chapman d Hally 1937, pp. XII+273), —This is 
an annotated bibliography arranged by crop groups and provided with author, 
and host and parasite indexes. 

Potash deficiency symptoms, O. Eckstein, A. Bbuno, and J. W. Tubbentine 
(Kennzeichen des Kalimangels. Signea de manque de potasae. Berlin: Ver- 
lagageaell, Ackerhau, 1937, pp, XII+235, pla, 55, figs. 41), —This is a compendium 
of information on the subject, with a bibliography and index included. The 
effects on cell structure are illustrated, and the illustrations in color show the 
symptoms on a wide variety of plants. The text is given in German, French, 
and English. 

Chimaeras: A summary and some special aspects, W. N. Jones {Bot. Rev., 
3 (1937), No, 11, pp. 545-562, fig. 1). —This article reviews present knowledge 
and viewpoints regarding the origin and nature of chimeras and iheir biological 
significance. The possibility of creating or utilizing chimeras giving resistance 
to certun plant diseases is referred to. There is a bibliography. 

Indoleacetic acid galls of a secondary type, N. A. Brown and F. E. Qabdneb 
(Phytopathology, 27 (1937), No, 11, pp, 1110-1113, figs. 2). —The secondary galls 
induced by indoleacetic acid-lanolin mixture were demonstrated not to be pro¬ 
duced through any inadvertent carrying over of the growth substance to other 
parts of the plant by insects or watering, but to arise, as their deep-seated 
initial development shows, through some internal condition. It is believed 
possible that there is an overabundance of growth substance brought about 
in .some bean plants when the indoleacetic acid-lanolin mixture is added to 
plants already well supplied with their own growth substance. This over¬ 
balance the plant is unable to adjust, and the number of secondary galls ap¬ 
pearing may represent the extent to wdiich the maladjustment of the plant 
is subjected. It is now apparent that the presence of the crown gall organism 
(Bacterium tumefaciena \=Phytomonas tumefavicnsl) is not essential to the 
formation of galls of secondary type, the secondary overgrowth being formed 
by the gall-stimulating substance given off by the bacteria in the primary gall. 
The appearance of secondary galls on bean plant.s bearing primary galls in¬ 
duced by indoleacetic acid indicates that the stimulus of gall-inciting sub¬ 
stances can move through the stem for considerable distances. Speculative 
analogies with the primary and secondary tumors of animals are drawn. 

Virus diseases of plants: A bibliography, D. Atanasoff (Phytopath. Ztachr., 
10 (1937), No, 4, pp, 339-463),—This supplementary bibliography is prepared in 
the Siime way as the first volume, previously noted (E. S. R., 72, p. 790). 

Bacteriophage in relation to plant diseases, H. Katznelson (Bot. Rev., 3 
(1937), No, 10, pp, 499-521),—This comprehensive, critical review (with 79 
literature references) by the Washington Exi)erimont Station discusses the 
history of phage studies, methods, bacteriophagy in relation to bacterial dis¬ 
eases of plants, and phage therapy in animal and plant diseases. 
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Tolerance of liquid air temperatures by spore-free and Tery young cul¬ 
tures of fungi and bacteria growing on agar media, C. B. Lipman {Bui, 
Torrcy Bot, Cluh 64 (1937), No, 8, pp, flff- 7,).—In two experiments by 

the University of California, after 24- and 48-hr. cMiltures of several species of 
fungi and bacteria had been exposed for 48 hr. to lltpiid air temperatures on 
their normal agar media, 8 of the 12 fungi and all but 1 of the bacteria grew 
normally. The significance of these findings is discussed, and a theory for 
explaining them is proposed. 

Method of isolating single hyphal tips of Actinomyces, M. M. Afanasiev 
(Phytopathology, 27 (1937), No. 12, pp, 1182, 1183), —Isolation of pure strains of 
Actinomyces was made by cutting off single tips of aerial hyphae from mycelium 
grown on albumin agar in Petri dishes. A glass needle, with bent tip, was set 
in a rubber tube clamp and fastened to a cork, which in turn was attached to the 
diaphragm condenser of a microscope. The glass needle was fixed horizontally 
in the clamp, with the fine point reaching to the microscope field. The tip of an 
aerial hypha, grown in a vertical position, was touched with the point of the 
needle previously dipped into a sterile, very dilute sucrose solution. The hyphal 
tip, which stuck to the needle, broke away as the condenser w^as raised and the 
needle was carefully withdrawn. The point of the needle was always examined 
under the microscope to determine whether a single tip had been isolated. 

Inoculation of some economic plants with Pliytophthora cactoriim and P. 
citrophthora, C. O. Smith (Phytopathology, 27 (1937), No. 11, pp. 1106-1109, 
fig. 1). —Inoculations with a strain of each of these 2 fungi (isolated, respec¬ 
tively, from Juglans and Citrus) were made by the California Experiment Sta¬ 
tion in woody stems (through wounds made by a 7 mm cork borer subsequently 
wrapped with nurseryman’s tape) of 49 plant species. Some response to each 
of the fungi was usually shown. Among other plants infected by both fungi, 
the following developed lesions from each having a radius of more than 10 mm 
after 90 days: Castanea sp.. Ficus (Mission fig), Ilakea sp., Quetcus lobata, 
Cedrus deodara, Cydonia oblongata, Eriobotrya japonicn, Photinia arhntifolia, 
Juglans spp., Prunus spp., and Populus fremonti. Other genera giving positive 
results with both fungi were Annona, Carya, Ceratonia, Citrus (including fruit 
rot in lemon), Diospyrus, Eucalyptus, Fraxinus, Juniperus, Olea, Persea, Pinus, 
Pyrus, Rosa, and Ulmus. J. formosa, J. insularis, and Psidium guajava were 
infected only by Pliytophthora cactorum, while Pinus muricata was infected 
only by Pliytophthora citrophthora. Among the more susceptible plants were 
6 species of Juglans and 12 of the Rosaceae, including 7 species of Prunus. 
Plants other than those in the first list developed smaller lesions, and it is 
probable that these slightly infected hosts, under natural conditions, would 
rarely if ever become diseased. Different species of Citrus were Infected by 
Phytophthora citrophthora with lesions having a radius of 39-120 mm, while 
P. cactorum caused lesions with a radius of only 3-5 mm on Citrus hosts. The 
conifers (Cupressus, Pinus, and Juniperus) were negatively or only slightly 
infected. 

Spraying greenhouse seedlings with red copper oxide, J. G. Horsfall and 
R. F. Suit Res. [New York State Sta.l, 4 (1938), No. 2, p. 9, figs, 2 .)— 

On the basis of experimental results and reports by growers it is suggested 
that greenhouse seedlings subject to infection with damping-off and leaf dis¬ 
eases be sprayed at weekly intervals with red copper oxide (1-50) or its 
commercial preparation Cuprocide 54 (1.5-60). Treatments with this fungicide 
were also used with safety and success on transplants for control of leaf spots. 

The Influence of spreaders and stickers in relation to the fungicidal effi¬ 
ciency of insoluble copper spray Aims, F. A. Davies and J. F. Adams (Pe- 
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ninsula Hort. 800 . [DeLI Trans., 50 (19S6), pp. 32-39, figs. 2). —In this study by 
the Delaware Experiment Station, the addition of inert spreaders (e. g., ben¬ 
tonite and kaolin) to such insoluble copper sprays as Z-0 or Coposil had but 
little effect on fungicidal efficiency. Wyo-Jel reduced the efficiency of both 
Z-0 and Coi^osil, probably due to chemical interference by the magnesium oxide 
in the Wyo-Jel. This interference was offset by addition of acid lead arsenate 
at the recommended rate of 3 lb. per 100 gal. of spray. Adherence, as measured 
by the fungicidal efficiency after repeated washing, was greater with Wyo-Jel 
than with kaolin or bentonite, but the differences were small and would only 
under certain conditions offset the reduction in efficiency. 

Spinach and cabbage seed treatment, H. T. Cook {Virginia Truck Sta. Bui. 
96 {1937), pp. 1J)89-1510, figs. 5). —^Two years* experiments on the comparative 
value of various seed treatments for cabbage and spinach are presented. The 
desirable properties of a good seed-treatment fungicide are given, and the ma¬ 
terials tested included three copper, five zinc, and two mercury fungicides and 
one grade of graphite. 

The experiments (1935) demonstrated that even under conditions especially 
favorable for seed decay it was possible by treatment to obtain satisfactory 
stands of spinach with 20-30 percent less seed than is generally used. Under 
the same conditions even excessive amounts of untreated seed failed to produce 
a stand. Planting spinach seeds at various rates had no effect on the protec¬ 
tion afforded by the treatment. The data indicated that with spinach seed 1-2 
percent of the various copper and zinc materials should be applied. Compari¬ 
son of the various fungicides tested indicated that in general equally good pro¬ 
tection is obtained from zinc oxide, red copper oxide, and Vasco 4 oji spinach 
seeds. AAZ special zinc oxide and copper oxychloride also provided good pro¬ 
tection in some of the plats but were not consistently as good as the other 
materials. Fungex was not as effective as the other fungicidewS. A mixture of 
zinc oxide and red copper oxide was no better on spinach seeds than either 
one of the materials alone. An old dark-brown-colored red copper oxide proved 
as effective as a fresh bright-red one, indicating that red copper oxide may 
oxidize to a considerable extent and still afford good protection. The various 
grades of zinc oxide and Vasco 4 were equally effective on spinach seeds, while 
Sernesan was considerably less so than any of the other treatments. Ceresan 
was very effective in protecting spinach seeds from decay and is considered 
worthy of future testing. 

Graphite did not affect the germination of spinach seeds or the action of 
tlie fungicides and exerted no fungicidal action itself, but it reduced the amount 
of friction by the various seed treatments. It was not necessary for the pro¬ 
tection of the spinach seeds from mechanical injury, but proved of value in 
reducing the amount of wear and breakage of the seed drills. 

The amount of seed decay was closely related to soil moisture and temperature 
at planting time and immediately thereafter. It was most destructive with 
moderate to high moisture and moderate to high temperatures. Conditions 
favoring seed decay are usually prevalent wh(*n the early fall spinach is planted, 
and therefore seed treatment is then imperative. Such conditions may also 
exist for short periods at other times when spinach is planted, so that treatment 
of all spinach seed is recommended. 

Zinc oxide, red copper oxide, Vasco 4, and Semesan seed treatments of cab¬ 
bage were all effective for preventing seed decay, but red copper oxide was not 
as effective as zinc oxide or Vasco 4 and sometimes stunted the plants. Zfnc 
oxide and Vasco 4 caused severe seed damage by friction. Addition of graphite 
with the fungicide eliminated the friction and damage to the seed, and its use 
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with treated cabbage and other crucifer seed to be planted with a seed drill Is 
considered essential. 

The treatments are specific for some seeds. Thus spinach may be safely 
treated with either red copper oxide or zinc oxide; cabbage may be treated 
safely with zinc oxide but not always with red copper oxide; and peas are 
stimulated by red copper oxide but stunted and yellowed by zinc oxide. 

Obserrations on the comparative morphology and taxonomic relation¬ 
ships of certain grass smuts in western North America, Q. W. Fischeb 
(Myoologia, 29 {1987), No. 4, pp. 408-425, iig%. J8).-~This cooperative study by 
the U. S. D. A. Bureau of Plant Industry and the Washington Experiment 
Station deals with the comparative morphology and taxonomic relationships of 
the smuts of barley grasses, bromegrasses, and wheatgrasses in the Northwest 
heretofore known under the names VstUago lorentziana, U. bromivora, and 
U. hullata, respectively. It is considered that these actually represent on< 
comx)osite species, probably containing numerous well-defined physiologic races 
Since U, hullata holds priority over the other names, it is proposed that this name 
apply to the species, and an emended description is accordingly given, with a 
list of its North American hosts (5 species of Agropyron, 23 of Bromus, 1 of 
Elymus, 7 of Hordeum, and 1 of Sitamon, 10 of these hosts being reported for 
the first time). 

The possibiUty of insect transmission of alfalfa dwarf, J. L. Weimeb 
{Phytopathology, 21 {1937), No. 6, pp. 697-702). —Field observations made of the 
virus disease known as alfalfa dwarf suggest that it is insect-transmitted. 
Gaged alfalfa plants growing near infected plants did not become dwarfed, 
while uncaged plants did. None of the insects tested, which included aphids, 
thrips, leafhoppers, cucumber beetles, etc., transmitted the disease to alfalfa 
plants under the conditions of the experiment. The work was conducted co¬ 
operatively by the California Experiment Station and the U. S. D. A. Bureau of 
Plant Industry. 

Physiologic races of Ustilago hordei, V. F. Tapke {Jour. Agr. Rea. lU. 8.], 
55 {1937), No. 9, pp. 688-692).—In this study by the U. S. D. A. Bureau of 
Plant Industry in cooperation with the [New York] Cornell and North Carolina 
Experiment Stations, 8 physiologic races were found in 200 collections from 
26 States. The most widely distributed race was collected in 21 of the 26 
States, and it was also the most generally prevalent, occurring in 114 of the 
200 collections. In California and Washington, another race was conspicuously 
widespread and prevalent, occurring in 51 of the 60 collections from these 
States. 

In a 1-yr. test with 28 winter varieties or selections, but little dear-eut 
differential host response to the 8 races was observed. However, there were 
marked differences in varietal response to winter injury, and a better knowledge 
of the influence of this factor on the occurrence of covered smut in winter 
barleys is deemed to be needed. 

Rust resistance in the garden bean, C. T. Wei {Phytopathology, 27 {1937), 
No. 11, up. 1090-1105, fig. 1). —In 50 bean {Phaaeolua vulgaria) varieties, 6 
major types of Infections by Uromycea appendiculatua were distinguished, based 
on the extent of necrosis on the one hand and the amount of sporulation on the 
other. These types, in descending order of resistance, are designated 0, 1, 2, 3, 
and 4, and type 0 is further subdivided into Oo, Oa, and Ob and 1 into la and lb, 
according to the extent and type of necrosis. 0, 1, and 2 are considered as 
resistant types and 3 and 4 as susceptible, while plants showing both susceptible 
^and resistant types of infection (mesothetic) are designated as X types, with 
Ithe subdivisions Xa and Xb. 
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Temx)eratures of 16®--28® C. did not change the tyx}e of reaction, except that 
type-3 infection on X-type host was increased in proportion by both high and low 
temperatures, the latter prolonging the incubation period at the same time. 
Light was essential during the infection period for successful entrance of the 
fungus, and reduction in light intensity prolonged the Incubation period. Beyond 
a certain extent it induced necrosis in type-4 infection and Increased the pro¬ 
portion of type-3 infection on X-type hosts. It had no other effect on the type 
of Infection. 

Excess nitrogen Increased the amount of infection per unit area of leaf and 
vice versa. Potassium had an entirely opposite effect, while the effect of 
phosphorus was indefinite. Variation in the nutrient supply tested did not 
change the type of infection, except that low N/K Increased the type-3 Infection 
on the mesothetlc host. Lithium, boron, zinc, and germanium affected neither 
the amount nor the type of infection until their concentration was high enough 
to cause abnormal growth of the host 

On the X-type host any condition that retarded maturation was accompanied 
by an increase in type-0 infection, while any that hastened senescence en¬ 
couraged the fungus development The amount of infection also is generally 
decreased by the latter. Aging of the host tissue beyond a certain limit reduced 
the amount of infection. It did not materially affect the type of infection on 
most varieties, but the proportion of tyi)e 3 on the mesothetic host was increased 
with age until it entirely replaced the other two types of infection. 

It is suggested that the nature of this protoplasmic resistance results from 
a combined action in which both the host and the parasite take part Death 
of the host cell and parasite is probably due to the action of “toxins’* and 
“antibodies” produced by the respective organisms. 

Cauliflower browning resulting from a deflciency of boron, C. H. Dear¬ 
born, H. C. Thompson, and G. J. Raleigh (Amer. Soc. Hort, Soi, Proo., S3 (1986)^ 
pp. 483-487 ).—In a greenhouse experiment conducted by Cornell University with 
soil from a field in which browning had been serious the preceding season the 
disease was severe, whereas with small borax additions there was but little, 
and with borax at the rate of 7.5-25 lb. per acre there was none. Field experi¬ 
ments and farm tests confirmed the role of borax in the control of browning, 
and observations on rutabagas indicated similar results. In the field experi¬ 
ments on caullfiower little or no browning occurred on plats receiving 5 lb. or 
more of borax per acre, whereas the controls on two types of soil gave 24.4 and 
49.3 percent of the trouble, respectively. None occurred on the 25-lb. plats 
of cauliflower, and in rutabagas none with applications of 6 lb. or more per 
acre. 

Vein-mosaic virus of red clover, H. T. Osborn (Phytopathology, 27 (1937), 
No, 11, pp, 1051-1058, figs, S ).—^A mosaic disease caused by a virus designated 
as “vein-mosaic” virus of red clover (Trifolium pratense) was transmitted by 
means of the pea aphid and by mechanical methods. Broadbean (Ficta faha), 
sweet pea (Lathyrus odoratus), red clover (T, pratense), white clover (T. re¬ 
pens), alsike clover (T, hyhridum), crimson clover (T, incamatum), white sweet- 
clover (Melilotus alba), Canada white field pea (Pisum satwum arvense), and 
garden pea (P, sativum) were found to be susceptible. The virus proved active 
after heating to 58® C. for 10 min., but was inactivated when heated to 60® for 
10 min. It was active after aging in vitro for 2 days, but was inactivated after 
3 days’ aging. Pea aphids acquired and transmitted the virus within a total 
period of 2 hr., but it was lost by them during a feeding period of 1 day* on 
healthy plants. 
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Carbohydrate utilization by the corn Diplodias, K. Kinsel {Phytopathol¬ 
ogy, 27 (19S7), No, 11, pp. 1119, 1120), —The growth of Diplodia zeae and D, 
macrospora, both causes of corn ear rot, was compared by the University of 
Illinois on a series of synthetic media offering different materials as carbon 
sources. These media were made up on the basis of a modified Richards solu¬ 
tion with the carbon supplied In a quantity to make an m/6 solution. After 3 
weeks’ growth the fungal mats were collected on weighed filter papers, dried, 
and the average dry weight was obtained. D. macrospora made satisfactory 
growth on media containing common disaccharides or polysaccharides as carbon 
sources, but failed to grow on those with the following monosaccharides as 
carbon sources: Glucose, cerulose, fructose, galactose, xylose, arabinose, and 
glucose and fructose mixed. On a medium containing a mixture of glucose 
and sucrose the amount of growth was proportional to the amount of sucrose 
present. The closely related but more widely distributed and more vigorous 
D. zeae grew readily on all these synthetic media. 

Effect of the genetic constitution of the host on the virulence of Phyto- 
monas stewarti, E. J. Wet.lhausen {Phytopathology, 27 (1937), No, 11, pp. 
1070-1089, figs. 6). —In studies by the Iowa Experiment Station, strains of 
P. stewartiii) {=Bacterium stewarti) successively passed through seedlings of 
a genetically highly resistant Inbred line of corn increased in virulence for com, 
while the same strains successively passed through seedlings of a genetic«ally 
very susceptible Inbred line decreased in virulence. The greatest change usually 
occurred within the first six to nine passages. According to the methods em¬ 
ployed the virulence of the wilt organism eventually reached a balance with 
the particular corn host, beyond which further passages had little effect. At 
this point of balance it caused a marked degree of stunting of its respective 
host but was unable to kill it Successive passages through a susceptible 
variety of teosinte also decreased the virulence for corn, as vrell as for teosinte. 
Successive passages through highly resistant grasses unrchited to corn, such 
as sorghum, Reed canary grass, tall meadow oatgrass, proso millet, and others 
reduced the virulence for corn, but the organisms became more virulent for the 
different grasses through which they were being passed. Cultures highly 
virulent for corn were very slimy or watery on nutricnt-dexfroso agar, whereas 
those weakly virulent for corn were of a firmer growth character. 

Isolation of variants from cultures of Phytomonas stewarti, G. h. McNew 
{Phytopathology, 27 {1937), No. 12, pp. 1161-1170, figs. 2). —The single colonies 
isolated from, dilution plates seeded with virulent cultures of P. stewartiii\ 
(=Bacterium stewarti) differed in their pathogenic abilities. These variants 
were classified, according to their ability to produce necrotic lesions and wilting 
of 10-day-old sweet corn plants, as slightly virulent, weakly virulent, virulent, 
or highly virulent. Slightly virulent isolates occurred infrequently and appar¬ 
ently developed in broth after it had been seeded with Inoculum from the stock 
culture on agar slants. Cultures from infected corn in New Jersey, New 
York, and Iowa were found to contain variants even after purification by five 
serial dilutions and single-colony isolations. Two of the virulent isolates pro¬ 
duced a firm, white filiform streak on nutrient-dextrose agar rather than the 
typical faint yellow, spreading type of growth, but they did not retain theii 
vitality so long as the latter type. 

Variants differing In virulence were obtained from all cultures tested. From 
these results, it seemed apparent that a corn plant inoculated with a pure culture 
would be exposed to invasion by a number of pathogenic strains. The strains 
developing in the host would probably be the ones best suited to the environ¬ 
ment, and, if selective growth occurs, the variant complex of a culture would 
be changed by host passage. 
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Crinkle leaf, a new disease of cotton in Louisiana, D. C. Neal (Phytopch 
thology, 27 (1937), No. 12, pp. 1171-1175, figs. 2).—The U. S. D. A. Bureau 
of Plant Industry in cooperation with the Louisiana ExiKjriment Station has 
described a new disease of cotton, “crinkle leaf,” which is said to be prevalent 
in certain soil tracts of Louisiana. The disease has certain similarities to 
previously described abnormalities, including crazy top, thrips injury, and in¬ 
herited “round” or “crinkly” loaf, but has, however, definite and distinctive 
features (described) and is manifestly not hereditary. Its known distribution 
is sharply localized to certain definite areas in fields ‘where it reappears year 
after year. Similar symptoms were obtained in the greenhouse after steam 
sterilization of Liiitonia silt loam. Crinkle leaf has been observed on several 
varieties, hut no varietal differences were found. Attempts to transmit the 
disease to healthy plants by injecting sap collected from various parts of 
affected plants and by grafting and budding wore unsuccessful. The nature 
and cause of the disease are undeterminod, but deficiency or excess of some 
of the minor elements in the soil has been suggested, though rendered somewhat 
doubtful by the fact that healthy scions grafted on affected plants have neither 
developed the disi^ase nor removed it on tiu; stocks. 

The effect of tliree- and four-year rotations on cotton root-rot in the 
central Texas blacklands, C. H. Rogers (Jovr. Amer. 8oc. Agron., 29 (1937), 
No. 8, pp. 668-680, figs. 5). —In experiments by the Texas Experiment Station, 
throe-year rotation combinations of corn, oats, sorghum, or fallow with cotton 
proved ineffective in reducing cotton root rot due to Phymatotnehum ornnivorum 
(lf>2S'3C) in Houston soils at the Blackland Substation at Temple. On the 
other hand, 4-yr. rotations of cotton with the nonsusceptible crops corn, 
sorghum, and oats or wheat showed a consistent reduction. There was an 
average of over 100 percent more root rot in continuous than in rotated cotton. 
Small Increases in lint yield were obtained in the 3- and 4-yr. rotations, but 
yield increases in the 4-yr. rotations were not proportional to the large decreases 
in root rot. A high early or midseason kill of cotton by root rot resulted in 
a markedly decreased yield, but fair yield.s were obtained in continuous cotton 
even under root rot conditions, provided the soil was fertile, and, by chance, 
root rot was delayed until late in the season. The number and viability of 
sclerotia, the primary carry-o\er stage of the fungus, were not reduced in the 
3-yr. rotations as compared to continuous cotton. In the 4-yr. rotations, 
however, their number and viability were not only reduced but in the third- 
year interval from the last planting of cotton the total number and the number 
viable were markedly reduced. 

The nature and interaction of genes conditioning reaction to rust in flax, 
W. M. Myers (Jour. Agr. Rvs. [U, 8.], 55 (1937), No. 9, pp. 631-666, pis. 3 ).— 
In this study by the Minnesota Experiment Station, the single physiologic 
form 4 and a collection of Mclnrnjhsorn Uni were tested on 37 crosses involving 
17 strains and varieties of flax. The immunity of Ottawa 770B in the field 
was shown to be conditioned by a single dominant factor, and in greenhouse 
tests with the rust collection immunity was shown to be dominant to near 
immunity, resistance, and susceptibility, while resistance was dominant to 
semiresistance and susceptibility in the crosses used. The reaction to the rust 
collection of crosses involving Ottawa 770B, Newland, C. I. 438, C. I. 41fi-3, 
and C. I. 712 was explained by assuming factors in two different allelic 
series, L and M, which are duplicate factors conditioning Immunity, and m** 
condition near immunity, being allelic to L and allelic to M. V and^wi'’ 
condition resistance to the collection, V being allelic to L and and nP‘ allelic 
to M and m!^. On the basis of this hypothesis, the genotype of Ottawa 770B is 
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LL mm; Newland, U MM; C. I. 438, LL C. I. 416->S, ll and C. I. 

712, Vr mm. Further detailed results with the rust collection are presented. 

In general, the reactions of hybrids to the rust form 1 were similar to their 
reactions to the collectiim. The same factors were indicalt'd as conditioniiig 
immunity of Ottawa 770B and Newland to both inocula. The factors deter¬ 
mining immunity and resistance to the collection in crosses involving the 
immune strain of Holley Golden likewise conditioned immunity and resistance, 
respectively, to form 4. In hybrids involving the resistant strain of Rolley 
Golden, tlie same factor (*onditioned resistance to both rust inocula, and the?'(* 
was e\idence that the w/** factor of I. 438, which conditioned resistance to 
the colh‘clion, determined immunity to form 4. Two duplicate' factors appeared 
to be conditioning* the resistance of Eight Mauve to form 4, but this ('\ idenc(* 
was inconclusive. 

Relation of livestock to the control of sclerotinosis of lettuce, J. G. Brown 
(Phptopalholoffi/, 27 (1987), Xo. 11. pp. 1048-1050. -fiq. 1 ).—According to woijk 
by the Arizona Experiment Station, livestock may prove either baneful or 
beneficial in relation to the control of lettuce sclerotinosis (Slrlcrotiinn sclrro- 
tiorum), depending on the manner of feeding. Farm animals fed on lettuce 
refuse in corrals and barnyards distributed the disease, but if i)astured on in¬ 
fected lettuce fields after harvest, live.stock (especially sh(*ep) may be ust'ful in 
its control. 

Sclerotinosis in the first crop of lettuce on land previously in alfalfa for sev¬ 
eral consecutive years appeared to attack the plants only from the soil. The 
irregular distribution of diseased plants and other attendant circumstances sug¬ 
gested infection from sclerotia in animal dropj)ings. In f(*eding t(‘sts to deter¬ 
mine whether living sclerotia could pass through the* arnnentary tract, shee]> 
fed approximately 10,000 sclerotia of 8. scjcrnlionun dig<'sicd to a varying de¬ 
gree 95-09.5 percent of the .sclerotia eaten and eva<‘uat<'d in a whole condilii)n 
1.0 percent. I..ess than 1 i)<*rcent of the evacuated sclerotia ])roved cayiabb' of 
growth. The maximum period for evacuation of living sclerotia by slu'ey) was 
4 daj^s. A (luarantine i)erio(l of 4 days is therefore rc'commended for sheeij that 
have pastured on affected field.s. 

Attention is directed to the value of the Luyet vital stain, \\h('n properly 
checked, for determining the viability of the.se sclerotia. 

Experiments on latent infection of resistant varieties by tlie loose* and 
cover€‘d smut of oats, P. F. Bkandwktx (liul. I'orrcif Bat. (liib. (14 (1987), Xo. 
7, pp. 453-44i )‘—Varieties of Ateua saliva (Bhnk Mesdag, Markton, Scottish 
Chief, Early Champion, Gothland, and Monarch) and A. hi/:aHlina (Fulghnm), 
and strains of A. strigosa and A. hrrris were grown for a year to test tin* 
hypothesis that covered smut (dslUago h'ri^) and loose smut {(L UKHac). 
present as a nonsjiornlating infection, may affect n'sistaut varieties. All .s(‘('ds 
used w^ere dehnlled and examined for injury liefore use in the tests 

Data from examination of 880 gre(‘nhonse plants and 2,700 lield plants in 
dicate that varieties resistant to various pliy.siologic rac(*s of tli(‘s(' smuts an' 
not injuriously affected by inoculation tlierewith. (Jytological examination of 
inoculated resistant plants indicated that tin' myec'lium is jiresent in varying 
yiercentage^ in the coleoptile but penetrates no further. In inoculated uonresist- 
ant varieties the mycelium ijeiietrates rapidly to the growing point, where it iN 
found at about 30 days thereafter. This colcojUile infection of tin* rt'si.stant 
varieties and strains appears to have no adverse (‘ffeels on tlu* lu'igbt, giain 
.\ield, culm production, heading, and ripening of such iilants. 

Varietal reaction of pea to pea-streak virus I, W. J. Zaumkyiou and 13. L. 
Wapb (Phytopathology, 27 (1937), No. 10, pp. 1009—1018). —h^xiierimeiits were 
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(•ondm*f(Hl under greenhouse eonditions for 2 yr. to determine the suseeptlbility 
of 47 varieties of peas to this virus. A variance analysis showed signittcant 
varietal differences, bul all varieties sliowed some susceptibility. For both 
seasons Nott Excelsior aiul 1 at tie Marv(*l showed the most resistance ami 
Champion of England and 1‘henomenon the least, though in 1930 alone Mam¬ 
moth Melting Sugar was the most susceptible. 

Negative correlation between the occurrence of polyphenol oxidase and 
diastase and the degree of iiuddc^neo of “Idackhearf’ of potato, H. N. Singh 
and P. B. Mathitk ( Phytopathnlof/ff, J7 (/.937), No. 10. pp 092-1000).--Blackheart 
was induced in several lots of tuber'< by enclosure in hermetically sealed jars 
maintained at -18'’-49° C for 4 days The incidence of the trouble was esti 
jiiated quantitatively h.N cutting a given tub(*r so as to expose a maximum 
iMseased ari*a, which, ('\i)n‘ss<Ml as a iM*rcenlage of total cut surface, ga\e an 
approximate m<*asun» of (lie ilegrec* of incidence. Polyiihenol oxidase and dia¬ 
stase activities of tuheu’s provi'd to h(‘ negatively correlated with the degree of 
the inci(h‘nce 'riimc* wa'^ an ineie.ise in temp<‘rature, an accumulation of COj, 
and a depl(‘tion ol o\yg('u in the surrounding air with increasing storage time. 
It is sugg(‘sted that a jiartial de^tnalion of the enzymes due to heating of tho 
tuhers in summer is prohahiv lesponsibh* for the condition. 

Bre<‘diiig for resisfaiKi^ to late blight in the potato, F. J. Stv.vfxson, E. S. 
Schultz, G. F. Clahk, L. C^vku, and R Bom>b (Phpfnpatholofnj, 21 {1021), No. 
11, pp. tOoO-1010, fif/s 2) - R(‘sistance to late blight of ixitato {Phj/tophthoi'a 
/a/<’.s7a/Ls) was found by the Maine lOxperiment Station in cooperation with 
the V. S. 1) A. P.UK'au ot Plant Industry to be inherited as a rect‘ssive charac- 
i(‘r controlled probablv by multiple geia's Certain progenies of crosses between 
t\v() resist. mt ^alh‘tle< all pro\(‘d le^isiant. The progeny of a cross between 
two stisoeptible sibs and of a suseoptible variety selfed have shown segrega¬ 
tions for resistance and siisceptibilit.v. Immunity has not been demonstrated, 
but many of the varieties obtained proved resistant enough to late blight to be 
grown successfully witliout bordeaux spraying even when the disease oeeurn'd 
on other varieties in epidemic proportions. The tubers of a number of the vine- 
resistant varieties were resistant also to tuber rot caused by the same fungus, 
as shown in both laboialory and tield tests It is iiulieatCHl that resistance to 
late blight can be combined witli other characters of economic imiMirtance, such 
as high yield, desirable tuber shape, shallow eyes, and good cooking (piality. 

Effect of bordeaux mixture on three varieties of potatoes with respect to 
yields, composition of tuhers, and control of scab, E. O. and IM. T. Mader 
(Phyfopatlmlofi]/, 27 ( 1037), No. 11, pp. 1032-10)0. fifjfi. 2). —In tests conducted by 
Cornell I'liiversity, .MppUcations of copper as liordcanx mixture retarded blooming 
in Irish Cobbler and Green Mountain ixdatoes The tuber and foliage weights of 
sprayed Irish Oibblei*, Green Mountain, and Rural Russet were larger than 
when unsprayed. More tulx'rs were relaintMl by sprayed than by nnsprayed 
plants of the same >ariely. Bordeaux mixture retardtHl the enlargement of 
tubers in the fore part of their development. Tubers of all sprayed plants 
showed a marked reduction in scab. During early enlargement the largest 
tubers of both sprayed and unsprayed plants showed more scab infection, but 
since scabby tnlx'rs developed more slowly tlian healthy ones a higher p(»rcent- 
age of scabby tubers occurred in the smaller weight class(‘s at maturity. In the 
early stages of develoimieut the total nitrogen was higher for the tubers of 
sprayed plants, while at maturity those of unsprayed plants gave a higher per¬ 
centage. The opposite occurred for the starch content. Reducing sugars and 
copper were higlu*r for tubers of sprayetl plants than for those of the un¬ 
sprayed. The ratio of protein to starch was liighor for tubers of sprayed plants 
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at the beginning of enlargement but lower at maturity, thus giving a lower 
ratio than for corresponding tubers of unsprayed plants. Tubers of sprayed 
plants darkened less on cooking and were somewhat mealier than those of 
unsprayed plants. 

Cercospora oryzao on rice in the United States, E. C. Tullis (Phytopathol¬ 
ogy ^ 27 (19S7), Ao. 10, pp, 1005-1008, fig. 1). — G. oryzae has been found in recent 
years on sheaths, leaves, peduncles, and glumes of rice in Alabama, Arkansas, 
Louisiana, and Texas. In a joint study of the disease by the exi)eriment stations 
of the last three States in cooperation with the IT. S. D. A. Bureau of Plant In¬ 
dustry, 58 varieties and hybrid selections proved resistant in 2-yr. tests. The 
pathogenicity of the fungus was demonstrated by inoculation of several rice 
varieties with pui*e cultures and subseciueiit reisolation. The fungus is apparently 
localized in the epidermal region, and conidia are produced on conidiophores that 
grow through the stomata. Since there are so many rice varieties and selections 
that appear highly resistant or immune, it is believed that control may be 
effected by further developments along this line. 

A severe case of Rhizoctonia root rot of sugar beets after potatoes, W. P. 
Buchholtz (Phytopathology, 27 (1937), Ao. 12, p. 1180, fig. 1). —The Iowa 
Experiment Station reports a severe case of late canker root rot in sugar beets 
following potatoes, duo to 11. solam. Nearly 50 percent of the stand rotted on 
this ground, while only 1.0 percent rotted on adjoining land preceded by barley. 

Downy mildew of tobacco, P. J. Andkrson (Gonncvticut \Ncac Haven] 8ta. 
Bui. 405 (1937), pp. 61-82, figs. 5). —^This “handbook** of information on downy 
mildew or blue mold of tobacco (with 62 literature referoncos) takes up the his- 
lory and name of the disease, the symptoms (with descriptions based on 19S7 
observations and diseased plants), the causal fungus (Peronospora tabaciva), 
other hosts (Nieotiana spp., tomato, eggplant, and pepper), sources of infection 
in spring, influence of weather and climate, and control measures (cultural prac- 
(ices, fungicidal spraying of seedbeds, and vapor treatment). 

Control of douiiy mildew of tobacco by vapors of benzol and of other 
organic substances, R. McLean, P. A. Wolf, F. R. Daekis, and P. M. Gross 
(Phytopathology, 27 (1937), Ho. 10, pp. 982-991, figs. S). —Benzol vapor exerts a 
potent fungicidal effect upon Peroitospora tabacina and has been demonstrated to 
be efficient in preventing and controlling downy mildew in tobacco seedbeds. 
Monochlorobenzene also proved effective. Benzol vapor in high concentrations 
was toxic or lethal to tobacco seedlings, but mixing with lubricating oil retarded 
its evaporation. An optimum concentration of benzol vapor was secured by 
means of such a mixture which was neither toxic nor lethal to tobacco seedlings, 
regardless of weather conditions, and jiroved fungicidally effective. In vaiwr 
treatments, properly constructed beds should be employed, they should be cov¬ 
ered during treatment with a cotton fabric, like sheeting, and the evaporators 
should have a surface approximating a seventy-second of that of the seedbed 
and sufficient clearance for free evaporation. 

Use of incomplete block replications in estimating tobacco-mosaic virus, 
W. J. Youden (Contrib. Boyce Thompson Inst., 9 (1937), No. 1, pp. 41-48, 
fig. 1). —B^ause of unsatisfactory results from other methods of studying the 
infectivity of solutions of crystalline tobacco-mosaic virus, the author devised a 
modification of the F. Yates set-up, which is described. A number of examples 
for different numbers of treatments are worked out. 

Dilation curve of tobacco-mosaic virus, W. J. Youden (Contrib. Boyce 
Thompson Inst., 9 (1937), No. 1, pp. ^5-58, figs. 3). —The data for 20 dilutions 
show that in the neighborhood of 0.1 mg of virus protein per cubic centimeter 
the solutions may be diluted without a corresponding decrease in lesions pro- 
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duced. There even appeared to be an increase in infectivity after moderate 
dilution. The method of incomplete blocks made ix)ssible the comparison of 
solutions that differed but little in concentration, consistent dilution curves 
being obtained with only t) Nicotiana glutinoHa plants using an arithmetical 
series of dilutions. 

Purilication of tobacco mosaic virus and production of incsomori>hic 
fibers by treatment with trypsin, L. F. Mabtin, H. H. McKinney, and L. W. 
Boyle (Science^ 86 (1937), No. 2234, PP- 380, 381). —Contrary to reports of earlier 
workers, the authors find the infectivity of trypsin-purified virus protein appar¬ 
ently as great as or greater than the controls, provided the preparation is freed 
from trypsin by subsequent treatment. When incubated with trypsin the appar¬ 
ently pure virus i)rotein separated at pH 7.5 from the impure solution as meso¬ 
morphic fibers, while at pit 5 needle crystals were formed. 

A comparative study of some eirects of several different viruses on Turk¬ 
ish tobacco plants, W. M. Stanley (Phytopathology, 27 (1937), No. 12, pp. 1152- 
1160, figs. 8). —“Tobacco-mosaic, aiicnba-mosaic, masked tobacco-mosaic, green or 
yellow cucumber-mosaic, severe etch, tobacco ring spot, and latent mosaic vi¬ 
ruses, when inocuiated to small, medium-size, or large Turkish tobacco plants, 
stunt the growth of the plants. Tobacco- and auciiba-mosaic viruses stimulate 
protein metabolism, however, so that, even though the growth of the plants is 
stunted the total prot(‘in produc('d by the diseased plants is greater than that 
of normal plants. All of the other viruses studied caused a decrease in th(‘ 
total protein produced by the plants. Although severe symptoms and an 
increased protein content wore characteristic of the tobacco- and aucuba- 
mosaic diseases, there aiipeared, in general, to be no direct correlation between 
the protein content of the diseased plants and the severity of the disease 
symptoms. The first extracts of frozen macerated plants were found to con¬ 
tain from 80 to 90 percent of the extractable protein nitrogen in the plants. 
I'he extracts of plants diseased with tobacco- or aucuba-mosaic viruses were 
found to contain two or three times more protein nitrogen than the extracts 
of normal plants. This increase in protein nitrogen was found to bo due 
to the production in diseased plants of large amounts of high molecular weight 
virus protein. The relationship between virus protein and intracellular crystal¬ 
line deposits is discussed.’’ 

An acquired partial immunity to the tobacco streak disease, J. Johnson 
(Wis. Acad, i^ci.. Arts, and Letter's, Trans., SO (1937), pp. 27-34, pis. 5). —To¬ 
bacco plants spontaneously affected in the field with streak, a virus disease 
characterized by n(*crosis in or along the leaf veins, regularly show “recovery” 
from the ncxjrotic symptoms. In this cooiierative stud^^ by the Wisconsin Ex¬ 
periment Station and the U. S. D. A. Bureau of Plant Industry, about SlK) 
plants, artificially inoculated in the greenhouse, all showed a similar rei’overy 
from the first attack of typical disease. When reiiioculated with the virus. IfiO 
recovered plants of various sizes, ages, and degrees of vigor in all cases failed 
to succumb to a second attack of the necrotic form. Of the same number of 
adequate controls, 116 yielded typical streak. Certain other species of Nico¬ 
tiana behaved in a similar manner. Six other viruses failed to yield any sig¬ 
nificant protection from streak, and, conversely, the streak virus failed to 
protect the host from these other viruses tested. 

It is believed that recovery from tobacco streak is a good example or 
acquired inununity, and that, in some vegetatively propagated host plants, 
artificial immunization against certain virus diseases may become a practical 
control measure. 
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Watermelon wilt and resistant varieties for its control, H. T. Cook (Ftr- 
{/inia Truck 8ta. Bui. 97 (1937), pp. 15H-irt26j figs. 11 ).—Experimental work has 
indicated that the w atermelon wilt disease may be effec’tively coni rolled in 
Virginia by using the wdlt-resistant varieties tested or developed by this sta¬ 
tion and now’ available. Seed treatment and crop rotation are also discussed. 
The disease was first reported in the State in 1918 and is now one of the limit¬ 
ing factors in commercial watermelon production. The symptoms, ciiuwi 
{Ftisarium mrcum), and conditions favoring the disease are described, and the 
means of its spread are enumerated. 

Influence of climatological fat'tors in tlie development of Cercosporclla 
foot rot of winter wheat, R. Sprague {if. /8. Dnpt. Agr. Circ. 451 (1937), 
pp. 40, figs. 15 ).—This disease occurs in the prairie sc'ctions of the Pacific 
Nortlnvest, wliere the annual raintall is 14 25 in. Soil luoistnre and precipita¬ 
tion are closely linked, (‘siiecially toward harvest. Field and laboratory studi(*s 
in cooperation with the Oregon, Washington, and Idaho Experiment Stations 
indicate that the groat(‘r the soil moistiin^ (until nc'ar tin' satination point) 
the greater the amount of foot rot, though other factors may modify this 
influence. Foot rot also increases with an incn'ase in rehdiNi* humidity at the 
soil surface, and wands often prevent serious attacks by drying out the surface 
soil though they may kill many culms weakeinal by early attac’ks. Good 
growing temperatures for the host are also usually favorable to (he parasite, 
although the latter can thrive at lower temperaturevs than the host. Mean 
daily temperatures above (;P“ F. are <‘<msiden'd lu'arly as cffectiNe as low^ soil 
moisture in checking the disease late in the season. Foot lot o(‘(‘nrs in parts 
of the Golumhia River Basin wdiere mean tmuiieraturi's for the gi’owing 
season usually are 40°-r>0". C. hi’rpotnvhoidr^ makes oi»tiinnin growth in the 
soil at about 50°, grow’s readily at cooler temp(‘ratur(‘S. hut does not thrive* in 
soils above .59°. In culture, the optimum tempeiature for gvowdh is about 70 , 
and thc‘ maximum 80®. Freezing tempi'ratures injure the smaller, wi'aker 
culms, i)f*riiiit(ing the fungus to infect them during early spring, hut thc‘y are 
not as directly important in the development of the tiiscaise as formerly sus- 
liected. Light has no observable influence on the action of the fungus. 

Plants with the heaviest vegetative growth in early spring an* most susce])- 
tible, hut to sust*jin a deslnicthe attack heavy rains must occur in early and 
midspring season. The factors affecting the devi'lojiment of toot rot are 
graphically summarized. 

Sclerotium blight of wheat, P. 4. Young {Phiifopnthologg, 27 {1937), So. 
11, pp. 1113-1118, figs. 2 ).—The Montana Experiment Station reports Sclerotium 
blight (S. fulvum) to have been destructive to winter wheat at an altitude of 
about 5,000 ft. near Bozeman. The principal signs and symiitoms are as 
follows: Killed leaves retain their normal shape as they lie x^rostrate on the 
soil; they are white, light gray, or tan, with numerous sclerotia visible thm ein; 
the sclerotia are lt)0/4-640g in diameter and black in dry leaves but are as large 
as 1,209/4 in diameter and yellow, orange, red, or brown in wet leaves; plants 
usually are killed, but those merely injured produce small heads and shriveled 
grain. In culture, S. fuli:um grew only at about 0°-5° C., which explains why 
it causes wtieat blight only under snowbanks, so that spring wdieat escapes 
injury. S. fulriim killed many iilants of 29 varieties of wdieat. It al.so killed 
seedlings of Thlaspt arrensc and produced sch'rotia therein. The sclerotia of 
S. fulvum are produced within the wheat leav(*s. Natural decomi>ositlon of 
killed wheat plants liberates the sclerotia into the soil, wlu're iiresiimably they 
estivate. S. luliiuut produced saprophytically nuin(*rous sclerotia on over- 
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wintor<‘d stems of wlieot (TrUirtini acMtirum), Sisi/mbriuin altissiniuni, and 
Chenopndium album, 

which cause decay ol‘ applies in cold st.ofiijt^o, G. T). Uiikhle (VVf/x/j. 
Hiatc Col., Res. Htudivs, ;7 (Cbiy), \o. 2, pp. UO, tOO ).—This contril)ution by the 
Slate (’olIcKe of Washinj^lon suniinarizes the results of a study iinohiii;; l,lb^ 
isolations from lesions dt'\(‘lojaii^ on a])i»les in cold storage. Of these, 2 
Phycornyeetes, 2 Ascornyecles, 36 Fungi Imperfeeti, and 1 basidioinycete (all 
listed) were shown by inoculations to be ('apable of causing decay either at 
cold storage* or higher t(‘iniK*ratiires. Ccphalosporiiim carpogenum, Sporotri- 
(huitt rarpof/ruunf, Hotryh^ muh, and Cladosporitim mnJorum are listed (with¬ 
out description hen*) as liew siKM-i(‘s. Ulue mold de<*ay was by far the most 
important type of rot encount(‘r(‘d. Of the ten more or less distinct si>ecies 
or strains (»f PcinctllnaiL inducing this foini of decay, P. v.vpausum was the 
only one caii'-'ing s(‘rious damage*. A more or l(‘ss d(‘tinite succession of parasites 
apix*ared duriiig the storage season. 

The copper content of residues from sprays containing adjuvants, E L. 
Grkkn and M. Goldsworthy {Phytopathology, 21 {P)M). No. 10, pp. yr)l- 
yiO). —KietT(*r ])ear trees v\ere spraj'ed with five treatnuaits containing coppe*!- 
]»hosphat(* as the* fungicidal ingn*dient, all la‘ing alike except that a different 
adjinant was added to each of four. Samples of lixed areas of the sprayed 
Ieav(*s of }dl plats \\(‘re talom at aiijn-opriate inti*rvals (May to Detoher) and 
analyzed for total copiM‘r. For the determinations reported, a jjrocedure <le- 
scribed hy Haas and <ina.\l(* (E. S. R, 73, p. 5(X)), using 2/1,600 N ‘‘•odium thio¬ 
sulfate solution, proved suita])le and eonvenient. In 1935, the copper per unit 
area was n(‘illier incieased nor d(‘ereased by any of ihi* adjuvants within the 
rather large error ot sjunpliug. The results indieate that all adjuvants tried 
increased the imiia! de])osi( of <*uppt‘r in Jti36, and at least two nu^asurahly 
inerc'asetl tin* adhesion. A tlsh-oil soaj) eonsisttmlly gave the largest deposit of 
eop])er in tin* s(‘eoiid .\ear. Tlu* data on eontrol of i)ear leaf blight (Fahruca 
mnculatn), for which the sprays were ai^pUed, were iiicoiudnsiNe, apparently 
luM'ause all the sin'uys ai>plied were far more effectixi* than neeesNary under 
the eurre/it weather eonditious. 

Twig lesions as a source of early spring iiifeetion by tlie pear scab organ¬ 
ism, J. K. Kienholz and J-.. Cniins {Jour. Ayr. Re.'i. \U. ^'.1, 35 iPJ.il), No. IK 
pp. (>(t7-C)8t, Jigs. d). Sime 1932, infections by \ enturia purina have become 
a serious factor for pear production in the Hood River Valley, Gregon. In this 
investigation hy llie IJ. S. I>. A. lUireaii of riant Industry in cooperation with 
the Oregon Eviicrinn'iil Statiim, the primary infections aiipeared to correlate 
<*los(‘l\ with the twig infections. 'Hie primary spring infections came largely 
from eonidia in tin* overwintering jmstules on the previous season’s wood, and 
tln*y were ludiig disjiersed before the bud tissues were expensed. Therefore, 
sprays should lu* timed by eonidial dispersion from twig lesions, wliere these 
oeeiir. (^maistent and tliorough spraying during the growing season largely 
])rev(‘nted twig infections. The <*arly season ap])lieations proved more impor¬ 
tant in this ri'gion for ('ontrol of both twig and fruit scab, since more rain 
occurred at tli.al time and a <*(*rtaiii amount of host resistance bei'ame appar¬ 
ent later. Lime-sultnr was t*1Teetive against active twig pustules, but could 
not be used on lender skium*d varieties after the young fruit was exposed, 
proving dangerous if applied aft<*r the bud scab's had dropped. Applied in the 
Jate dormant stage, it reduc(*d primary spore nnml)(*rs to the extent that addi' 
tional sprays gave satisfaidory protection against reinfe<*tion. Envirojial 
fac tors wa*re found to play an important role in natural eontrol. 
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The epidemiology and control of cherry leaf spot, G. W. KraiT, E. C. Blod¬ 
gett, E. E. Wilson, and R. O. Maqte (Wisconsin 8ta. Res. Bui. 132 (1937), 
pp. 117, figs. 28). —The Coccomyces hicmalis leaf spot Is the most destructive 
disease of sour cherries in Wisconsin. The main work here reported has 
included field and laboratory studies of its development and control. 

The cardinal temperature iioints for germination of conidia and ascospores 
are given, ld®-28® C. proving favorable. Continuous wetting was the most 
favorable of the moisture relations. While in their original matrix the conidia 
were resistant to desiccation and to direct sunlight, and they survived the 
winter on leaves kept in a meteorological instrument shelter. 

The temperatures in the inoculation chamber expediting initiation of in¬ 
fection in potted IMontmorency trees were, in decreasing order, 20®, 10®, 24°, 
32°, 28°, and 8°, and most of the lesions became visil)le in H-S days at 20° or 
28® and in 8-11 days at 12°. The amount of infection was much rtnluded when 
the moist period after inoculation was broken by air-drying periods. The 
amount of i!ife<*tion was not markedly influenced by modifii’alions of “length 
of day*’ or light intensity, but xmolonged darkness reduced the incidence. Very 
young leaves proved resistant, but mature h'aves were highly susceptibhv 
Lime-sulfur had minor and bordeaux mixture very little effectiveness in 
checking recently initiated infections. 

The known freely infected hosts are 1*. cerasus, P. nrinrn. P. mahaJrh, and 
P. peyinsylvanica, but certain other Primus species have been infected experi¬ 
mentally. Isolates from the first three cross-infccti'd freely on these hosts, 
but those from the first and last species did not do so on these two hosts. 
No wild host appears significant as a source of inoculum in Wisconsin. The 
only natural overwintering known is in dead leaves, and ascospores appear 
to be the only important primary inoculum in the State. The common fungi¬ 
cidal programs usually failed to prevent abundant overwintering. Ascospores 
u.sually matured before the new leaves became susceptible, and their discharge 
occurred only when the leaves were thoroughly wet or had begun to dry. 
Natural discharge (recorded for 10 seasons) usually began before the blos¬ 
soming period and lasted about 0-7 w’eeks. Primary infection was compara¬ 
tively sparse, and its chief role was to reestablish the fungus. Abundant 
conidial production followed infection under all conditions noted except at too 
high temperatures, and meteoric water was the chief agent for their dissemi¬ 
nation. Secondary infection commonly occurred in successive “waves,” rapidly 
becoming epidemic under favorable conditions. The critical period for leaf 
spot development and control began when the secondary inoculum became 
available, and continued until the leaves had fulfilled their functions. 

As shown by control experiments (IS yr.), sanitation is an elTective supple 
mentary measure when feasible. Of the fungicides tested, bordeaux gave the 
best control, and lime-sulfur next, while none of the other sprays or dusts 
proved satisfactory. The usual timing of applications indicated for bordeaux 
is (1) just after petal-fall, (2) about 2 weeks later, and (3) just after harvest. 
With lime-sulfur, an additional application is given about 2 weeks after the 
second treatment. Of the bordeaux formulas tried none seemed better for 
general use than 3-4-50 (with high calcium hydrated lime). Lime-sulfur at 
1-40 gave its best re.sults. There was no indication that the standard bordeaux 
program causes any important dwarfing of the fruit. Bordeaux-sprayeri fruit 
usually contained as much sugar and solids as the larger lime-sulfur sprayed 
or unsprayed fruit (often more), and there was little or no evidence of differ¬ 
ences in pH or malic acid content of the expressed juices. Plats sprayed year 
after year with bordeaux showed substantial superiority in fruitfulness over 
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(hose sprayed with lime-sulfur, and had fewer winter-killed buds. SiK^eilic 
recommendations are made for Wisconsin orchards. 

A bibliography of 116 titles is given. 

Two Soptoritt leaf-spot diseases of lliibus in tlie United States, S. M. Zljllkb 
{Vliytopaihology, 27 (1937), No. 10, pp. 1000-1005, figs. 2).—-The extreme differ¬ 
ences in susceptibility of certain Rubna species and varieties to ^eptoria leaf 
spot in Oregon and to that found coinnionly in the Soutlieastcrn State's brought 
(o the attention of the Oregon Experiment Station the occurrence of two 
species on Uuhus in America, viz, N. nibi and /S. brevispora n. comb. (-- S. 
rubi bravifiponi). Typically, N. rubt occurs in the Pacilic Coast States and 
eastward. The distribution of »s\ bn rispora needs further study, but collec¬ 
tions have been made in Wisconsin, New York (type), Maryland, and North 
Carolina, and it is extrenu'ly active in the last three States. Most varieties 
of R. occidmialia, K. striyofiin, and R. idaens arc susceptible to S. breviapora 
and resistant to N. rubi, while blacklx'rry species are rather generally attacked 
by both. Diagnostic characteristics based on the leaf spots induced and on 
the imperfect stages are included for both fungi. There is some question as to 
the perfect stage of ;S. ruhi, and that of S. brcviapura has not been observed by 
the author. 

Arinillaria niellea V'ahl cx Fr. ou raspberries in British Columbia, 
W. Jones (tici. Agr., 17 (1957), No. 12, pp. 752-753, pi. 1). —During a sur\ey of 
raspberry plantations (1036) many plants were found to be partially or wholly 
killed, and several thimbleberry plants (Rubus parviflorus) were similarly 
alfected. Growing raspberries on newly cleared land is not to be recommended 
when this fungus is known to be present. 

Eifects of zinc on growth, II. S. Held and K. R. Pauklr (Valif. Citrogr., 22 
(1937), No. 9, pp. Jfll, JflZ, fig. 1). —Experiments by the California Citrus Experi¬ 
ment Station have shown that the elhciency of zinc treatments varies according 
to several conditions, e. g., the material used and its concentration, the methods 
of application, and the manner in which growth responds to the treatment. 
Furthermore, to a^oid injury, it is necessary to use a spray containing relatively 
insoluble forms of zinc. 

A brief account of the results of spray tests is presented to show as pre¬ 
cisely as possible what happens to an orange shoot after the application of a 
zinc spray. The general results indicated that zinc was quickly absorbed by 
the tree and promptly affected the metabolism of the organs suffering from the 
mottle-leaf disease. The observations and measurements of stained sections 
are interpreted to mean that (he improvement in general growth activities fol¬ 
lowing treatment extends to the acti\ity of the cambium and results in the 
production of more wood in the treated twigs. It is pointed out that this in¬ 
creased cambial activity would logically follow the great increase in chlorophyll- 
bearing area and the general improvement in the condition of the treated trees. 

The toxic dose of mealy-bug wilt of pineapple, W. Carter (Phytopathology, 
27 (1937), No. 10, pp. 971-9S1). —Four seasons’ field experiments by the Hawaiian 
Pineapple Producers* Experiment Station with Pseudococcus brevipcs are sum¬ 
marized. The localizcil wilt incidence in field plats was paralleled by a some¬ 
what similar incidence of mealy bug establishment, but no explanation for the 
latter phenomenon is advanced. Single mealy bugs feeding for very short periods 
have produced wilt on rare occasions. Variability among the different experi¬ 
mental series was extremely high, but, in general, the pcirentage of plants wilt¬ 
ing from infestation by mealy bug colonies of varying size increased witli the 
number of mealy bugs. This increase* was not dire(*t]y proportional to the 
number of mealy hugs, there usually being a point on tlie d<isage scale that 
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brought a disproportioiiato rise* in wilt percentage. Increased dosages beyond 
this i)oint resulted in only small incn'ases in wilt iiercentage. 

Elowers resistant to root-knot, .1. R. Watso.v {Via. (Urou'cv, 4*^ (1087), Ao. 
8, p. 83). —Of some 80 or more annuals recently tested by the Florida Exi)eri- 
ment Station, 7 (marigold, coreopsis, argemone, RuilhrckUi hu'olor, Aijrratum 
sp., evening luMinrose, and gaillardia) did not iM'conie infested, and 19 (listed) 
were only lightly affected. Cull lire of the tirst lot alone would tend to eliminati* 
root knot from infested soil, whereas with the second lot enough ii(‘matodes 
would live o\er in the roots to carry on an Infestation. Of the remaining 
annuals (also listed), 10 would usually make satisfactory growth and blossoms 
if given good (*are and ^uflir’ent water, l.‘l were only moderately affinded, and 
the rest were more or less hea\ily infested. 

The most satisfattoiy N\ay to eliminate soil infestation is to grow only 
immune plants and kec]) out all other \ege(ation. (Jrninhina spcvtahihfi is one< 
of the best species for this jiurpose. 

Phytophthora «*ro\\ii rot of dogwiKMl, 1) R i; { four. Arnold Arho 

rrtuni. 18 (HIM), Ao. 4. pp. ,\\\ 348, pf I). A disi'asi* res|H)nsiblo for the dis- 
liguration and ultimate death of tb^wering dogwood trees (Cantus flanda) on 
Long Island, N. h‘d tin* author to studies dtanonstrating P. i artarum to Ik* 
the cause. Even though forms of this pathog(‘n have be(*n rc'portc'd on irn'inbers 
of at least 30 plant families, this is apparently the tirst report of its occurrence 
in the Cornaceae. The general nature and syin])loms d(*scrlbed for these dis¬ 
eases by various authors were strikingly loinparable to thiKSi* of the <'rown rot 
here described. 

Twig blight of Asiatic <*li(*stniits, especially that <MUse<l by Plioiiiopsis, 

.1. T-i. Rn)WKLr< {l*htfiapa1haU)<ip, 37 (1037), Ao //. pp. U^i3-t!5l, fitfs. 3). Field 
studi(‘s of 112 forest iihantations of (3iinese (Cuslunra tntdhsstnta) and Japa¬ 
nese (C. rrrtiafa and C, iapouint) chestnuts distriluited throughout the e,Msteni 
United States showM'd thesi* exotic species to be susci'ptible to attack by several 
native die-back and canker-producing fungi, the following genera having been 
found associated: Phomopsis, Hphacropsis, Diplodina, Cutospora, Dtpladto. 
Macrophoma, Fuaicoccum, DothioreVa, Phoma, and Eplvoaum Sigiiiiicant in¬ 
jury resulted particularly on poorer sites or at places w’h(*re adv(‘rse climatic 
conditions had predisposed the trees to infection In 1931 over 73 i>ercent of 
the plantations were seriously affected, with many i»lantationR ha\ing 90-100 
percent of trees infocte<l. The iiarasitism of Phamttpsis sp., often found asso¬ 
ciated with twdg blight, was proved l>y inoculations. Tin* susceptibility was 
highest in trees that were dormant or practically so, and lowa'.st in those that 
were in full leaf. The disease can lx* controlled if thrifty disease-frei* stix'k is 
planted on good Ritc*s, vigorous growth maintained, and injuries ])reveuted. 

Eradication of the Dutch elm disease (Ecteucr, 88 (1037), No. 2230, p. 48 ’*) 
This is a digest of lt)37 activities up to Octolx'r in the campaign of <‘rac!icalion 
of the Diitcli elm disease in the Ihiited States. 

The anatomy of a black zone caused l>y Xyiaria polymorpha, M. T Hil- 
BORN (Phytopathology, 27 (1937), D/o. 12, pp. 1177-1110, fig, /).—An anatomical 
study by Maine Experiment Station of a black zone in red maple (Arvr 
tuhrum) caused by a root rot organism (JC. polymorpha) indicated the zone 
line to be progressive in the host tissues. It is pointed out that the hyphal 
bladder cells forming the black zone are to be considered as a pseudosclerotiuin 
rather than as representing a more active stage in the fnngus metabolism. - 

An ocenrrenee of Sphaerotliccn Iaiie.sti*is in Mc.vico, 0. M. AVatkins and 
C. ir. IMiTLLBni (Awrr. Midland Nat., 18 (1037), Mo. 4, pp. 850, 680, fig. /).--Tbis 
note from tbe 3’exas E\p<‘rim«»nl Station ami I In* ihiiversity of Illinois reports 
infcclion of oak (Qik tens ptdumtn pha) with this pn\\d(‘iy mildew. 
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The parasitism of Polyponis schweinitzii on seedling Piniis strobiis, R. E. 

Wf>an {PhytopathoJofjy, 27 (1937), TVo. J2, pp, flya. 3) .—Polyporns 

fichu-feinitzli, oonunonly known to c.muso a root and root-orown of matiiro 

and overmature coniforons trees, has hitherto h(‘en Djonght to altack the trees 
hy invasion of the roots throngli wounds. In V.iXi this fnngiis was discovered 
causing a very severe root rot in sapling white pines in New York State. Sand 
culture experiments involving five nutritional conditions not only elucidated the 
normal and abnormal metabolism of white pine, but showed that 1- and 2-year- 
old seedlings under phosiihorns deficiency w^ere highly susceptible and that 
when the nutri<mt solution was adjust<‘d toward alkalinity (pH 6.0 or 7.0) the 
roots also wen* sev('re!y iniun'd i»y the fungus. For the first time, this fungus 
lias h(‘en demonstrat<*d to he a primary parasite capable of xieiietratiiig directly 
through tin* living cortical <‘ells of the roots. The host-panisite relations are 
discussed in detail. (Uiemical analyses of the ash of infected trei's indicated 
a lower calcium content than for normal trees, and P. arhivciniizn was found 
capable of rendering the calcium nonavailable to the seedlings. The physiology 
of the fungus was studic'd in various media. In liquid cultures it produced an 
acid capable of in(*reasing the acidity of nonbuirered solutions. In buffered 
solutions the optimum point for growth was pH 4.0. The parasitism on living 
roots of seedlings nidicat(‘S the possibility of this fungus being spread hy 
nursery stock to fon'st plantings, and, furtlu*!*, that it is a factor influencing 
the natural reproduction of susc(*ptihle host siiecies. 

A bibliography of 34 laTerences is includ(‘d. 

A preliiiiinary report (*ii Ireinhiiig of tiing trees, W Rkuihicr and R. I). 
Dickfy (Florida Ffa. Brl. 3IS (1931), pp, 21, /fcv. 9). —The name “frencliing”’ 
IS suggested tor tlu* oi partial chlorosis and iieerosis of tung tr(‘(‘ ( l/c;/r- 

ites fordi) foliage descrilnd. A pn‘liminary survey (11)37) indicated .VIO pm*- 
cent of the trees in corninc'rcial pie.ntlugs to Imve tie* symifloms in sonn* di*- 
gree. Data jiresented strongly suggest that control (*an be effected by man¬ 
ganese s’ulfali* lr(‘atm(‘nt. No dcfiniti* rc<‘onunendations for control measures 
are made, but tentali\t‘ suggestions for lrt‘atnu‘nt in an experimental way are 
outlined. 

The toxic symptoms probably produced hy excess solubh* manganese in the 
soil an* described. Certain data presi*nted indicate that frenching of lung 
trees is not confined to any particular soil scries or narrow range of soil reac¬ 
tion, but is correlated with the exchangeable manganese content of the soil. 

l^reserviitive treatment of gre<*ii soiitlierii yellow-pine lumber with zinc 
chloride and zinc chloride-sodiiiiii bichromate, K. R Boi.i.i r (Ainrr. ^y()od- 
Preservrrs' Assoc. Proc., 33 (1937), pp. 202-21S, fiys. 3). —The n*sults of this 
study indicated that southern yellow^ pine can In* satisfactorily impregnated 
with zinc chloride-sodium bichromate or zinc chloride alone by conditioning 
with steam or water at 260'" F., subjection to vacuum and iire.ssure, and treat¬ 
ment wutli a r»-per(‘ent solution of fireservative at 165'". Creeii pine was heated 
somewhat more rapidly by water than by .steam. Green pine wms also satis¬ 
factorily treated wdth zinc chloride in a somewdiat shorter time by c*onditioning 
with the treating solution at 260", subjection to vacuum and pres.sure, and 
treatment with a ff-penent solution of the salt at 220°-260° A fairly satis¬ 
factory treatment with, this salt wms obtained wdthout use of vacuum following 
the conditioning period. By a final vacuum application the moisture content 
of the treated green wood w\*is apyireciably lowered. Generally, treatment re¬ 
duced the moisture <‘ontent when it was initially high and raised it wdieu the 
initial content was relatively low'. Treatment of green pine had no effect on its 
behavior in kiln-drying or on its subsequent important strength properties. 
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There was some indication that treatment would reduce deterioration when 
dried under adverse conditions. 

Temperatures necessary to kill fungi in wood, M. S. Chtdester {Amer. 
Wood-Preservers^ Assoc. Proc.^ S3 (1937), pp. 31G-32i, figs. 3). —Tlie results ob¬ 
tained from heating sticks infected with Lentinus Icpidens, Lcvzitcfi sepiaria, or 
Poria incrassata indicated that any of them will be killed if the temperature in the 
wood is maintained for 60 min. at 150** F., 30 min. at 170", 20 min. at 180", 10 
rain, at 200®, or 5 min. at 212®, providing the moisture content of the wood 
remains above fiber saturation during treatment. This condition will exist 
so long as the medium through which heat is applied at the wood surface 
(e. g., steam or oil) allows little water loss. Higher temperatures or longer 
exposures than those noted will be required to kill fungi within wood when 
conditions surrounding it allow the wood to dry out during treatment. The 
data given make it possible to select heating periods siifhcient to sterilize either^ 
round or sawed timbers under the treating conditions employed. 

The methods used in this study are described in detail. 

Some hyphomycetes that prey on free-living terricolous nematodes, 
C. Dreohslfr (Mycologia. 29 (1937), No. 4 * PP- 441--'>^2, figs. 18). —Among other 
fungi described in this monographic study are four new species of Artlirohotrys, 
seven of Dactylella, two of Dactylaria, and one each of Triposporinn and 
Trichothecium. 


ECONOMIC ZOOLOGY—ENTOMOLOGY 

Report of the Chief of the Bureau of Biological Survey, 1937, I. N. 
Gabrielson (U. 8. Dept. Agr., Bur. Biol. Survey Rpt., 1037, pp. 63). —The work 
of the year dealt with (E. S. R., 76, i). .^00) includes the status and manage¬ 
ment of wildlife, namely, waterfowl, forest and rangt' fauna, banding of ganu' 
and other birds, bird distribution, and biological research on refuges area and 
in Alaska; economic studies of wildlife, including waterfowl food, mosquito 
control in wildlife habitat, food habits, and field investigations of injurious 
species; fur animal research, including fur farming, fur research, work at the 
Fur Animal Experiment Station in the Adirondack section with foxes, minks, and 
martens, and at the Rabbit E.xperiinent Station at Fontana, Calif., with foods, 
feeding, and breeding experiments; re.search in disease control, including the 
relationship of domestic stock and wildlife, pollution problems, and Infections 
of fur animals; migratory waterfowl restoration; wildlife refuges; predatory 
and otlier injurious animals control; research on control methods; and miscel¬ 
laneous administrative data. 

Animal biology, M. F. Guyfr (Neiv York and London: Harper d /?ro«., 1937, 
rev. ed., pp. XX-\-735, figs. 4^2 ).— A work presented in 6 parts and 28 chapters. 

Feeding wildlife in winter, W. B. Grange (U. S. Dept. Agr., Farmers' Bui. 
1783 (1937), pp. 11+21, figs. 9). —This is a revision of and supersedes Miscel¬ 
laneous Publication 159 (E. S. R., 70, p. 202). 

The contents of owl pellets as Indicators of habitat preferences of small 
mammals, L. D. Wooster (Kans. Acad. Sci. Trans., 39 (1936), pp. 395-397 ).— 
The results^of analyses of the pellets of barn owls (Tyto alba pratincola), gath¬ 
ered from four nests from widely scattered areas and quite different environ¬ 
ments, are presented in two tables. 

Far-bearing mammals of California: Their natural history, systematic 
status, and relations to man, I, II, J. Grinnfxl, J . S. Dixon, and J. M. Lij^s- 
DALB (Berkeley: Univ. Calif. Press, 1937, vols. 1, pp. XIT+375, pis. 7, figs. 138; 
2, pp. XIV+377-777, pis. 6, figs. 206 ).—^This contribution from the Museum of 
Vertebrate Zoology, University of California, Is based upon the mass of ma- 
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terlals accumulated in the museum collection, with manuscript field notes and 
correspondence covering a period of 25 yr., and the reports of licensed trappers 
of the State for several years and other records furnished by the State Fish 
and Game Commission. A five-page list of references to the literature cited is 
Included. 

Late summer and early fall foods of the red fox in central Massachusetts, 
W. J. Hamilton, Jb., N. W. Hosley, and A. E. MacGbegob {Jour, Mammal.^ IS 
{1937)y No. 3y pp. 366y 367). —The midsummer food of the red fox as indicated 
by 131 scats and the fall food as indicated by 36 scats are reported upon, the 
details being given in table form. 

Some effects of altitude and latitude on the Columbian ground squirrel, 
A. W. Moore {Jour. Mammal.y 18 {1937), No. 3, pp. 368, 369). — Breeding and 
weight records of the Columbian ground squirrel {Citellus colunihianus colum- 
hianus), obtained at five elevations in Montana during the year 1933, are 
reported upon in table form. The data indicate that there may be an optimum 
elevation for the development of this ground squirrel, the lowest i)ercentage 
of barren adult females, the largest litters, and the largest squirrels having 
occurred at a 4,500-ft. elevation. 

The breeding season of tlie iiiiiskrat in iiortlnvest Iowa, P. L. Errington 
{Jour. Mammal., 18 {1937), No. 3, pp. 333-337 ).—Contributing from the Iowa 
Experiment Station, a resume of certain data obtained in connection with 
recent field studies conducted cliiefiy at lakes near Ruthveu is presented. The 
data obtained indicate that the period of gestation of muskrats may vary 
from a probably atypical minimum of near 19 days to a probably more usual 
minimum of 22 or 23 days, with the ordinary period probably around 30 days. 

The Maryland muskrat marshes, V. Baifey {Jo7ir. Mammal., 18 {19S7), No. 
3, pp. 350-354, figs. j}).—A n account of the muskrat industry in Maryland. 

Bird behaviour, F. B. Kirkman {London: T. Nelson d Sons, 1937, pp. XV+ 
17-232, pis. 30, figs. 6). —This contribution is based chiefly on a study of the 
black-headed gull. 

The A B O of attracting birds, A. M. Peterson {New York: Bruce Pub. Co., 
1937, pp, m+146, [figs, dd]).—A practical guide. 

A glossary of entomology, J. R, de LxV Torre-Bueno {Brooklyn, N. Y.: Brook¬ 
lyn Ent. Soo., 1937, pp. IX-{-336, pis. 9). —A new work, based on An Explanation 
of Terms Used in Entomology, by J. B. Smith, published in 1906. 

Entoma: A directory of insect pest control, edited by C. C. Hamilton {New 
Brunswick, N. J.: Thatcher-Anderson Co., 1937, pp. [2]-\-144 )-—A revision of this 
directory (E. S. R., 73, p. 647). 

Two methods for measuring egestion time from large insects, B. T. Snipes, 
O. E. Tauber, and IT. Gunderson {Iowa State Col. Jour. Sci., 11 {1937), No. 3, 
pp. 253-257, figs. 4)- —Descriptions are given of two methods. “Insects are con¬ 
fined in special cages above a moving calibrated surface which consists either 
of a revolving disk turned by kymograph clockworks, or a continuous belt of 
paper supported by two horizontal cylinders, one of which is ix)wered by a 
geared-down electric motor. Preparatory methods of feeding test animals are 
given. Suggestions are listed for varying the cages for different species of 
insects and for increasing the carrying capacity of the mechanisms. Four 
figures showing details of construction are included.” 

[Notes on economic insects and their control] {Jo7ir. Econ. Ent., 30 {1937), 
No. 6, pp. 967~972).-~‘The notes presented (E. S. R., 78, p. 362) are as follows: 
Termites [Reticulitermes fiavipes Kol.] Infesting Turnips, by M. R. Osburn 
Cp. 967) ; Notes on the Grape Leaf Folder and Its Parasites in the San 
Joaquin VaUey, by H. C. Donohoe and G. H. Kaloostian (pp. 967, 968) ; Sodium 
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IfBuryl Sulfate as a Contact Spray (p. 968) and Sweet Potato Root Weevil 
[Sweetix)tato Weevil] Overwinters as Adult in Tjoulslana (p. 968), both by 
H. L. Dossier; Tyroglyphus loftgior Gerv. on Cultivated Mushrooms, by A. C. 
Davis (pp. 968, 969); Rose Leaf Beetle in I’ennsylvania, by M. Wood and 
H. N. Worthley (pp. 960, 970) (Pa. Experiment Station) ; Starvation of Devel- 
oping Parasites as an Explanation of Immunity, by S. E. Flanders (pp. 970, 
971) (Calif. Citrus Station) ; Food Plants of Nodonota puncticollis Say, by 
H. M. Steiner and P. J. Chapman (pp. 971, 972) (N. Y. State Station) ; and 
Leafhoppers and Homoptera of Related Families Collected in and Adjacent 
to Narcissus Plantings, by F. S. Blanton (i). 972). 

Report of the Chief of the Bureau of Entomology and Plant Quarantine, 
19:i7, L. A. Strong (17. 8?. Dept. Agr.. Bur. But. and Plant Quay. Rpt., i.W, pp. 
5-17, 19-29, 3S-43, 4^-84 ).—The work of the year (E. S. R., 76, p. 654) with 
fruit and nut insects included codling moth control with Insecticides and 
parasites; biology and seasonal history of the pt*ar thrips in the Northwest; 
oriental fruit moth control by parasites; poach borer, plum curculio, grape 
berry moth, grape rootworm, pecan nut casebearer, obscure scale in northern 
Louisiana, and May beetle (Phyllophaga spp.) control by insecticides; hickory 
shuckworm on i)ecan; grape leafhopper reduction by burning over areas 
surrounding the vineyard; raisin moth control by cover protection; California 
red scale control by fumigation; Japanese beetle and Asiatic beetle control 
with insecticides and parasites; and Mexican fruitfly control by traps. 

Insects affecting forest and shade trcjes referred to included bark bt^etles, 
white grubs in nurseries and plantations, bark beetles as vectors of Dutch 
elm disease, species of Matsueoccus on pine, and gypsy and brown-tail moths. 

Cereal and forage insect investigations dealt with include the European corn 
borer, hessian fly, chinch bug, army worm, corn flea bi^tle, pea aphid, alfalfa 
weevil, potato leafhopper on peanuts, sugarcane borer, the green bug as a 
vector of mosaic disease of sugarcane in I.ouisiana, sugarcane beetle. West 
Indian cane fulgorid Snecharosydne meeharirora Westw. in Florida, fumiga¬ 
tion for stored grain insects, grasshopiKirs, and the Mormon cricket. 

Truck crop, garden, berry, tobacco, greeidiouse, and mushr(M>m insects re¬ 
ported upon include wireworms (the sugar beet wireworm, the Pacifle coast 
wireworm, and the Gulf wireworm): the Mexican bean beetle: pea weevil: 
pea aphid; corn earworm on lima beans: tomato pinworm; tomato fruitworin 
(the corn earworm): vegetable weevil; jiepper weevil; mole crickets i8(^p- 
teriscua spp.) ; looping caterpillar {Autographa spp.) : the beet army worm; cut¬ 
worms; the European earwig; cabbageworms (the cabbage loopi‘r, the imported 
cabbageworm, and the diamondback motli) ; the raspberry fruitworin; red berry 
mite Eriophyes eftsigi Hass.; beet leafhopper; tobacco flea beetles (tlie tobacco 
flea beetle and the potato flea beetle); tobacco hornworins (Protoparre spp.) : 
the gladiolus thrips; common red spider on greenhouse-grown lima beans and 
sweetclover; and mushroom flies {Pniara spp.), sowbiigs, mites {Tyroglypha 
spp.), and springtails (Lepidoryrtns spp. and Arhoruten spp.) on mushrooms. 

CJotton insects mentioned are the bollweevil, ( otton flea hopper, pink bollworm, 
cotton leaf w^rm, thrips, stinkbugs {Euschistus impictiventria Stfll, Say’s stink- 
bug, and Thyanta ctistator F.), and the Thuvberia w(‘evil. 

Data on bees relate to nutrition, honey jilants, resistance to foulbrood, lethal 
effect of arsenicals, and breeding. 

Work with Insects affecting man and animals considered Included screw: 
worms and other blowflies (Phormm spp.), cattle grubs, cattle and horse lice, 
goat lice, fly sprays and repellents, the sheep tick, the American dog tick, the 
southeni cgttle tick Boophilm annnlatuH amlraliH Pidler In Puerto Rico, the 
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Itinlor bcofle and other household and stnre^l-product insects, iiiosauitoes, sand 
flies, sursioal mafijgots, and lire ants {tifdnwpHht spp.). 

Insecticide and related studies under way iiH'lude tests of many organic and 
plant products; tartar emetic as a spray for <itrus; application of concentrated 
mixtures by autogiro; nicotine as a fumigant; digestion and absorption in the 
southern army worm as relates to pyrethrum and other inseciticides; metliyl 
bromide as a fumigant ; low temperature treatment of grapes for the Mediter¬ 
ranean frultfly; chemical invt>sligations on (1) inswticidal plants (tobacco, 
derris, pyretlirum, etc.) and their constituents, (2) the development of syn¬ 
thetic organic insecticides, (8) the removal of spray residue, (4) the develop¬ 
ment of inorganic insecticides, (5) fumigants for control of insect pests, (0) 
oils and oil emulsions, (7) accessory materials for use with insecticides, and 
(8) the determination of the toxicity of new insecticidal compounds by the use 
(»f goldfish. 

fWork 111 entomology by tlie Coloraihi Station] {Colorado Sfa. Hpt. Jlf37, 
pp. 2'1-SI). -The work of the year briefly review'od (E. S. R., 76, p. 501) 
relates to psyllids in ndation to i)otatO(‘s and sprayer efflcieiw'y in control of 
psyllids and other pofat() insects, both by L. B. Daniels; control of the Im¬ 
ported cabbageworm, tlic cab]>age Iooi)er, tlie diamondback moth, the Mexican 
bean beetle and cherry slug, and the tomato psyllid; insect vectors of peach 
mosaic, by Daniels; S.vri)hidae of the State in relation to plant louse control; 
s(iuash insects (tlu' scpiash bug, cucumber beetle, the Mexican bean beetle, and 
thrips), by J. L. lloeriier; and general insect pests, including grasshoppers 
(the diff(‘routiaI grasshoppc'r, the tw^o-striped grasshopper, and Disaonieira longi- 
pomiiH), the snowy tree cricket, tussock moths {Hemerovampa sp. (?) and the 
Douglas fir tusso(‘k moth), the Mormon <‘rick<'t, the straw itch mite, the pigeon 
treinex, termites {HvtivulUci'mcH lUtrlpiH (?) Roller), and the European earwig. 

IVVcH'k in entomology by the Cieorgia Station] iGv^rgin Sfa. Rpt. 19S7. pp. 
figs. 2). —Reference made to the work of the year (E. S. R., 76, p. 358) 
includes that with the cowpea curculio, green bug, corn earwonu in tomatoes, 
Mexican bean beetle, and vegetable \veevil. 

The fifth annual summary of the population of the more important insects 
in Kansas, covering the year 1 »35, R. C. Smith and E. G. Keixy (Katia. Arad. 
Sot. Trans., 39 (1936), pp. 129-149, figs. 3). —The details of this annual sum¬ 
mary (E. S. R., 76, p. 214), contributed from the Kansas Exiieriment Station, 
are presented in table and graph form. 

[Work In entomology by the New V'ork State Station] (New York State 
Sta. Rpt. 19t37, pp. 32, 40-53 ).—Work with insect pests and their* control (E. S. 
R., 76, p. 056) included studies of calcium arsenate, the ccKlling motli, lead 
arsenate substitutes, sulfur in summer siirays, stickers and spreaders, the 
treeliopper (Uossonotus rratacgi Fitch as a past of the apple, responses of the 
codling moth to light, insecticides used as dormant and early spring treatment; 
fruit insect work in eastern New York, including spray residue on apple, the 
codling moth, apple maggot, scurfy scale, roundheaded apple tree borer, white 
apple leafhopper, and tlio gooseberry frnltworm; biological control Investiga¬ 
tions of the oriental fruit moth and the peach borer; studies of the pine needle 
scale, strawberry root weevil, and spruce needle miners (Olethreutes abietana 
Fern, and Recunmria pircacUa Kearf.) ; pea aphid control; and vegetaWe 
insects on Long Island, including cabbage insects, the Mexican bean beetle, 
and the corn ear worm. 

Some insects and their food-pin in Sierra Leone, E. Harorbaves {hul, 
hint. Rrs., 28 (1937), Ao. .7, pp. 505-520). — A systematically arranged list of 
insects and their food plants in Sierra I^one is presented. 
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Annotated list of insects injurious to native food crops in Tanganyika, 
W. V. Harms (Bui, Ent. Rea,, 28 (1937), No. 3, pp. 4S3--i88) .—An annotated 
list of the insects injurious to native food crops in Tanganyika arranged in 
systematic order is presented. 

Controlling insect pests of melons, cucumbers, and related crops, L. Habe- 
MAN (Missouri Sta. Bui. 391 (1937), pp, 19, figs. 6), —A brief account is given 
of the striped cucumber beetle, spotted cucumber beetle, squash bug, melon 
aphid, squash borer, pickleworm, and melon worm, which have proved most 
injurious to melons, cucumbers, and related crops in Missouri, with means for 
their control, and notes on minor insects and non-insect pests. 

Controlling Colorado potato pests, L. B. Daniels (Colorado Sta. Bui. 437 
(1937), pp. 35, figs. 17). —The three major insect pests of potatoes in Colorado 
are, in the order of their importance, the potato psyllid Paratrioza cockerelli 
Sulc., tlie potato flea beetle, and the Colorado potato beetle. Summary accounts 
of their occurrence, importance, biology and habits, and means of control are 
given, as well as information on spraying and dusting machinery. 

An annotated list of insects found in the bark and wood of Ulmus ameri- 
cana It. in New York State, L. L. Pechuman (Bui. Brooklyn Ent. Soc., 32 (1937), 
No. 1, pp. 8-21). —Observations made by members of the Dutch elm disease inves¬ 
tigation staff at Cornell University on the various species of insects found in 
elm, with especial reference to their potential ability to transmit the organism 
of the Dutch elm disease, have been compiled and are presented as an anno¬ 
tated list, systematically arranged. 

Boot aphids and ants affecting rubber-producing plants, M. S. Ghilarov 
(Bui. Ent. Res., 28 (1937), No. 3, pp. 479-4S2, fig. 1). —Aphids found on the roots 
of rubber-producing plants in the Ukraine and here considered are Trifidaphis 
phaseoli Pass., Trama troglodytes Heyd., Aphis plantaginia Schrk., and Xero- 
philaphis scorzonerae Mordv. 

[Household insects and their control], E. A. Back (U. S. Dept. Agr. Leaflets 
144 (1937), pp. 6, figs. 5; 147, pp. 8, figs. 5; 149, pp. 4, figs. 3). —Practical ac¬ 
counts are given on cockroaches, house ants, and silverfish, respectively, and 
their control. 

Uses of insect-electrocuting light trap.s, W. B. IIebms and J. K. Ellsworth 
(C. R. E. A. News Letter iGhicago], No. 15 (1937), pp. 25-29, figs. 8). —This is 
a brief contribution from the California Experiment Station in which the prog¬ 
ress results are briefly presented of studies on the development of insect- 
electrocuting light traps in California. It is pointed out that one of the prin¬ 
cipal objectives of this investigation is to develop a control of insect pests 
which will obviate poisonous residues. Data are given briefly on the control 
of the grape leafhopper, artichoke plume moth, codling moth, insects of toma¬ 
toes, mushrooms, and dried fruit, and the lima bean pod borer. 

Factors concerned in the deposit of sprays.—^III, Effects of wetting and 
emulsifying powers of spreaders, Y. Brn-Amotz and W. M. Hoskins (Jour. 
Earn. Ent., SO (1937), No. 6, pp. 879-886, figs. 3). —In continuation of the work 
noted (B. S. R., 75, p. 224), the authors report having found that a “deposit 
of oil obtained upon a standard beeswax surface from a fixed volume of an 
emulsion containing the protein spreaders hemoglobin or blood albumin, in¬ 
creases as small amounts of the spreaders are added, reaches a maximum at a 
(‘oncentration characteristic for each, and decreas(»s as larger amounts are 
used. On the other hand, all emulsions containing the soap-sodium death 
deposit less oil than the mechanical mixture of oil and water. These different 
behaviors are explained on the basis that deposit is favored by an increase 
in yetting power until the latter is so great that much of the surface is con- 
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tinually covered during the application. Wetting power must be studied by 
dynamic methods, for static measurements are misleading. Emulsifying power 
always decreases deposit. Application of these conceptions explains the two 
types of deposit curves. It is believed that a maximum will be obtained at 
some intermediate concentration of all typical wetting agents, and that all 
typical emulsifiers will decrease deposit at all concentrations.” 

New wetting and spreading agent for spray materials, G. L. Walkes (Jour. 
Econ. Entf SO (1937), No. 6, pp. 962-967). —report is made of work conducted 
jointly by the Crop Protection Institute and the Connecticut [New Haven] 
Experiment Station. 

It was found that *‘a sodium salt of water-soluble petroleum oil sulfonates 
designated as Ultrawet i)Ossesses desirable qualities as a wetting and spread* 
Ing agent for spray materials. Ultrawet at 1:1,600 in water did not damage 
the foliage of many economic plants. Ultrawet is compatible with the insecti¬ 
cides and fungicides in common use. The addition of Ultrawet to cube dust 
resulted in increased control of the potato flea beetle. The addition of Ultra¬ 
wet to cube root in sprays gave promising results in controlling onion thrips. 
The use of Ultrawet with cube root in sprays to control the European com 
borer gave slightly increased protection. Ultrawet combineil with half the 
ordinary strength of dry lime-sulfur controlled apple scab nearly as well as 
full strength dry lime-sulfur and reduced injury to foliage eausecl by the lime- 
sulfur-arsenate of lead combination. Ultra wet added to sprays and dusts to 
control the Mexican bean beetle, striped cucumber beetle, imported cabbage 
worm, and cabbage looper did not provide increased protection.'’ 

Improvements in determination of oil deposit on sprayed foliage, L. H. 
Dawsey and J. Hiley (Jour. Agr. Res. [U. 8.], 55 (1037), No. 9, pp. 693-701 ).— 
An Improved weighing method for the determination of oil deposit on chrysan¬ 
themum foliage after spraying with emulsions is described. The method is said 
to be applicable to nearly all kinds of nonvolatile insecticidal oils, including 
both petroleum oils and fatty oils. The procedure consists of four steps: (1) 
Cutting leaf disks in preparation of samples, (2) extracting samples, (3) 
evaporating the solvent, and (4) drying residues to constant weight. Recovery 
of oil from chrysanthemum foliage is 100 percent. 

“Petroleum ether was found to be the most suitable solvent to use in ex¬ 
traction, because it dissolved smaller quantities of the natural plant substances 
present on the foliage than other solvents tested. All the oil could not be 
extracted by simply washing disks a limited number of times, but when samples 
contained freshly cut disks and extraction was carried out in a standard type 
of apparatus for 2 hr. recovery was complete. Drying and grinding of the 
foliage before extraction was not necessary for complete recovery of deiwsit 
even 6 days after spray application, 

“The accuracy attainable by the method is influenced by the variation in 
quantities of natural leaf substances extracted from the same number of leaf 
disks, from sample to sample, and depends upon the size of the oil deposit 
being measured as compared with the quantity of leaf substances present. The 
error in calculating low deposits is larger than the error in calculating high 
deposits. With average-sized and higher oil deposits the error in analysis is 
small and may be neglected, since very large differences, due to the coverage 
factor in spraying, obscure any errors detectable by the method of analysis 
when used in actual practice.” 

Some physical properties of commercial parts greens, L. D. Goodhur and 
E. L. Gooden (Jour. Econ. Ent., SO (1937), No. 6, pp. 913-917, figs. 9).—The 
49381 -88-6 
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authors report uT)on the partiele-aize distribution of nine coinmercLal sawplea 
of paris green as determined by sedimentation analysis. 

“Except for one air-floated sample, the paris greens were found to be coarser 
than the samples of calcium arsenate studied in a previous investigation 
[E. S. R., 77, p. 5001. The particle form is indicated in photomicrographs, 
which also gave a check on the particle size as determined by sedimentation 
analysis. The lf)OKc bulking values were in approximately the siinie order as 
the results by sedimentation and may be used as a rough measure of the 
fineness of paris green. The angle of slope indicates that in general paris green 
will flow easily and dii'^t well. The density of each sample was determined 
to check the purity of the samples and to obtain some idea of the uniformity 
of the different brands. Little variation In density was noted.” 

Homologs of paris green.—IV, Insecticides prepared from animal and 
vegetable oils, E. E. Dkarborn {Jour, Econ. Ent., SO (19S1), No. 6, pp. 958- 
962). —In this further contribution (E. S. R., 77, p. 6S) it is shown that “in- 
se<*ticidos, homologs of i)aris green, fan b(‘ prepared from oils of 'vegetable or 
animal origin. The products are bluish green, insoluble in water, and after once 
dried are not easily wot by water without the use of a wetting agent, such as 
alcohol. Addition of a solution of bone glue or gelatin to a water suspension 
of the insecticides improves the quality of the suspension and tends to reduce 
the amount of hydrolysis of the compounds. These lnse<‘ticicles can be ground 
to a very fine state of subdivision, producing a light, fluffy product.” 

The substitution of nicotine for mineral insecticides, \V. Mookk (Va. Acad. 
Soi. Proc., 1934^ P- ^7).—This is an abstract of a contribulnm on the substitu¬ 
tion of nicotine for mineral iuse<*ticides. 

Toxicity of a number of insecticides to tliroo cotton inswts, (5 L. Smith 
and A. L. Scalfs {Jour. Econ. Ent.y 30 (1937), No. 6, pp. 864-809). —Cage tests 
of (he toxicity of various insecticides and mixtures of inswticides at Tallulah, 
Lii., during the summer of 1936 and field tests later of promising insecticides 
and combinations arc rci^ortcd, the details being given in flve tables. 

Applied against the bollw’eevil, calcium arsenate was more <*ffiH*tive than any 
of the insecticides tested wdth the exception of cul>e (4.9 iKirceiit rotenone), 
paris green, and mixtures of calcium arsenate-paris green. Against the cotton 
leaf worm calcium arsenate caused about the same mortality as ])yrethrum 
(0.76 percent total pyrethrins), paris green, or mixtures of calcium arsenate- 
paris green. Against nymphs and adults of the tarnished plant bug pyrethruni 
(0.76 percent pyrethriins) and paris green caused the highest mortiilities. Pyre^ 
thrum and pyrethruin mixtures with sulfur, paris green, and cube are regarded 
as promising insecticides against this insect. 

Tolerance of animals to pyrethruni extracts, B. R. dk Ono (Jour. Econ. 

30 {W37), No. 6, pp. 921-927, fig. 1). —^Experiments in which very great excesses 
of pyrethrum spray w’ere fed to sheep proved conclusively the harmlessness 
of such a mixture to feeding lambs and pregnant ew(»s and to the laml)s born 
to such ewes. 

Housefly age as a factor in susceptibility to pyrethruni sprays, W. A. Si- 
manton and^A. C. Miixer {Jour. Eron. Ent., 30 {1937), No. 6, pp. 917-921, 
fig. /).—Report is made of a study undertaken to determine the susceptibility of 
the housefly at various ages to a pyrethrum fly spray. 

“The data show that very young houseflies are more easily iiaralyzed but 
le.ss easily killed than are older flies. By the Peet-Grady method [B. S. R., 60, 
p. 1611 fi»nale flies are about twice as difficult to kill as are male flies. Female 
flies are also more difficult to iiaralyze. There are indications that both 
resistance and uniformity of resistance are closely associated with reproductive 
activity,” 
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Ground cornstalks and cobs as base materials and magnesium sulphate 
and sodium fliiosilicate as poisons in grasshopper baits, R. Hobkbtb (Ne- 
hraska Sta. Bui, S12 (1987)^ pp. i^).—The scarcity and high wst of bran 
having made necessary the use of emergency substitute bases in grasshopper 
baits, four unmixed bait bases were experimented with, (1) coarse flaked wheat 
bran (shorta free), used as a standard, (2) sawdust, (3) ground cornstalks, 
and (4) ground corncobs, as well as a combination of the three latter materials 
with a mill-run bran. The combination bait consisting of seven parts of corn¬ 
stalks and one part of mill-run bran as a base proved to be second to the 
coarse flaked wheat bran in effectiveness. 

' The cornstalks and cobs were ground into small particles by running them 
through a hammer mill. The cornc<d)s and bran combination proved to be third 
in effectiveness, but the greater availability of the cornstalks makes their use 
superior to that of corncobs in the same proportions. Their obviously better 
properties for making a bait (lighter weight, greater absorptiveness, etc.) are 
also in their favor. These experiments show that ground cornstalks cannot 
wholly replace bran as an effective grasshopper bait base; therefore, ground 
cornstalks are not being recommended as a complete substitute for bran. It is 
believed that at normal prices bran used pure would be the most satisfactory 
material. 

'Tn other experiments conducted to check reports of the effectivene.ss of 
magnesium sulfate and sodium fliiosilicate as substitute.s for arsenicals in grass¬ 
hopper baits, magnesium sulfate proved to be ineffective, and sodium lluosilicate 
at a strength of 3 percent by weight proved to be as effective as a 5 percent 
preparation of the same material, in a pure cornstalk base. Both of the latter 
baits killed 89 percent of the grasshoppers offered these baits in the cage 
experiment” 

Problem of the range grasshopper, E. I). Ball iJonr, Econ. Ent,^ SO (1937)^ 
No. 6j pp. 904-910). —This further contribution (E. S. R., 76, p. 68) is a general 
discussion of the range grasshopper problem. 

A grasshopper survey for eastern Kansas, 1936, L. C. Woodruff (Jour, 
Kans. Ent. 8oc., 10 (1937), No. 3, pp. 75-83).—In determining the grasshopper 
population of eastern Kansas during the season of 1936, repeated collections 
were made in typical habitats and the relative abundance of 15) species recorded. 
A fairly distinct fauna was found to lie characteristic of the prairie grasses as 
compared with the cultivated crops. Actual injury to the native grasses was 
slight 

The principal Injurious spt'cies all l)elonged to the genus Melwnoplus. M. 
mewicanuft was of only minor importance, while its migratory phase, the R(M*ky 
Mountain grasshopper, was not observed. The rtHl-legged grasshopper was the 
outstanding pest of alfalfa but was also abundant elsewhere. The differential 
grasshopper and the two-striped grasshoppt^r were slightly less abundant than 
the red-legged grasshopper, but due to their larger size and more voracious 
feeding were probably of nearly equal importance. 

Notes on the development of red locust hoppers (Nomadaoris septeiu 
fasciata Serv.) under natural climatic conditions, C. SMEac (liul. Ent. Rea., 
28 (1937), No, 3, pp. 417--427, fig8. .9).—This is a report of observations made in 
the Nyasaland Protectorate. 

Thrips damage to cotton, E. W. Dunnam and J. C. Clark (Jour. Econ. Ent., 
SO (1937), No. 6, pp. 855-857).—The results of a study made of injury by thrips 
in experimental plats of cotton at Stoneville, Miss., during the spring of 1936, 
in which the flower thrips, the tobacco thrips, Eranklinielfa runneri Morg., and 
Sericothrips variahiliH Beach contributed to the damage, are reiwrted. In tlie 
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course of observations of 40 varieties of cotton it was found that early chopping 
and allowing a greater number of stalks to the hill decreased the percentage 
of terminal bud damage. No difference in varietal infestation was observed 
under the conditions of the experiment 

“The average boll crop for all varieties was reduced 7.72 percent and was 
set ftom 10 days to 2 weeks later on the damaged plants than on the normal 
plants. The average loss of 13.38 percent in seed cotton showed that there 
was also a decrease in the size of bolls produced by the damaged plants. 
Destruction of the terminal huds caused a loss in seed cotton production in 
34 of the 40 varieties. Commercial classification of the lint showed a loss in 
staple length on damaged plants of 7 varieties.** 

Reduction of cotton yield by thrips« J. G. Watts (Jour, Econ, Bnt, SO 
(19S7), No, d, pp, 8dd-dd5).—Observations of injury to cotton by thrips, con¬ 
ducted by the South Carolina Experiment Station at Florence, are reported. 

In a heavily Infested experimental field there were white blossoms on the nor¬ 
mal stalks on 50 days but for only 42 days on thrips-injured stalks. The reduced 
vitality, together with delay in fruiting, resulted in the Injured series opening 
only 65 percent as many blossoms as the uninjured and producing only 60 
percent as many mature bolls. Since 56 percent of the terminal buds had been 
killed in the seedling stage, as determined from a count of approximately 9,000 
plants from 200 ft. of row at each of 30 points in the field, it is concluded that 56 
percent of the plants in this field would have produced approximately 40 percent 
more cotton in the absence of thrips injury. 

Species of thrips found on cotton in South Carolina, J. G. Watts (Jour, 
Econ, Ent,y SO (1937)^ No, 6, pp. 857-860).—In this contribution from the South 
Carolina Experiment Station notes are presented on 13 species of thrips, repre¬ 
senting 10 genera belonging to 3 families and 2 suborders and found on cotton in 
South Carolina. 

The composite thrips Microcephalothrips abdomlnalis (Crawford), S. F. 
Bailey (Canad, Ent,, 69 (1937), No, 6, pp, 121-126, figs, 2), —This contribution 
deals with the structure, synonymy, and biology of the composite thrips, which 
Is very common at Davis and Sacramento, Calif., in zinnia, marigold, and 
calendula fiowers. It has been observed to be injurious to fiower seeds, 
particularly those with a thin coat. 

The iris thrips and its control by hot water, with notes on other treat¬ 
ments, F. F. Smith and L. G. Utter (U, 8, Dept, Agr, Civc. H5 (19S7), pp, 12, 
figs. 6), —^The economic importance and injury, seasonal history, macropterous 
forms, dissemination, habits, original host and home, effect of cultural practices, 
and control of the iris thrips are considered. This primary pest of iris was 
first described in 1924 by Watson (E. S. R., 53, p. 52), it having been inter¬ 
cepted on iris from Europe. Though not known to occur on established plant¬ 
ings in the United States until discovered in 1931 on Japanese iris at Hamburg, 
N. Y., as reported by Smith in 1933 (E. S. R., 69, p. 824), ii! has spread and 
now occurs in at least 10 States. 

The foliage and leaf sheaths of many types of iris show a rusty or blackened 
injury, whiAe on Japanese iris flower bracts and petals may be affected. The 
winter is passed by the adult female in the crown of the host, oviposltion 
commencing late in April and the first offspring reaching maturity late in May. 
Development of generations continues until the latter part of October. Most 
adults are wingless, but macropterous females appeared with the first generation 
and were present during the summer and early part of the fall. Migration 
apparently occurs chiefly in June when winged forms are most abundant 
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**Ctiltiiral practices such as burning off old foliage during winter or flooding 
the plants during the growing season did not control the thrips. The thrips 
may be killed on plants that have been lifted and freed of soil by immersing 
them for 30 min. in water at 110® F.; or, on plants in beds, by flooding with 
water maintained at the desired temperature and confined in a cylinder pressed 
into the ground around the plant. Japanese irises are preferably treated in the 
spring, but are also satisfactorily treated late in the summer or in the fall 
provided that newly set plants are regularly watered. Spring transplanting and 
treatment were disastrous to bearded irises, southern types of iris, and certain 
miscellaneous species, but treatments of these groups late in the summer or in the 
fall were successfuL 

“In preliminary tests with insecticides and fumigants, a spray containing 
derris powder (0.025 percent of rotenone) and sulfonated castor oil (1 to 400) 
gave a high degree of control, as did also repeated 1-hr. fumigations in which 
tobacco powder was burned beneath a paper tent.” 

Winter mortality of chinch bugs in Iowa, Q. O. Decker and F. Andre {Jour. 
Econ. Ent., SO {19S7), No. d, pp. 927-9Si, figs. S). —^A further report (B. S. R., 76, 
p. 829) of a study made during the winter of 1934r-35 is contributed from the 
Iowa Experiment Station. An unusually high winter mortality reduced the 
chinch bug population over a wide area in central and southwestern Iowa. 

Tracing long-distance movements of beet leafhopper in tlie desert, H. B. 
Dohst and E. W, Davis (Jour. Econ. Ent., SO (19S7), No. 6, pp. 9^8-954, figs. 3). — 
An account is given of tracing long-distance movements of the beet leaf- 
hopper by the plat method, which provides for the establishment of small 
plats of host plants on the desert. “The dispersal is over the desert in which 
these plats are located. The plants are irrigated in the fall and maintained 
in a growing condition so that early in the spring they are growing vigorously 
and are of suitable size to be sampled for migrating leafhoppers. The plats 
are located in the vicinity of some residence so that collections may be con¬ 
veniently made each day. This method is applicable in tracing long-distance 
movements over deserts that naturally do not have host plants or other suitable 
plants on which dispersals could be detected. Four years’ data obtained by 
this method verify earlier deductions that the spring movement of the beet 
leafhopper into the central Utah beet-growing section originates in the lower 
Virgin River Basin." 

Leafhoppers found on cotton, R. K. Fletcheh (Jour. Econ. Ent., SO (J19S7), 
No. d, pp. 86S, 864) •—Observations of leafhoppers occurring on cotton, made by 
the Texas Experiment Station in the vicinity of College Station during the 
last 10 yr., are noted. 

Cotton flea hopper control in 1936, K. P. Ewino and R. L. McGabb (Jour. 
Econ. Ent., SO (19S7), No. 6, pp. 850-854, figs. 4)-—^ report is made of the results 
of four small-plat and four large-scale dusting experiments conducted in 1936, 
in which a comparison was made of sulfur, a mixture of 10 percent paris green 
and 90 percent sulfur, and a mixture of 20 i)ercent calcium arsenate and 80 
percent sulfur for the control of the cotton flea hopper. "Infestation records 
showed practically no difference between the control secured from the two 
mixtures, and both mixtures gave better control than the sulfur alone. Bloom 
counts in the small-plat experiments showed that the cotton in the plats dusted 
with each mixture fruited about alike. In the plats dusted with sulfur there 
was an average of 86 i>ei*cent as many blooms as in the plats dusted with 
the mixtures, while In the untreated plats there were less than half as many 
as in any of the treated plats. Excessive rains during the normal fruiting 
season seriously affected the yield and reduced the gain that might otherwise 
have resulted from the control measures. The average gain in pounds of seed 
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cotton per acre from the eight experiments [was] as follows: Paris green and 
snlfnr mixture 128.9 lb., calcium arsenate and sulfur mixture 111.9 lb., and 
sulfur 111.1 lb.” 

Cotton flea hopper, an ecological problem, P. L. Thomas and W. L. Owkn, 
Jb. {Jour. Boon, But, 30 (1937), No. 6, pp. 8.^8-850).— Observations conducted by 
the Texas Experiment Station have shown that injury by the cotton flea hoi)- 
per to cotton is due more to the scarcity of other plants or weeds, such as 
primrose, the horsemints, and croton, or goatweeds, which the pest prefers, 
than to its selection of cotton. If given a chance to And its preferred host, the 
necessity for its having to feed on cotton and the injury resulting will be 
reduced. Strip planting, a form of crop rotation and dlversificalion, is 
recommended. 

Physiology of psyllid yellows of potatoes, J. R. Eykr {Jour. Econ. Ent., 30 
(1937), No. 8, pp. 891-898, figs. 6). —The results of a further study of psyllid 
yellows of i)otatoes (E. S. R., 69, p. 828) conducted at the New Mexico Ejxperi* 
ment Station are reported. It is pointed out that the infection cannot be trans¬ 
mitted mechanically through the customary inoculation mehods, nor is it 
carried over in the seed, being produced only by the feeding of the nymphal 
stages of the jumping plant louse or potato psyllid Paratrioza cockereUi. The 
adult psyllids are incapable of producing it. No incubation period is necessary 
as is the case in most insect-transmitted virus diseases, and the nymphs need 
not ha\e fed previously on Infected plants in order to produce typical symptoms. 
When the insects are removed, the plants exhibit entire or partial recovery 
provided they are not too near maturity. 

Aphid taxonomy as related to economic entomology and plant pathology, 
M. A. Palmer {Jour. Econ. Ent., SO {1937)y No. 6, pp. 910-913).- The importance 
of a knowledge of aphid identity is emphasiml in tliis contribution from th(‘ 
Colorado Experiment Station. 

Study of control measures against cotton aphid, C. C. Wu {Jour. Econ. 
Ent.f 30 {1937), No. 6, pp. 898-900). —This brief summary deals with the distri¬ 
bution, life history, cause of outbreaks, and control measures against the cotton 
aphid, based upon the author’s study during 1936 in Hopeh Province, China. 

Some aphids of the genus Capitophorus, G. P. Knowlton and C. F. Smith 
{Canad. Ent., 69 {1937), No. 7, pp. 150-152). —Under the name C. rusticatus an 
aphid collected on Artemisia trideniata in Wyoming, Idaho, and Montana is 
described as new to science in this contribution from the Utah Experiment 
Station. Distributional notes are given on other species of the genus. 

On the synonymy and biology of the strawberry aphis Capitophorus 
fragariae Theo. (1912), W. E. H. Hudson {Bui. Ent. Res., 28 {1937), No. 3, 
pp. 409-416, pis. 2). —Reference is made to the proved capacity of the aphids of 
the genus Capitophorus to transmit virus disease among strawberries, and at¬ 
tention is drawn to the confusion existing as to the synonymy of the insect prin¬ 
cipally concerned. For the first time sexual and asexual forms of the species 
commonly present in England have been observed together. Evidence is con¬ 
sidered which suggests that the aphid is 0. fragariae and that American forms 
are in realitp other, but closely related, species. The incidence of the aphid .in 
the field is considered, and the biology as observed in field and laboratory is 
discussed. Tlie economic significance of the aphid is referred to, and attention 
is drawn to the practical difilculties attending efforts to keep it in control, par¬ 
ticularly in commercial strawberry-growing areas. 

Discovery of an autumn host plant of Myzus persicae Snlzer, J. O. Bunif- 
HAM (Canad, Ent,, 69 {1937), No, 9, p. 208), —In a search made between Septem- 
ber.^8 and 11, 1937, in the potato-growing section of Carleton County, N. B., the 



1038] 


EOONOMKJ ZOOW)i;Y~10NTOM<)UKiY 


667 


alate form {fall migrants) of the green peach aphid, which leaves tlie potato 
plants in September, was discovered to be feeding and rearing young on the 
foliage of Prunus pennaylvanica and P. viruiniana. 

Tlie toxic dose of mealy-bug wilt of pineapple, W. Oarteh {Phytopathology, 
21 (1037), No. 10, pp. 071-981 ).—In this further contribution on the pineapple 
mealybug from the Hawaiian Pineapple Producers’ Experiment Station (B. S. 
R., 69, p. 829 ; 74, p. 668) the results of a series of experiments on the relation¬ 
ship between the numbers of mealybugs applied to pineapple plants and result¬ 
ing wilt are reported. It was found that occasional plants wilt following 
infestation by single mealybugs, and that the percentage of pineapple plants 
wilting as a result of infestation by mealybug colonics of varying size increases 
with the number of mealybugs. This incroa.se is not directly proportional to 
the number of mealybugs, there usually being a point on the dosage scale that 
brings a disproportionate rise in wilt percenbige; increased dosages beyond this 
I)oint result in only small increases in will ir)ercentage. Variability betvv(*en 
different oxiierimental s(‘rieH is extremely high. 

lilec on hlberiiatirig and iioii-liiberiiutiiig iiiaiiiinals, F. II. Wijlson (Jour. 
Mammal., 18 (1987), No. 3, pp. 861, 862 ).—It is pointed out that both sucking ancl 
biting lice are found only on homoiothermic hosts. All exi>erlniental work in¬ 
dicates that, while they can stand low temperatures for a short lime, in order 
lo maintain themselves and reproduce they re<iuire a temfKM-Htiire close to that 
found on their normal active hosts. 

Sex ratios and the status of the inah* in l^seiidoeoeeiiiac (Hem.: Coc- 
eldae), H. C. James (Hul. Kat. Res., 28 (1937), No. 3. pp. 429-4Sl).—T\\o citrus 
mealybug, the grai>e mealybug, the eitrophilus mealybug, Pseudororrus longi- 
spwus Targ., and TrUmyrnns pvrcgrnms Green are rei>orted upon. 

Notes on the life history and control of the eiionytniis scale (Chionaspis 
eiionytni Gonistoek), H. G. Walker (\'a. Avad. *Sc/. Proc., lOS/f, p. .i6 ).—This 
is an abstract of a eontrU)utioii from the Virginia Truck Experiment Station 
on the euonyinus scale, one of the limiting factors in tlie us4' of enonymus as 
ail ornamental plant in Virginia. 

Scurfy scale assumes new iniiK>rtanee in State, O. II. Hammer (Fann Rc.s. 
\New York Htatc Sta.], 4 (1938), No. 2, p. 6, figs. 3 ).—A brief account is given 
ol* the life history of the scurfy scale, which, for some uixletermined reason, has 
betome extremely destructive in a small area in northern Dutchess and south¬ 
ern Columbia Counties and seems to l>e spreading in all directions from this 
relatively small area. 

A large number of inseetieide tests eoiidue1<*d have shown treatments applied 
in early spring before the eggs hatch to be the most eff(*etive. Spray emulsions 
<*ontaiiiiiig from 2 to 8 percent of diiiitro-o-eyelohexylphenol oil, 4.5 liercciit of 
(*oal tar oils, or from 11.5 to 4 percent of a cmnbiiiation of coal tar and lubricating 
oils have all given very satisfactory control. Because these oils will cause in¬ 
jury to green idant tissue, they mu.st be applied while the trees are stFictl; 
dormant. 

Notes on the infection of the seventeen-year cicada (Magicieada septea- 
decim (Linn.) ) by the fungus Massospora eicadina Peck, I. J. Cantrall 
(Bui. Brooklyn Ent. Boc.. 32 (1937), No. S, pp. 120, /SJi).—Referenc^e is made to 
observations of the infection of the periodical cicada by if. cicaMaa in the region 
of Ann Arbor, Mich., during the outbreak of 3936. It is concluded that the 
females, which were more heavily infected than the males, probably became 
infected before oviposit ion. 

Horghuiii webworm studies in Texas, H. J. Rkin«\rd (Jour. Econ. Ent., SO 
(1987), No. 6, pp. Observations by the Texas Experiment station of 

food plants, life history and liahits, ami pre\eution ami control of the sorghum 
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webworm are reported. This webworm is said to be one of the major i)ests of 
grain sorghums in Texas and during wet seasons to become a limiting factor in 
their profitable production. Serious losses have been experienced throughout the 
eastern half of the State, but it has not as yet become established in the subhumld 
region of northwest Texas Where grain sorghums are grown extensively. 

The use of insecticides for control of the sorghum webworm is not practical, 
and the chief combative measures depend on crop management. Clean>up prac¬ 
tices after harvest and timely planting are most important 

Natural control of the grey banded leaf roller (Eulia mariana Fern.) in 
Nova Scotia orchards, F. G. Gilliatt (Ganad, Ent., 69 (1987), No. 7, pp. 145, 
146). —Observations of the parasites and the predators of the gray-banded leaf 
roller, a pest which appeared in the Annapolis Valley orchards of Nova Scotia 
about 12 yr. ago and has since become one of the major orchard pests, are 
reported upon. Of the 32 percent mortality of pupae observed during the winte# 
of 1235-36 in orchards at Somerset, Kings County, and Round Hill, Annapolis 
County, parasites were responsible for approximately 3 percent and predators 
21 percent. It is thought that the remainder, which were more or less mummi¬ 
fied and usually full of molds, were attacked by fungi. A list is given of 14 
species of Hymenoptera and 4 of Diptera reared from pupae collected in the 
field. The egg parasite Trichogrwmtna minutum was common, though not numer¬ 
ous, in 1935. The pentatomid Podisus maculiventris Say, a common predator, 
was unusually abundant in 1935. Other predators observed were the hemipterous 
species Deraeocoria faaciolus Knt. and Anthocoria tnuaculua Say. 

Possibilities of reducing overwintering pink boUworm population in the 
soil as shown by stripping tests, A. J. Chapman and H. S. Cavitt (Jour. Boon. 
Ent., SO (1987), No. 6, pp. 887, 888). —In work with the pink boll worm conducted 
at Presidio, Tex., during 1935 and 1936, stripping c*otton plants of all fruiting 
forms on October 1 reduced the soil population by approximately 75 i)ercent, on 
October 15 by 51 percent, and on November 1 by 18 percent. The tests indicate 
that early maturity of the crop combined with early picking and clean-up of the 
fields would greatly reduce the overwintering population of the pink boll worm. 

Parasites of pink bollworm in northern Mexico, C. S. Rude (Jour. Econ. 
Ent., 80 (1987), No. 6, pp. 838-8-J2).—Observations of parasites of the pink boll- 
worm in the Laguna, an irrigated district in the State of Durango and Coahuila 
in northern Mexico, where large acreages of cotton are grown and where the 
pink bollworm was introduced in 1911, are reported. 

The parasites particularly considered are Anachaetopaia sp,, Microhracon- 
platynotae (Cush.), M. nwllitor (Say), Periaierola ccllularis ptmctaticepa Kief., 
and Catolaccua hunteri Cwfd. Of these, M. platynotae, which attacks the pink 
bollworm larvae in squares, blooms, and bolls, appears to be the most abundant. 
Mention is also made of several other possible parasites and of four introduced 
species, namely, Exeriatea roborator (¥.), M. hrevicornia (Wesm.), M. kirk- 
patpicki Wilk., and Chelonua Uackbumi Cam., of which the last-named has 
shown the greatest indications of becoming of value in combating the pink 
bollworm. 

Imported^ parasites of pink bollworm at Presidio, Tex., 1932-36, L. W. 
Noble and W. T. Hunt (Jour, Econ. Ent., 30 (1987), No. 6, pp. 842-844). —Notes 
are presented on six species of foreign parasites of the pink bollworm which 
have been imported during the last 5 yr. and propagated at the Presidio labora* 
tory of the U. S. D. A. Bureau of Entomology and Plant Quarantine in coopera¬ 
tion with the Toxa.s Experiment Station, namely, Exeriatea rohorator F., 
Microhracon breviem nia Wesm., M. kirkpatrieki Wilk., M. mrlUior Say, Chelonua 
bl(ipkbumi Cam., and Elaamua platyedrae Ferrl'^re. 
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Outbreak of army worms (CIrphis unipuncta Haw.) in Saguenay County, 
Quebec, H. F. Lewis (Oanad, Bnt, 69 (1987), No, 10, pp, 231-288).—-Aa outbreak 
of the armyworm, obseryed by the author in the summer of 1937 along the north 
shore of the Gulf of St. Lawrence from Bale Johan Bectz to La Tabati^re, a 
distance of about 100 miles, is reported upon. 

Life-history notes on the spotted-sided cutworm Agrotis badinodis Grote, 
H. H. Walkden (Jour. Kans. Ent, 8oc., 10 (1987), No. 1, pp. 20-26, fig. 1).—This 
contribution reports observations made in the Middle West during the past few 
years of A. badinodis. This is one of the more obscure or less well known species 
of cutworms, no outbreak ever having been recorded. 

Notes on the life history of the bronzed cutworm in Kansas, H. H. Walk¬ 
den (Jour. Kans. Ent, 8oo,, 10 (1987), No, 2, pp, 52-69, fig, i).—The results of 
observations of the distribution and economic importance, seasonal history, life 
cycle, larval habitat, parasites, and diseases of the bronzed cutworm, made in 
Kansas during the past few years, are reported. Though a pest of minor im¬ 
portance on cereal and forage crops in the eastern Great Plains region, occa¬ 
sionally favorable conditions permit it to increase to a point where grasslands, 
particularly bluegrass areas, suffer moderate damage by larval feeding. 

A new gooseberry pest, Stretchia plusiaeformis Hy., J. L. Hoerner (Jour, 
Econ, Ent,, 80 (1937), No, 6, pp. 900-902, figs, 2 ),—The native cutworm 8, plusiae¬ 
formis is reported to have appeared at Manzanola, Colo., in 1931 and become 
a source of injury to the gooseberry through cutting holes in the sides of the 
fruit and eating out the seeds. The best control is obtained from the applica¬ 
tion of 3 lb. of lead arsenate in 100 gal. of water to the expanding leaves, 
which serve as food for the young larvae. 

Flight range and longevity of flood-water mosquitoes in the lower Co¬ 
lumbia River Valley, H. H. Stage, C. M. Gjulmn, and W. W. Yates (Jour, 
Econ. Ent., SO (1937), No. 6, pp, 940-945, figs. 5 ),—A study of the flight range 
and longevity of Aedes vexans Meig. and the northwestern floodwater mosquito 
in the lower Columbia River Valley, made in the course of research on the 
biology and control of these mosquitoes, is reported. 

The multiplication of the virus of yellow fever in Aedes aegypti, L. Whit¬ 
man (Jour, Expt. Med., 66 (1987), No, 2, pp, 188-145 ).—^The author, working at 
the Yellow Fever Service Laboratory at Bahia, Brazil, has shown that the Asibi 
strain of yellow-fever virus is capable of multiplying in the yellow-fever mos¬ 
quito. “Following the ingestion of infected blood, the content of virus falls 
for several days, reaching a minimum during the first week. It then increases 
rapidly until quantities of virus greater than those previously encountered can 
be demonstrated. The actual final amount of virus demonstrable, however, is 
subject to variations of which we know little.” 

Hessian fly eggs and freezing temperatures, W. T. Emeey (Jour. Kans, Ent, 
8oc., 10 (1987), No. 1, pp. 28, 29 ).—Observations made of the effect of freezing 
temperatures on the vitality of eggs of the hessian fly in January 1934 are de¬ 
tailed in table form. From 28 to 86 percent of the eggs exposed to tempera¬ 
tures which varied from 11® to 17® F. are shown to have hatched. 

Natural dispersion of Cocliliomyia americana, W. L. Babrett, Jb. (Jour, 
Econ. Ent., 30 (1987), No. 6, pp. 878-876 ).—In observations of the screwworm 
from March 6 to August 1, 1936, evidence was obtained that it migrated from 
Uvalde on the northern boundary line of the overwintering area in southern 
Texas to Buffalo, Okla., near the boundary of Kansas. “The average weekly 
rate of dispersion (after the advent of continuously warm weather) was about 
35.4 miles toward the north and about 20.3 miles toward the northeast. The 
rate of spread toward the east was much slower. At times, however, the rate 
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of weekly dispersion to the north apparently exceeded the average of 15 miles. 
The rate at which the fly dispersed shows that under favorable conditions areas 
about 1,500 mlle.s from the northern edge of the overwintering zone may 
become Infested as a result of the seasonal spread of the insect. The fly 
appears to disperse readily from areas in which tJie population of the species 
is low. Adult flies are not ordinarily carried by moving vehicles.” 

Insecticides to control blowfly larvae in wounds, E. R. McGovran {Jour. 
Econ, Ent., SO {1937), Eo. 6, pp, 876-819). —^In experiments conducted at Valdosta, 
Ga., in 1930 the author found tliat soluble pine oils Nos. 1 and 2 when combined 
with 95 percent nicotine and inetliyl tbio<‘.vaiiate, respetdivedy, and benzol with 
a cotton plug in the wound were effective larvicldes for the treatment of 
wounds on goats and sheep infested with larvae of the serewworm. 

New North American niiiscoid Diptera, H. J. limNiiAiu) {Bui. Brooklyn Ent. 
8oc., 32 (f.937), No. 2, pp. 62-7.i). —Two species belonging to the family Stephan 
ostomatidae (Sarcophagidae auct.) and six to the family Tachinidae are describee 
as new in this contribution from the Toxa.s Experiment Station. 

Studies on brood A June beetles in Iowa, P. Andkk {Iowa State Col. Jour 
ScL, 11 {1937), No. 3, pp. 267-280). —A report is made of a survey conducted h} 
(he lovv^a Experiment Station during the summer of 1935 in an effort to de 
termine the distribution of the various species of brood A .Tune beetles in Iowa 

“Sixty-nine counties were vi.sited, and a total of 42,559 speidineiis comprising 
26 .specie,s of beetles were collected. Phyllophaya hnplicita occurred more 
abundantly than any other form, w'hile P. hirticula ranked second and P. 
luyosa third. 

“Field experiments with four poison dujsts were coitducted, namely, paris 
green, acid lead ar.seiiate, calcium arsenate, and sodium flnosilicate. Plach was 
diluted with bentonite to form a btilk mixture of 69 percent bentonite and 40 
I>erceiit poison dust. Under fleld conditions their toxicity value ranked In the 
descending order riametl. A large luimher of beetles fed for various periods of 
time and left the plants when the foliage was dusted with the lirst tliree poisons 
ineiitioiied. When these were eolleeted by hand picking just l)efore they left a 
larger kill was obtained than wais tlie case where the beetles fed on the poisoneil 
foliage for a 4-hr. period. This was attributed to tlie fact that the lu'ctles 
received a toxic do.se of jK^isoii, becaino sick, and started to fly back to their 
hiding places in the soil. Results obtained with paris givcui, acid lead arsenate, 
and .sodium flnosilicate under fleld conditions clo.sely i)aralh*Ied those obtained 
with the same compounds under laboratory conditions.” 

See also a previous note (PI S. R., 76, p. 222). 

Tests for boll weevil control, using Jjatin square plat arrangement, Tal¬ 
lulah, La., 1936, R. C. Gainks {Jour. Econ. Ent., 30 {1937), No. 6, pp. 8i5~848, 
fig. 1). —Pt^jcords of boliweevil infestation at Tallulah in 1930 indicated that tin* 
l>est control was secured “with calcium arsenate, followed in order by calcium 
arsenate and sulfur 50:50 and calcium arsenate and lime 50:50. Records of 
plant height indicated uniform iilant growth throughout the various plats. Plant 
counts indicated a very uniform numlK*r of plants Ihroughont the plats. Bloom 
counts and Ik) 11 counts indicated that there was a greater amount of fruiting in 
the plats tre&ted with calcium arsenate, followed in order by plats treated with 
calcium arsenate and sulfur 50:50 and plats treated with calcium arsenate and 
lime 50:50, with the untreated plats producing the smallest nmonnt of fruit. 
These records all seem to lit in very nicely with the yields. It appears that 
the increased yields caused by the three different treatments n.sed w]n*n coin- 
l)arpd with yields In untreated plats are 8lgnlfl<?nnl, that the increased yield 
for calcium arsenate Is not signiflcanl, and that the increased yield for calcium 
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arsenate treatments over treatments with calcium arsenate and sulfur 50:50 is 
not slj?nificant.” 

Temperatures at which boll weevils freeze, E. Hixson and C. A. Sooi'Jcb 
{Jour, Econ, Ent., 80 {1981), 'No. 6, pp. 883-886, fig. J ).—Observations in Okla¬ 
homa over a period of 7 yr. have shown the cotton bollweevil to be much mortj 
resistant to cold than formerly supposed. The undercooling temperatures of 
991 boll weevils showed a range from 26.6® to —9.4° F. Those undercooled in 
November and February were the most resistant, while those unde^c^>oled in 
December and March were the least resistant. Winters having low minimum 
temijeratures were followed by small field i)opulations of hibernated weevils 
whether the impulation the previous year was large or small. 

Toxicity of high temperatures to bean weevil c‘ggs, H. Mknusan, Jr., and 
G. F. MacLeod {Jour. Econ. Ent, 80 (1931), No. 6, pp. 05i-988, fig. 
reporting upon the results of studies conducted, the details of which are given 
in tables, it is iHunted out that the relation of mortality of bean weevil eggs 
to time of exposure and to temperature used can be expresse<l by two asym¬ 
metrical curves. “The largest variation in ]>ercentage mortality of the eggs 
occurred in the middle* jiortions of the curves and de<:*rGaRed toward each end 
of the curves. Due to the asymmetry of the two curves, the smallest errors in 
terms of time or temi)erature of exposure, i. e., dosage equivalents, [were] in 
the case of variable temi)eratures in the high mortality range and in the case 
of variable time of exposure in the low mortality region. The resistance of 
eggs to high temp<»ratures increased with the age of the eggs. Eggs surviving 
high temperature exposure's w(*re delayed in hatching, and the amount of delay 
was directly proportional to the resultant mortality for any given treatment.” 

Wintering bees in Minnesota, M. G. Tanquaby {Jour. Eton. Ent., 80 {1981), 
No, 6, pp. 91i5-948 ).—The replies to a questionnaire issued by the Minnesota 
Kxi)eriment Station in the spring of 1986 to about 500 beekeepers in the State, 
relating to the most serious wintering problems met with by apiarists, are 
considered. 

The control of carpenter ants in telephone poles, R. B. Friend and A. B. 
Carlson {CminecHcut [New Ha^cnl 8ta. Bui. 1^03 {1981), pp, 909-929, figs. 6).— 
Report is made of an investigation of means for preventing the increasing 
loss in telephone poles (’aused hy carpenter ants, particularly the black carpenter 
ant, conducted from 1983 to 1937, inclusive. 

Tlie exiierlnients condu<*t(Hi liave shown that a suitable chemical injected for¬ 
cibly into the top of an ant cavity in a sufliclent quantity will eliminate the ant 
colony from the iK)le. Coal tar creosote diluted with an equal volume of either 
relined (*roosote or gasoline w'as efficient and not exi)ensive. The fact that 
dead ants w’ere found in galleries where no stain of creosote w^as visible indi¬ 
cated that th(» fumigant properties of the mixture are of some imi>ortanee. 

“AltlKHigh poison baits have been successfully used in controlling cariauiter 
ants under certain (*onditions, there are obvious objections to using such poisons 
in this work. Aside from the difficulties of prei^aring and handling poisons, it 
does not api)ear advisable to use them where their ultimate disposition is un¬ 
known. The few trials made with a thallium sulfate bait indicated a certain 
effectiveness, but the creosote mixtures are more effective and easily handled. 
The sodium arsenlte solutions used were Ineffective. 

“The failure of the highly volatile fumigants used in the earlier trials makes 
their practical value under the conditions very questionable. 

“From a practical standijoliit there is a limit lo the size of ant cavities which 
<*an lie treated successfully. If the cavity extends over 7 ft. above the ground 
level, the results of treatment are questionable. Moreover, the thickness of 
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sound shell in such cavities is very likely to be below minimum requirements. 
These long cavities are also very likely to have long narrow galleries extending 
high into the pole and not subject to treatment. Generally speaking, any pole 
containing an ant cavity which extends over 7 ft. above the ground line should 
not be treated but should be replaced. 

“The amount of material to be injected depends mainly on the size of the 
cavity. It is the opinion of the authors, based on an examination of the poles 
treated, that not less than 1 pt. should be injected into a cavity 4 ft. or less in 
length, and not less than 2 pt. into cavities between 4 and 7 ft. in length. The 
success or failure of the treatment depends on the skill of the operator. 

“Whether or not a treatt'd pole will become reinfested with ants in the future 
has not been determined. No rcinfestation has taken place in successfully 
treated poles within 2 yr. of the time of treatment. The presence of creosote 
In the walls of the cavity would tend to repel ants. If a new colony should 
become established, it would not become large enough to cause serious injurj 
to the pole within 2 yr. of the time of establishment, which would be 3 yr. aftei 
treatment. Poles are inspected every 3 yr., and such an insiKiction would deteci 
the ant colony in time to avoid much injury. 

“The observations on infested poles lead the authors to believe that an in¬ 
spection every 3 yr. is sufficient to detect ant colonies in chestnut i)oles before 
the injury due to the ants will cause a pole to fail.” 

Temperature preference of the firebrat (Thermobia domestica Packard) 
(Thysanura), J. A. Adams {Iowa State Col. Jour. 8oi., 11 (1981), No. 8, pp. 
259--265, figs. 2). —^A description is given of a thermotropometer designed for 
determining the temperature preferences of the firebrat, together with the results 
obtained in its use. 

A new species of Apanteles ( Hym.: Brae.) bred from Myelois ceratoniae 
attacking carobs in Cyprus, D. S. Wilkinson (Bui. Ent. Res., 28 (1987), No. 8, 
pp. 468-466, figs. 8). —^A parasite of the pyralid M. ceratoniae, a pest of the beans 
of the carob tree (Ceratonia siliqua) in Cyprus, is described as new under the 
name A. myeloenta. 

Notes on the biology of Microplectron fuscipennis Zett. as a cocoon para¬ 
site of Diprion polytomum Hartig, W. A. Reeks (Canad. Ent., 69 (1987), No. 8, 
pp. 185-187), —A 3-yr. study has shown the eulophid parasite M. fuscipennis, 
introduced from Europe where it is widely distributed, its habits there having 
been reported upon by Morris and Cameron (E. S. R., 74, p. 377) and by Ullyett 
(E. S. R., 76, p. 80), to give promise of becoming an Important factor in the 
control of the European spruce sawfly in Canada. It is definitely known to 
withstand the rigorous winters of Quebec. 

The insect parasites of the spruce sawfly (Diprion polytomum Htg.) In 
Europe, K. R. S. Mobbis, B. Oamebon, and W. F. Jepson (Bui. Ent. Res., 28 
(1937), No. 3, pp. 841-898, figs. 20). —^A report is made of the progress of a study 
by the Imperial Institute of Entomology of parasites of the European spruce saw- 
fly, an outbreak of which pest over a large area in the center of the Gaspi6 
Peninsula in eastern Quebec, Canada, was discovered in 1980, as reported by 
Balch and S^pson (B. S. R., 68, p. 74). Introduced without its natural enemies 
and reproducing in America parthenogenetically without native parasites, it has 
continued to increase in importance and now constitutes one of the most serious 
and dangerous forest pests Introduced into North America. Severe damage was 
caused in 1986 over some 10,000 sq. miles, and its range extended southwaid 
through New England into Connecticut and westward into the Province of 
Ontario* In Europe, where the work was conducted and It normally reproduces ^ 
b isexualiyi it occurs over the entire range of spruce (Pioea eacelsa) from Finland 
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to Yugoslavia, but has never caused serious damage to tbe forests, being on the 
whole a comparatively rare insect Since the work was commenced, at which 
time 11 species and 1 variety of parasites had been recorded, 25 additional forms 
have been reared from the larvae or cocoons of this and related species (particu¬ 
larly D. sertifer), which will usually attack the European spruce sawfly, the 
majority having been collected in Czechoslovakia. 

Brief descriptions and a key are given to the adults of 31 forms, together with 
information on their biology and descriptions and a key to the mature larvae of 
the primary parasites. Fifteen of the 31 forms are primary, 5 can be primary or 
secondary, 9 secondary only, and the status of 2 is unknown. Eleven forms have 
been introduced into Canada, of which several have become established. 

Control of the garden centipede In California, A. E. Miohelbacheb (./oar. 
Econ, Ent, SO (1937), iVo. <J, pp. fig, i).—Studies of the garden centipede, 

conducted in the delta of the Sacramento River, have shown that it can be suc¬ 
cessfully controlled by flooding infested fields in summer for a period of from 
several days to a week. The observations indicate that cultural methods used 
in the growing of different crops have an influence on the population of this 
pest. 

**Calcium cyanamide had apparently little effect upon the garden centipede, 
but the application of the material might prove very beneficial if applied to soils 
deficient in available nitrogen. Carbon disulfide was found to be very effective 
against the garden centipede, even when applied to cold wet soil of a levee, if 
2 oz. of the material were added to holes 18 in. apart and the holes in alternate 
rows staggered to minimize the distance the gas would have to diffuse.” 

Method of obtaining an index to density of field populations of citrus red 
mite, L. S. Jones and D. T. Pbendebgast (Jour, Econ, Ent,, SO (7937), Vo, 3, pp. 
9S4r-’940, figs, 2), —In work conducted at the California Citrus Experiment Station 
an accurate and relatively rapid method of obtaining an index to populations of 
the citrus red mite on citrus trees was found practicable. “This method involves 
the random collection of 50 leaves from each half of a tree and, when present, 
the selection of three heavily infested fruits from three relatively constant posi¬ 
tions. The samples are placed in a 5 percent formalin solution immediately after 
picking. 

“The samples are brought into the laboratory where the eggs are removed from 
the leaves by a hot solution of potassium hydroxide, and the solutions containing 
the mites and eggs combined in a Dazey churn. During uniform agitation a 
200 cc aliquot is removed and filtered. The mites and eggs thus secured, which 
represent one-eighth of the total mites and eggs present in the sample, are then 
counted with a low-power microscope.” 

An eriophyld mite Injurious to tomato, A. M. Massee (Eul, Ent, Res., 28 
(19S7), No. 3, p. 40S).—A mite enemy of the tomato in Queensland, Australia, 
and Auckland, New Zealand, is described as new under the name Phyllocoptes 
Igoopersici. It causes silvering and curling of the lower leaves, the stem and leaf 
stalks turn brown and the lower leaves and flowers fall off, and the fruits become 
stunted and rough-skinned. 

ANIMAL PRODUCTION 

Principles of feeding farm animals, S. Bull and W. E. Oarboll (Neto York: 
Maomillan Oo., 1987, reu. ed„ pp, XI+S95, figs. 60 ).—In this revised edition the 
authors have completely rewritten the original text (B. S. R., 36, p. 597). The 
book is designed as a text for elementary courses in general f^ing and as a 
handbook for practical livestock feeders. 
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Effects of mineral deficiencies in animals, B. W. Faibbanks (North Amor. 
Vet., 18 (1887), No. 8, pp. 29, 80-83).—This article offers a brief r^sum^ of the 
effects of dehcleucies of common salt, calcium, and phosphorus in the nnimal 
diet 

Comparative studies on the effects of calcium upon the growth of young 
animals, K. Iguchi, K. Mitamuba, and T. Kamiya (In Neve Forsvhungen in 
Tierzucht und Abstammungalehre (Ducrgt FestHchrift'l, Bern: Verhand»clruckere% 
AG„ 1888, pp. 113-123, figs, 3). —Experiments dealing with the effects of various 
calcium supplements in the ration of young rats receiving a basal diet of pow¬ 
dered unhulled rice and of young calves receiving a basal diet of timothy hay 
and rice bran are reiwrted by the Hokkaido Imperial University, Japan. 

Calcium supplements, in general, increased tbe rate of growth, decrciised tli(' 
phosphorus content, and increased the calcium content of the blood, urine, and 
feces, and increased the bone ash (*ontent of rats. With calves the calciun^ 
supplements markedly increased the rate of growth, decreased the inorganic 
phosphorus content, and incn^ased the pH value of the blood and urine, but 
exerted little intiuence on the bone ash content. The relative effecti\eness of the 
various calcium supplements is indicated. 

Manganese and cotmlt in plant and animal economy, E. Browning (Nr/. 
Prog. [London], 32 (1937), No. 126, pp. 276-289). —This is a review of available 
information relating to the occurrence of manganese and cobalt in plant and 
animal tissues, with particular reference to their normal metabolism and then* 
[tosslble functions in the vital processes. 

Relativity of pliysiologic time and physiologic weight, 8. Brody (Growth, 
1 (1937), No. 1-6, pp. 88-87, figs. 5). —Investigations on the comparative rates of 
growth and senescence in differt'iit species of animals gave evidence tlmt a given 
chronologic time unit has a different physiologic time significance in different 
organisms and in the same organism at difft»rent ages. However, when the age 
curves of growth and scne.seence of 10 different species were plotb'd against the 
unit of physiologic time, as proixised hy the author, the curves closely coincided, 
indicating the correspondence of physiologic ages for these different species. 
Likewise it is suggested that a unit of physiologic weight equivalent to the 0.73 
power of live weight is more useful for comparative purposes than gravitational 
weight 

The shape of the longissimus dorsi muscle in domestic animals, ,1. Ham¬ 
mond (In Neue Forschungen in Tierzucht und Ahstammungslehre [Duerst Fest¬ 
schrift]. Bern: Verbandsdruokerei AO., 1936, pp. 92-97, figs. ^).—Based on records 
taken on entries in the carcass competitions of the Sinithfield Club shows, data 
are presented on the width, depth, and shape index of the longissimus dorsi 
muscle for different weight groups of three breeds of swine, six breeds of sheep, 
and five breeds of cattle. The relation of the shape index of this muscle to the 
type and stage of maturity of the different groups is discussed. 

Gastric secretion in ruminants, 1). L, Espe and C. Y. Cannon (Atner. Jour. 
Physiol., 119 (1987), No. Jf, pp. 720-723, figs. 3). — ^The Iowa Experiment Station 
conducted a series of experiments to determine the rate of gastric secretion In 
calves durii^ normal prefeeding periods, during periods in which the animals 
were teasea witli food or sham-fed, and during brief post-feeding periods. 
Three calves with Pavlov pouches, two of which also had esophageal fistulas, 
were employed. 

The response during periods of teasing or sham-feeding with milk as compared 
with that during prefeeding periods led to the conclusion that the psychic phase 
of gastric secretion in these animals was absent or of very minor importance. 
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[Lirestock inyestigatioiis In Colorado] {Colorado 8ta» Rpt, 1937, pp, 18, 
J^S ),—^Results are briefly noted on the effects of continuous, deferred, and 
deferred-rotational grazing? on range forage; the oflect of ferric citrate and 
phosphoric acid on the incidence of perosis in chicks; aind the value of Hpr()ute<l 
oats and beet-top and soybean silages as sources of vitamin G in poultry rations. 

[Livestock investigations in Georgia] {Georgia 8ta. Rpt, 1937, pp, 22-32, 
37-41i ^)‘—^Results are briefly noted on the value of peanut hay v. cowpea 

hay and of cowpea bay v. bay and corn-sorgo silage in beef cattle fattening 
rations; the value of winter grazing for dairy calves; menhaden fish oil v. 
cod-liver oil for growing pigs; Ibe use of ixjanut meal with corn and with 
sweetpotatoes for fattening swine; the effects of grazing winter wheat on the 
rate of gain in suckling laml)s; swc'ctpotatoes v. corn, and Sericra lespedeza 
hay V. cowpea hay for fattening lambs; tin* effect of light in sheep breeding; 
and methods of controlling internal parasites in sheep. 

Pasture improvement studies yielded information on the rate of gain of 
browl cows and their calves on unfertilized pfistures and on pastures receiving 
lime and phosphorus, and the comparative gains of steers on improved and 
unimproved pastures. 

Nutritional characteristics of some mountain meadow hay plants of Col¬ 
orado, .T. W. Tobiska, E. Douglass, C. E. Vaii.^ and M. Moiuiis (Colorado 8tn. 
Tech. Hal. 21 {1937), pp. 23). —In extension of early studies (K. S. R., 2, p. 319), 
the hay samples described in this bulletin include 10 of the most common indi¬ 
vidual species of hay plants and mixed hays from upland, midland, and low^- 
land areas. All samples were oI)tained from the North Park area during 
the seasons of 1933 and 1934. Data are presented on the organic and mineral 
analyses and the vitamin A, B, and G potency of the various samples. The 
fodder analyses of the nonleguminous species of the mountain hay plants, 
rushes, and sedges were not essentially different from those of similar plants 
grown in otlu'i* regions. Silica proved to be the predominating ash ingredient 
in most of the hay plants. However, tht*y contained as high a percentage of 
phosphorus as irrigated alfalfa and much more manganese than the alfalfa 
hay. Both the North Park hay and Colorado alfalfa contained adequate 
amounts of minerals for animal subsistence. Blo-assay of the 1933 samples 
showed that tliese hays contained fnnn 15 to 30 or more units of vitamin A, 
from 1.5 to 4 units of vitamin B, and from 4.1 to 6.6 units of vitamin G per 
gram, indicating that such forages are a reasonably satisfactory source of 
these essential factors. 

The mineral content of timothy hay and oat straw as fed in eastern Can¬ 
ada, P. O. Ripley and S. N. Hamilton (Net. 18 {1937), No. 1, pp. 1-9),— 
Data are reported on the calcium and phosphorus content of oat straw and 
timothy hay samples collected from eight oxi)erimental or demonstration farms 
in eastern Canada. The average i)ercentage of calcium (dry basis) in oat 
straw ranged from 0 26 to 0.36. Tlie average i)ercentage of phosphorus was 
distinctly low tliroughout the series of oat straw, ranging from 0.06 to 0.16, 
with an average of about 0.07. The timothy samples ranged from 0.29 to 0.56 
percent calcium and from 0.09 to 0.15 percent phosphorus. The series averaged 
0.12 percent phosphorus, whic*h is much nearer normal than in the case of 
oat straw. 

Thi) influence of airtight closing lids upon the progress of conservation 
and the quality of silage ftrans. title], K. DiBrrRiOH {Biedermanna Zenthl, Abt, 
B, Tiererniihr., 9 {1937), No. 3, pp. 255-286, flgtt. 2; Eng. abs., pp. 28J,, 285) -The 
author has studied the progress of fermentation, the bacterial content, and 
the pH of clover and marrow-stem cabbage silages prepared without preservii- 
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tiyes and with additions of sugar, mineral acids, and carbon dioxide and sealed 
in airtight glass containers. Parallel trials were also conducted with silages 
covered with a layer of soil. 

The airtight seal markedly retarded the progress of fermentation, especially 
in the upper layers of the silage. Sugar exerted a favorable influence on the 
fermentation process in both fresh and wilted plant material. Introduction of 
carbon dioxide exerted only a slight beneficial effect, and in silages receiving 
mineral acid and sealed the formation of carbon dioxide was so completely 
checked that artificial introduction of carbon dioxide was without effect. The 
upper layers of silage under a seal of loam were superior to those under the air¬ 
tight seal. Protein losses and digestibility were not appreciably affected by 
the different manners of fermentation. 

The relative vitamin A content of three varieties of North Western Dent 
corn—Manitoba-grown Red, Yellow, and American Yellow, M. C. Hebneb 
{8oi, Agr,, 18 (19S7), No. i, pp. 52-57).—An experiment at the University ol 
Manitoba compared yellow dent corn imported from the United States with 
Manitoba Yellow corn and Manitoba Red corn as sources of vitamin A for 
young growing chicks. Each variety of corn was fed at 20-, 40-, and 60*percent 
levels in the experimental rations and constituted the sole source of vitamin A. 

Each of the Manitoba varieties was fully equal to the American Yellow 
com, 20 percent of either of these varieties providing suflacient vitamin A for 
optimum healthy growth of chicks to 8 weeks of age. The growth rate of chicks 
on the 20-percent American Yellow corn diet was slightly below that obtained at 
the 40- and 60-percent levels. 

Vitamins A, O, and D in maize as affected by variety and stage of growth, 
W. B. Esselen, Jb., C. R. Fellebs, and B. Isgub (Jour. Nwfr., 14 (1557), No, 5, 
pp, 50S-511 ),—^The Massachusetts Experiment Station has determined the vitamin 
A, C, and D contents of six varieties of com, obtaining samples of immature 
com plants (25 cm in height) and of the plant and grain at the time of 
maximum growth, and again 1 mo. later when the leaves and stalks were 
beginning to turn brown. 

There was a definite Increase in vitamin A content of the plant as it ap¬ 
proached maturity (49 and 70 units per gram dry basis for young and mature 
samples, respectively), but a marked loss both in vitamin A and moisture 
occurred after the plants had attained maximum growth. Only the yellow 
pigmented kernels containe<l demonstrable amounts of vitamin A, and the 
content of these decreased after maturity and as they dried out. The vitamin 
0 content decreased with maturity, the young and mature samples averaging 
93.5 and 72 units, respectively, per gram of dry matter. The fresh plant 
material contained an antirachitic substance which was rapidly lost on storage. 
The fresh immature or ripe kernels contained only traces of vitamin D. The 
importance of reporting vitamin data for plant material on a dry basis is 
stressed. 

The vitamin content of sweet lupines; Sweet lupine meal from strains 
Weiko and 80 [trans. title], A. Soheunebt (Biedermannfi ZentU., Abt. B, 
TieremUh%, 9 (7957), No, 5, pp, 242-249, figs. 2; Eng. als., p. 2-}9).—Bio-assay of 
these two strains of alkaloid-free yellow sweet lupine indicated that the Weiko 
strain contained approximately 30 international units of vitamin A per gram, 
while the other strain was much lower. Both strains contained about 5.6 units 
of vitamin Bi and over 1 biological unit of the growth-promoting factor per 
gram. 

The ration of the method of drying cacao beans to the vitamin D con* 
t;pnt of the shells [trans. title], A. Soheunert (Biedermanns Zentll,, Aht. JB, 
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TierernAhr,, 9 (i997), No, S, pp, 950--S64; Bug. ahs,, p. 854).—The shells of 
artlflcially dried cacao beans were found to contain less than 10 percent as 
much vitamin D as the shells of sun-cured beans. 

Inspection of commercial feeding stuffs, 1987, T. O. Smith and H. A. Davis 
(iV'eio Hampshire 8ta, Bui, 857 (1557), pp. 108). —^This is the usual report of the 
guaranteed and found analyses of 400 brands of feeding stufEs collected during 
the year ended June 1987 (E. S. R., 76, p. 519). 

Utilization studies with artiilcially dried, ground, .protein-rich green feeds 
by ruminants [trans. title], G. FabLiOH and F. Habino {Biedermanns Zentbl., 
Alt. By Tiererndhr., 9 (1557), No. S, pp. 204-213; Eng. als., p. 815).—The 
digestibility of the nutrients in ground and chopped artificially dried green 
alfalfa and in a chopped artificially dried vetch mixture was determined in 
trials with wethers. Data are presented on the comix)8itio]i and coeflicients of 
digestibility for each product. 

Grinding the alfalfa increased the digestibility of the crude protein, fat, 
and crude fiber as compared with the chopped alfalfa, while the digestibility 
of the nutrients in the vetch mixture was somewhat higher than in the alfalfa. 
The alfalfa meal, chopped alfalfa, and chopped vetch contained 108.3, 103.5, 
and 101.7 g of digestible crude protein and 293.3, 269, and 385.2 g of starch 
value per kilogram, respectively. 

Further studies on the influence of green feed, silage, and hay on the 
metabolism of ruminants [trans. title), F. Schnepf {Biedermanns Zentlhy 
Alt. By Tiei-emdhr.y 9 (7557), No. 5, pp. 191-203y figs. 2; Eng. als. p. 203 ).— 
These studies deal with the nitrogen and calcium balance, the carbon dioxide 
tension of the blood plasma, and the pH of the blood and urine of wethers as 
affected by the feeding of a red clover and timothy mixture in the fresh green 
state, as hay, and as silage. The silages were prepared either with additions of 
hydrochloric or sulfuric acids or with 1 ])ercent of sugar. 

The carbon dioxide level in the blood plasma and the levels of calcium re¬ 
tention followed similar trends when animals were subjected to the different 
feeding regimes so that each was considered a valuable measure of the health¬ 
fulness of various feeding stuffs. The pH of the blood showed only slight 
variations and was of little value in this respect The pH of the urine showed 
very violent reactions to the influence of diet, but individual variations were 
too great to Justify its use as a standard of comijarison. Hay possessed a 
somewhat stronger basic effect than the green plant material. Silage pre¬ 
pared with sugar had a similar effect to that of green feed, but the acid silages 
had a pronounced negative influence on the calcium metabolism and blood 
picture. Replacing one-fourth of the dry matter in the acid silage ration with 
hay partially balanced the negative effects of the mineral acids. 

Vitamins, minerals in cattle feeding. A, C. Dahlbkbo {Farm Res. [New 
York State Sta.}y 4 {1938), No. 8, pp. 1, d).—This article refers to previous 
findings on the value of vitamins A and D concentrate for calves (B. S. R., 77, 
p. 237) and describes an extensive long-time feeding trial now in progress to 
determine the combined value of additional vitamins and minerals in the 
ration of presumably well-fed dairy calves and eowa 

Roughage rations for finishing steers, J. H. Jones {Cattleman^ 24 {1937), 
No. 5, pp. 21, 22, fig. 1).—The results of an experiment dealing with a feeding 
program for the efficient utilization of home-grown feeds in the steer fattening 
ration is reported by the Texas Experiment Station. Six lots of steers, aver¬ 
aging approximately 720 lb. per head, were on trial for 196 daya All,lots 
received 1.5 lb. of cottonseed meal and 2 lb. of whole cottonseed per day and 
hegari fodder ad libitum throughout the trial. Ground alfalfa hay was fed at 
49881—88-7 
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the rates of 2, 3, 4, 4, 5, and 6 lb. per head daily in lots 1 to 6, respectively, 
and ground milo grain was fed in increasing amounts during the last 84 days, 
equivalent to about 2.5 lb. per head daily throughout the trial. 

The largest average daily gains per steer (1.84 lb.) and the greatest net 
profit ($89.68 per head) were realised on the hand-fed group of steers receiving 
4 lb. of alfalfa daily, followed closely by the hand-fed groups receiving 5 and 
3 lb. of alfalfa and the self-fed group receiving 4 lb. of alfalfa. The lowest 
daily gain and also the lowest net profit was realized on the group receiving 
6 lb. of alfalfa. The feeding of large quantities of roughage in the fattening 
ration proved entirely satisfactory. 

Beet tops for fattening steers, IT, G. E. Mobton and H. B. Osland {Colorado 
Sta. Press Bui. 9S (1937), pp. 11, fig. i).-—The second report of this study 
(E. S. R., 76, p. 375) presents the results of the 1937 test, with extracts from 
the previous report.. 

Dried beet tops, beet top silage, and stacked beet tops were each fed as sup 
plements to a corn-cottonseed cake-wet beet pulp ration for fattening steers. 
The dried tops or silage proved much more desirable than the tops stacked with 
straw. Clean tops were of the greatest value in the form of silage, but dirty 
tops gave best results when dried since this allowe<l the cattle to separate the 
soil from the tops. The loss of nutrients was least in the dried tops, followed by 
silage, and was by far the greatest in the stacked material. Replacing all the 
wet beet pulp in the basal ration with beet top silage gave unsatisfactory results. 
It is recommended that to avoid digestive disturbances the tops in any form 
should not be fed in large quantities for more than 120 days or in limited quan¬ 
tities for more than 150 days. Each ton of beets produced about %, and Mi 
ton of green, wilted, and dried toiw, respectively. One group of steers receiving 
“C” molasses in place of cottonseed cake made satisfactory gains. Despite the 
bitterness of this product, it was apparently palatable to the steers and can be 
used to good advantage as a partial substitute for cottonseed cake. 

The importance of cod-liver oil in the calf ration [trans. title]* L. Palo- 
HEIMO (Bicdrrniamis Aht. B, Tiermulhr., 9 (1937), Ao. 3, pp. 

figs. 5; Eng. abs., pp. 240, 241) •—Continuing the studies on rearing calves with 
limited amounts of whole milk (E. S. R., 77, p. 840), calves were subjected to 
the same feeding regime except that the cod-liver oil supplement was omitted 
from the diet. The.se calves thrived nearly a.s well ns those receiving from 5 to 
10 g of cod-liver oil daily, even though the total allowance of whole milk was 
limited to from 10 to 15 kg. There was no indication that special preparatory 
feeding of the dams during advanced pregnancy was necessary to Insure thrifti- 
ness of the calves reared in this manner. 

The problem of yellow beef fat, H. R. Gurr.BERT (Calif. Cattleman, 2 (1937), 
No. 2, pp. 6, 7, 12). —^This article discusses the yellow fat problem with refer¬ 
ence to the caTises of yellow color in fat and reasons for buyer prejudice against 
yellow carcasses. Recommendations are offered for meeting this problem along 
the lines of consumer education to overcome such prejudice and a minimizing 
of fat color qs a factor in determining grade of beef. Prom the producer stand¬ 
point certfftn practical feeding methods are .suggested which will tend to reduce 
the yellow fat color in market cattle. 

A study of the utilization of glycine as a protein substitute for growing 
sheep [trans. title], J. Schmidt, J. Kuesch, H. P^wthoipp, and B. Reddieui^ 
(Biedermanna Zenthl., Alt. B, Tieremdhr., 9 (1937), No. 3, pp. 214r-22S; Bng. aba., 
p, 22S), —Sheep from 25 to 40 kg in weight were not affected by the presence of 
glycine in the ration but the feed Intake and development of younger animals 
irdre unfavorably infinenced by glycine feeding. 
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A study of the value of corn, cottonseed meal, alfalfa hay, prairie hay, 
and wheat pasture for fattening lambs, H. M. Bbigos (Southwest. Sheep and 
Goat Raiser^ 7 (1937), No, 2, pp. 8, 21), —In a lamb-feeding experiment reported 
by the Oklahoma Experiment Station a variation from the usual feeding trial 
procedure was introduced in that the amount of feed intake was regulated so 
that approximately equal average daily gains were made by all lots. When all 
rations contained adequate amounts of protein this method gave a direct measure 
of the energy value of the feeds studied for fattening purposes. 

Three lots of lambs on a uniform allowance of alfalfa hay received corn and 
cottonseed meal at the rates of 1.16 and 0, 1.05 and 0.1, and 0.54 and 0.71 lb. per 
lamb daily, respectively. When fed at the rate of 0.1 lb. per lamb dally cotton¬ 
seed meal was worth 141 percent more in productive value than the corn it 
replaced, but at the higher level of fee<ilng it had a value of only 85 pei*cent that 
of corn. Three lots receiving a constant allowance of corn and cottonseed meal 
but varying amounts of alfalfa and prairie hay indicated that with adequate 
protein in the ration the productive value of prairie hay was 79 percent that of 
alfalfa. A combination of alfalfa and prairie hay (0.3:1) was no more efficient 
than prairie hay alone. 

Comparing the rate of gain of both light and heavy lambs on wheat pasture 
with and without grain Indicated that grain feeding was not economical. The 
light lambs made more rapid gains than the heavy lambs, but did not tinlsh 
quite so well. The percentage of shrinkage, dressing percentage, and market 
grades of the various lots of lambs are presented. 

Western slope lamb feeding, G. E. Morton, II. B. Osland, and R. O. Tom 
(Colorado Sta, Press Bui, 91 (1937), pp, 7).—The results of feeding trials over 
a 114-day period with 4 groups of 65 lambs each are reiwrted. The experimental 
rations were (1) corn and alfalfa hay, (2) corn, cottonseed cake, and alfalfa, 

(3) corn, discard beet molasses, and alfalfa, each of which were hand-fed, and 

(4) corn, beet molasses, and alfalfa, self-fed as a ground mixture. 

The addition of cottonseed cake to the basiil corn-alfalfa mixture promoted 
greater and more economical gains. Each ton of cake replaced 3,349.8 lb. of corn 
and 140.3 lb. of alfalfa in the ration. At prevailing prices the beet molasses 
proved a profitable substitute for part of the corn in the basal ration. Bach ton 
of molasses replaced 1,681.7 lb. of corn, but required 2,140.1 lb. more alfalfa. 
The molasses-fed Iambs were not as firmly fleshed as the check lot and required 
at least 10 days longer in the feed lot to attain a comparable degree of finish. 
Self-feeding the ground mixture produced greater gains, but required more feed 
per unit of gain and proved less economical than hand-feeding. 

The influence of sulphur in a ration on the growth and properties of wool, 
II, J. C. SwABT (Ztschr, Ziioht,, Reihe B, Tierzucht, u. Ziichtungsliol,, 36 
(1936), No, 3, pp, 307^36, figs, 4; Oer. abs,, pp, 333, 334).—-Continuing this 
study (B. S. R., 77, p. 834), two groups of wethers fed on a high plane of 
nutrition alternately received rations high and low in sulfur. The results gave 
no indication that a higher sulfur content in the ration influenced the live weight 
of the sheep, the total weight of wool produced, or the sulfur content of the 
wool. Further, staple length, average fiber diameter, or extensibility of wool 
were not infiueiiced by the level of sulfur feeding. There was a tendency for 
rations high in sulfur to increase the number of crimps per unit length of 
wool, but to decrease the carrying capacity per unit of cross-section area. 

The influence of calcium and phosphorus in a ration on the growth and 
properties of wool, HI, J. C. Swam (Ztschr. Ziicht,, Reihe B, TiereucM, u. 
ZUchtungsbioh, 87 (1937), No. 1, pp. 77-^i, figs. 2; Oer. abs., pp. 90, 9i).—In 
further studies, one group of mature wethers received a low calcium basal 
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ration (CaO/PaOt ratio of while the second group received the same 

basal ration supplemented with ground limestone and steamed bonemeal 
(OaO/P,Oi ratio of 1:0.9). 

Analyses of the data from these two groups indicated that an excessive 
amount of calcium and phosphorus in the ration had a tendency to retard body 
weight increases, to decrease the monthly growth of staple length and total 
fleece weight, and to produce a flner wool of greater extensibility and with a 
higher percentage of flbers showing a three-phase extension curve. The supple¬ 
mented ration had no influence on the varying capacity per unit area of 
cross section of wool fiber or on the crimps per unit length of wool produced. 

Standardisation of quality numbers of wool, IV, J. G. Swabt (Ztsohr, 
zachty Reihe B, TierziidhL u. ZUohtungshioL, S7 (1987), No. 2, pp, 219-286, 
figs. 8; Oer, alts., pp. 285, 286). —^A comparison of certain described arbitrary 
quality standards used in wool grading with the actual diameters and crimp of 
wool samples gave evidence that the arbitrary and crimp quality numbers 
showed a fairly close agreement, but that diameter quality numbers did not 
show a high percentage of agreement with the arbitrary standard, diameter 
values exceeding the arbitrary numbers for fine wools but falling below it for 
coarse wools. 

It is concluded that such arbitrary standards should be used only in a de¬ 
scriptive sense as an expression for a certain type of wool regardless of its 
fiber diameter. The wool character of breeding stock should be selected on the 
basis of crimp and fiber thickness and not on crimp as indicative of fiber thick¬ 
ness. 

Swine feeding investigations, 1926 to 1960 and 1930 to 1935 (Kansas 
8ta. Circs. 187 (1987), pp. 15, fig. 1; 188, pp. 26, fig. J).—Studies by O. B. Aubel 
and M. A. Alexander reported in Circular 187 for 1926-1030 deal with (1) the 
relative value of various protein supplements and protein supplementary mix¬ 
tures for fattening swine, (2) com v. Atlas sorgo for hogs, and (3) alfalfa 
pasture feeding v. dry-lot feeding for fattening spring pigs. 

Cottonseed meal alone proved decidedly inferior to tankage as a supplement 
to corn and alfalfa pasture. However, the cottonseed meal-tanlcage mixture 
1:1 proved a satisfactory substitute for tankage, and additions of bonemeal 
and ground limestone to cottonseed meal improved its feeding value. A mix¬ 
ture of equal parts of linseed meal and tankage was less effective than a 1:2 
mixture, the latter proving equal to tankage alone as a supplement. Com gluten 
meal either alone or in combination with bonemeal was an unsatisfactory 
substitute for tankage for fattening pigs in dry lot. Both cottonseed meal and 
com gluten meal were more valuable as a protein supplement to com when 
pigs had access to alfalfa pasture than when they received alfalfa hay. A 
ration of com, tankage, and alfalfa hay, all self-fed, produced greater gains 
than one of com and alfalfa self-fed plus tankage and shorts hand-fed as k slop. 
Sixty-one percent protein tankage promoted more rapid gains than 48 i)ercent. 

Shelled com produced slightly more rapid daily gains and better finish than 
ground Atlas sorgo when each was self-fed to fattening pigs. The sorgo 
proved to be 93.5 percent as valuable as com. 

Pigs self-fed com and tankage on alfalfa pasture made more rapid and more 
economical gains and consumed less than half as much tankage as pigs self-fed 
com, tankage, and alfalfa hay in dry lot 

Tests from 1930 to 1985, by C. E. Aubel and W. E. Connell as reported in 
Circular 188, deal with (1) the relative value of various protein supplements 
and protein supplementary mixtores for fattening swine, (2) com v. wheat for 
fllttening hogs, (3) the desirability of restricting tankage in the ration of 
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fattening pigs when self-fed corn, (4) alfalfa pasture feeding v. dry-lot feed¬ 
ing for fattening spring pigs, (5) preparation of the grain feed for fattening 
pigs, and (6) soiling alfalfa for fattening pigs. 

Linseed meal or cottonseed meal fed alone or the two mixed in equal pro¬ 
portions proved decidedly inferior to tankage as a protein supplement. How¬ 
ever, mixtures of tankage, linseed meal, and cottonseed meal 2:1:1 or two 
parts of tankage with one part of either linseed meal or cottonseed meal were 
practically equal to tankage alone. Tankage and alfalfa hay, each fed free-choice, 
and a tankage-alfalfa meal mixture 3:1 were practically equal as supplements. 
Sweetclover hay proved inferior to alfalfa hay, but sweetclover meal was prac¬ 
tically equal to alfalfa meal when fed in the above manner. Semisolid butter¬ 
milk proved less effective than tankage. Meat scraps were practically as efficient 
as digester tankage when fed to pigs on alfalfa pasture. 

Pigs receiving ground wheat required less grain and less protein supplement 
per unit of gain than pigs receiving shelled corn, but whole wheat proved less 
efficient than the corn. 

Feeding tankage throughout the fattening period to pigs receiving corn and 
alfalfa pasture or corn and alfalfa hay in dry lot gave markedly better results 
than when tankage was omitted or fed only during the early stages of the 
fattening period. 

Previous observations on the value of alfalfa pasture for fattening pigs were 
confirmed by these studies. 

There was little difference in the rate or efficiency of gain between lots 
receiving ground corn and shelled corn. Soaked corn increased the rate of 
gain but also increased the feed required per unit of gain as compared with 
shelled corn. 

The hand-feeding of fresh-cut green alfalfa two or three times per week to 
pigs receiving corn and tankage was loss efticieiit than alfalfa pasture but 
practically equal to alfalfa hay. 

Chemical studies on chicken blood, S. R. Shimek {New Hampshire Sta, 
Tech, Bui, 69 (1967), pp. 16 ).—Data are reported on the blood analysis of samples 
from 130 different birds, including 123 mature chickens and 7 immature pullets. 
Maximum, minimum, and average values are indicated for nonprotein nitrogen, 
uric acid, urea nitrogen, preformed creatinine, creatine and creatinine, calcium, 
phosphorus, glucose, chlorides, alkali reserve, and pH, and a composite value 
obtained for each of these constituents is compared with results obtained in 
other laboratories. 

No difference could be noted in the more common blood constituents between 
birds suffering from paralysis, cannibalism, or the after effects of tremors, and 
normal birds. There was no significant diiference in the nonprotein nitrogen, 
uric acid, and glucose between pullets fed a 16-percent protein and those fed 
a 26-percent protein diet or between mature birds of different breeds. The 
health of the bird, state of egg production, type of feed consumed, time of last 
feeding, and the cyclic action of the liver are listed as probable causes of the 
wide variation in the percentage of blood constituents which have been 
reported. 

A bibliography of 60 titles Is appended. 

The utilization of food elements by growing chicks.—H, A comparison of 
protein concentrates from single and multiple sources, O. W. Agkebson, 
M. J. Bush, and F. B. Mussbhl (Nebraska Sta. Hes, Bui. 94 (1967), pp, 8).-— 
Continuing this line of investigation (B. S. R., 77, p. 888), a ration containing 
12 percent of meat scrap as the sole protein concentrate and one containing 
5 percent each of meat scrap, fish meal, and dried buttermilk were compared 
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in a growth and body analysis experiment with White Leghorn chicks. All 
chicks received identical amounts of the ration daily, accomplished by the 
hand-feeding of a pelleted ration. 

The percentage rate of gain, the gain per gram of nitrogen consumed, and 
the mean net weight were greater in the lot fed the mixture of three protein 
concentrates. The average retention of nitrogen, calcium, and phosphorus was 
greater and the percentage of nitrogen, calcium, and phosphorus contained in 
the chicks was also slightly greater for the lot receiving the mixed protein 
supplement. Within the lots a significant difference was found between the 
sexes, the gain per gram of nitrogen fed and the percentage of nitrogen, cal¬ 
cium, and phosphorus retained being greater for the males than for the females 
on each ration. 

Raising chickens with skim milk, with particular consideration to the 
different months of hatching [trans. title], E. Mangold and H. Damk^htAr 
{Arch, Geflugelk., 11 {19Sl)y No, 3-4, pp, 121-137, figs, 2; Eng. ahs., pp. 136, 
137). —Groups of chicks hatched in March, April, and May were raised from 1 mo. 
of age to maturity on a diet in which skim milk was the only source of pro¬ 
tein in comparison with control groups receiving a 20-percent protein diet 
with fish meal as the principal protein. Chicks receiving skim milk ad libitum 
consumed sufficient amounts to provide approximately a 2Q-percent protein diet 
except for the May-hatched chicks, which consumed somewhat less protein 
in the fourth and fifth months. Skim milk consumption averaged 0.57 1 per 
bird in the first month and 4.62 1 per bird in the fifth month. Optimum growth 
was obtained up to the fifth month on the skim milk ration, but with the onset 
of laying the birds did not consume sufficient protein for satisfactory egg 
production. The May-hatched chicks consumed more feed, utilized their feed 
more efficiently, and equaled the March-hatched chicks in weight at 5 mo. 
of age. 

Kentucky bluegrass in all-niash rations, G. D. Buckner, W. M. Insko, Je., 
J. H. Martin, and A. Harms {Poultry 8ci,, 16 {1937), No. 6, pp. 426, 427). —In 
tests at the Kentucky Experiment Station, in which 17 percent of air-dried 
bluegrass replaced wheat feed in a satisfactory basal ration and in which 27 
percent of dried bluegrass replaced both wheat feed and dried skim milk, it 
was found that bluegrass in the diet materially reduced the total mash consump¬ 
tion by chicks, increased mortality, and materially reduced the rate of growth 
over a 10-week feeding period. Because of its bulkiness, due to its high fiber 
content, air-dried bluegrasih is not considered a satisfactory ingredient in an 
all-mash ration for growing chicks. The ad libitum feeding of fresh bluegrass 
is recommended. 

The vitamin A content of pilchard oil, H. I. Milne, L. Rudolph, and W. D. 
MoFablanb {Poultry 8oi., 16 {1937), No. 6, pp. 555-557).—Studies at the Uni¬ 
versity of Alberta gave evidence that the vitamin A potency of good pilchard 
oil, as determined both by spectrophotoinetric methods and bio-assay with chicks, 
was much less Jthan that of good cod-liver oil. In the chick tests, the growth 
rate followed fairly closely the vitamin A assay by means of spectrophotometry. 
The untreated pilchard oil showed a higher vitamin A potency than the un- 
saponiflable fraction, while growth response indicated that the latter value was 
a more accurate estimate of its biological value. Practically no difference was 
noted in the assay of the untreated cod-liver oil and its unsaponifiable fraction. 
There was no indication that pilchard oil contained a growth-promoting factor 
which was not vitamin A. 

Obaervations on some symptoms of vitamin A deficiency in chicks, B. W. 

^Hkywano and R. B. Moboan {Poultry 8ci„ 16 {1937), No, 6, pp, 388-392, figs, 2).— 
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Observations on certain deficiency symptoms in chicks receiving a vitamin 
A-deflcient diet were made at the U. S. D. A. Poultry Experiment Station, Glen¬ 
dale, Ariz. Ataxia occurred in 226 chicks, with the age at first appearance ranging 
from 11 to 43 days and the duration of life after its appearance ranging from 
1 to 25 days. Of all chicks examined for evidence of death from vitamin A 
deficiency, 52 percent were found to contain a deposit in the bursa of Fabrlcius. 
In most cases this deposit was white and varied in quantity from a few flakes 
to a plug which distended the bursa to more than normal size. All chicks 
having such a deposit had pnjviously shown ataxia. A retention cyst filled 
with a clear fluid and apparently originating from the ureters was found 
in approximately 30 percent of the chicks which died while receiving the 
deficient diet. Many chicks showing such cysts also had a deposit in the 
bursa of Fabrlcius. 

The influence of fat-soluble vitamins on egg production and egg shell 
composition, A. D. Holmes, P. Tripp, and P. A. Campbeli. {Poultry ScL, 16 (1537), 
No. d, pp. 404-41^^^ 4)- —In a test extending over 52 weeks, three groups of 

well-matured Rhode Island Red pullets were fed well-balanced all-mash rations. 
One, 1.25, and 2 percent of sardine body oil was added to the rations of groups 
1, 2, and 3, respectively. 

No significant differences were observed in the total mash consumption, gain 
in body weight, (»r extent of mortality in the three groups. The average egg 
production w’as 180.4, 1S7.8, and 107.2 for groui)S 1, 2, and 3, respectively, while 
the eggshell w^eight was lea.st for group 1 and greatest for group 2 for prac¬ 
tically the entire exiKjrimental period. The vitamin A reserve in the livers and 
the vitamin A and I) content of the eggs from group 1 was materially lower 
at the end of the year’s test than corresponding values for group 3. 

The relative flavin (vitamin G) content of dried skimmilk, dried whey, 
and dried biitterniilk, V. Heiman and J. S. Carver {Poultry Nc/., Hi {1937)^ 
No. 6, pp. 434 - 437 , fig. /).—In a study at the Washington Experiment Station, 
the growth response of chicks on a flavine-lacking diet was compared with that 
on similar diets containing dried whey, dried .skim milk, or sweet cream 
buttermilk, employing triplicate lots of 15 chicks for each ration. 

By establishing the line of best fit between the mean weights of groups 
receiving 0, 3, and 10 percent of dried whey and then projecting on this lim* 
the weight increases over the negative controls Induced by the other dairy prod¬ 
ucts in the rations, it was ascertained that the neutralized dried whey containiKl 
between 10 and 20 percent more vitamin G tlnin the dried skim milk. The 
dried buttermilk contained from 90 to 100 pt'rcent more than the drle<l .skim 
milk and from 60 to 70 percent more than the dried whey. 

Supplementary fats in the fattening ration, W. A. Maw, I. E. Puudington, 
and A. J. G. Maw {8ci. Agr., 18 {1937), No. 2, pp. 102-107 ).—Tests were con¬ 
ducted at Macdonald College, Quebec, in which live weight gains and degree 
of fattening of Rhode Island Red cockerels fed a basal fattening ration of 
wheat, oats, and barley were compared with those of similar groups receiving 
the same basal ration supplemented with corn and with varying amounts of 
corn oil. 

Total gains on the corn-supplemented ration were slightly lower during the 
21-day fattening period than on the basal ration, while all gi*oups receiving 
corn oil exceeded the check lot in total gain. Greater gains were made with 
14- and 21-day fattening jieriods as compared with a 7-day feeding period, and 
the gains during the shorter period had a very high coetficient of variability. 
The addition of corn to the basal diet increa.sed the percentage of fat in the 
body tissue, but this effect was not observed in the rations containing corn oil. 
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Table poultry productioiiy A. J. Maodokald and J. W. T. Kat (Harp^ Adams 
Agr. Col. Bui U (IPd7), pp. 81).—In a comparison of four rations for growing 
chicks, in each of which com meal and weatings (wheat feed) comprised 70 
percent of the ration, equal proportions of corn and weatings produced heavier 
birds at 8 weeks of age than proportions of 7:3, 3:2, and 2:3. However, 
at 14 weeks of age there was little difference in the average weight of birds 
or in total feed consumed per pound of gain on the four rations. During a 
subsequent fattening period the average rate of gain for cockerels increased 
with each additional increment of weatings in the ration, 1. e., most rapid gains 
were obtained at a corn: weatings ratio of 2:3 and least rapid gains at the 
rate of 7:3. In another fattening trial a ration of 6 parts of skim milk 
powder and 95 parts of ground oats gave as good fattening and proved more 
economical than a ration of ground oats mixed with skim milk or equal parts 
of skim milk and water. 

A study of curved breastbone in the White Leghorn and Brown Leghorn 
breeds [trans. title], H. Biegert {Arch. Oeflilgelk., 11 (1537), "No. 7-8, pp. 809- 
W, figs. 19; Eng. als., pp. 8^8, 247). —^The occurrence of curved breastbone was 
observed in three poultry flocks, including three strains of White Leghorns 
and one of Brown Leghorns and totaling 1,154 individuals. 

The percentage of abnormal birds was essentially the same in all flocks, 
and the earlier hatches were more susceptible. Although the final percentage 
of abnormal chicks was similar for the two breeds, the deformity occurred 
at a more advanced age and with more severity in the Brown Leghorns. No 
difference between sexes was evident, and the extent of curvature was in¬ 
creased by roosting. This condition was evidently not associated with rickets, 
since varying the calcium and phosphorus contents and ratios in the ration and 
adding vitamin D in different quantities and from various sources failed to 
prevent or cure it, and high protein levels in the diet did not aggravate it 
Individuals apparently varied in their ability to assimilate minerals, since 
the deformity occurred only in birds with poorly calcified beastbones. Iul)red 
and outbred strains were equally susceptible. The abnormality did not exert 
a significant Influence on the production and hatchability of eggs or on the 
quality of the progeny. 

The comparative efficiency of vitamin D from cod liver oil and Irradiated 
cholesterol for laying birds, R. M. Beihke, P. R. Rkcobd, O. H. M. Wilder, and 
D. O. Kbnnard {Poultry Sci., 16 {1937), No. 6, pp. 4^8-441). —The seven groups 
of White Leghorn pullets employed in a trial at the Ohio Exx)eriment Station 
included a negative control lot and groups receiving 25, 60, and 100 U. S. P. 
units of vitamin D per 100 g of ration from irradiated cholesterol and from 
cod-liver olL 

Based on the body weight, mortality, egg production, percentage of dried 
eggshell, hatchability of eggs, vitamin D storage in chicks, and the vitamin D 
potency of egg yolks, it is concluded that irradiated cholesterol and cod-liver 
oil are equally effective as sources of vitamin D for laying birds. The results 
indicate that 60 or more U. S. P. units per 100 g of ration are required for 
optimoti hatchability. 

Interrelationships of egg production factors as determined for White 
Leghorn pullets, I. M. Lebnkb and L. W. Taylor {Jour. Agr. Rea. lU. 8.], S5 
(1937), No. 9, pp. 703-712). —^The California Experiment Station has analyzed 
the production records of two generations of selected White Leghorn pullets 
that had completed their full first biological laying year without a pause in 
egg production, 1. e., had no periods of 7 consecutive days of nonproduction 
during that time. Two measures of annual egg production were used: (1) That 
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during the 385 days following the first egg, and (2) that from the time of 
first egg at sexual maturity to the last egg laid at the onset of fall molt. 
The record year was divided into three 4-mo. periods, designated winter 
(November-February), spring (March-June), and summer (July-Dctober). Co- 
eificients of simple correlation between the various observed factors and ’ 
coefficients of multiple correlation between various combinations of independent 
Variables and yearly production are indicated. 

The percentage of the variance in annual egg production which could be 
accounted for by the variations in age at first egg, age at last egg, and winter, 
spring, or summer rates of production ranged from 55.3 to 91.4, with evidence 
that the variance of these factors is genetic in nature to a considerable degree. 
Among the factors considered, age at last egg was the most Important single 
factor affecting egg production. The rate of production during either the 
winter or spring periods was more valuable than the summer-fall rate in 
predicting annual production. 

The connection between the rate of maturity and the egg production of 
White Leghorn pullets, J. B. van db:b Meulen {Landl)ouw1c, Tijdsohr, [Wagen- 
ingen], 49 (19S7), No. 602-608^ pp. 656-664, fig. 1; Eng. al)8., pp. 66Sy 664). —Infor¬ 
mation is presented on the relation between the age at sexual maturity and the 
egg production of 938 White Leghorn pullets representing various strains and a 
wide range of feeding conditions. A curvilinear correlation was found to exist 
between rate of maturity and either winter egg production or total egg produc¬ 
tion. Variations in environmental conditions during the growth period were 
found to influence this relationship as well as the rate of maturity. Eliminat¬ 
ing the records of those birds which came into production last materially in¬ 
creased the average production. No relation was apparent betw’een rate of 
maturity and mortality or average weight of eggs produced after December. 

The transmission of xanthophylls in feeds to the yolk of the hen's egg, 
V. Heim AN and L. A. Wilhelm (Poultry 8ei.^ 16 (1937), No. 6, pp. 400-403, 
figs. 3). —In trials at the Washington Experiment Station varying quantities of 
dehydrated alfalfa leaf meal, Argentine yellow corn, domestic yellow corn, and 
mixtures of the alfalfa meal and corn were added to the basal diet of experi¬ 
mental groups of laying pullets. It was found that the first increment of 
xanthophylls added to the ration from any of the three sources caused a greater 
change in yolk color than additional corresponding increments. Alfalfa leaf 
meal produced a greater yolk pigmentation than corresponding quantities of 
corn, and the Argentine yellow flint corn gave a higher pigmentation than a 
like quantity of domestic yellow dent corn. When xanthophyll-rlch feeds were 
added to the diet the Increase in yolk color w^as very rapid, while the loss of 
xanthophylls from yolks was more gradual when such feeds were removed 
from the diet. 

The effect on yolk color of various ingredients in poultry feeds, L. A. 
Wilhelm and V. Heiman (Poultry Eci., 16 (1937), No. 6 , pp. 4 I 6 - 4 I 8 , fig. 1 ).— 
In further studies it was found that barley produced more yolk color than 
wheat, oats, or rye; green pea meal was only slightly less effective than a 
corresponding amount of alfalfa leaf meal in Intensifying yolk color; none of 
the protein concentrates tested contained significant quantities of yolk coloring 
material; succulent alfalfa, fresh lawn clippings, and green curly kale pro¬ 
duced essentially the same degree of yolk color, and fresh carrots had only 
a slight effect in this respect; and 2 hours' access to alfalfa range was nearly 
as effective in intensifying yolk color as 6 or 11 hr. on such range. 

The Haugh unit for measuiing egg quality, R. R. Hauoh (U. 8. Egg und 
Poultry Mag., 43 (1937), No. 9, pp. 553-555, 572, 573, figs. 5).—The Haugh unit, 
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as described in this article, is based on the observation that the change in quality 
or condition of nn egg varies as a negative logarithmic function of the albumin 
height. It is expressed by the formula 

in which H equals the albumin height in millimeters, O is a constant 32.2, and \V 
is the weight of the egg in grams. The correction for weight in this formuhi 
becomes zero when the w^eight of the egg is 2 oz., in which case the quality 
score varies as the logarithm of the albumin height. The numerical value of 
this index equals the quality value. 

The relation of this unit of egg quality measurement to other scoring methods 
and the practical value of the formulas and charts presented are discussed. 

The chemistry of eggs, P. E. Ilowic aind II. W. Titus (U. E(j(f avd Poultry 
Mag., 4S (1937), No. 9, pp. 584-537, 575-577).—This article from the U. S. D. A. 
Bureau of Animal Industry offers a critical review of recent dcvelopincats in 
this field and ix>ints out promising fields for future research. 

Egg turning, pipping position, ami malpositions, T. (\ Bykkly and M. W. 
Olsen (Poultry ScL, 16 (1937), No. 6, pp. 371-373, figs. 2).-A stinly by the 
U. S. D. A. Bureau of Animal Industry of the effec ts of turning horizoidally 
placed eggs about their long aixes for the last time on the eighteenth, nine¬ 
teenth, and twentieth days of incubation gave evidence that 90 percent of those 
turned on the eighteenth day were pipi)ed on the upper shell surface, while 
those turned on the nineteenth day were pipped on aill surfaces, and about 
60 percent of those turned on the twentieth day were i)ipi)ed on the lower shell 
surface. A comparison of the pipping position of one lot of eggs turned on the 
nineteenth day and normally incubated with the beak i>osition of einbrychs in 
a similar lot of eggs turned on the nineteenth day and immediately cooled to 
prevent further embryonic development gave evidence that about one-half of 
the embryos in eggs turned on the nineteenth day oriented themselves with 
respect to gravity through their own efforts. 

The size and shape of turkey eggs, E. M. Funk (Poultry t(> (1937 ), No. 
6, pp. 398, 390). —Data presented by the Missouri Experiment Station on the 
size of turkey eggs laid by Bronze pullets dining February, March, April, and 
May indicated a mean weight of 84.5 g, a mean diamoten* of 48.6 nun, and a 
mean length of 66.6 mm. The loefflcient of correlation hetwc'cn weight and 
width was 0.895 and l)etween width and length was 0.75:1. Variability of diam¬ 
eters and lengths was less than that for iveight. 

Squab production, C. S. Plait and li, S. D^re (New Jrrsry Stas. Bui. 634 
(1937), pp* 18, figs. 6). —A report of the New Jersey State pigeon breeding test 
for the 5-yr. period ended September 21, 1936, is presented. 

The average annual production per pair of birds entered was 11.4,squabs, 
totaling 214.9 oz. live weight. Average gross returns were $3.89 i)er pjiir, and 
the average net return over feed cost was $1.46 per pair. The spread between 
the higl^i^st producing pairs or the highest producing i)ens (five pairs) of each 
breed and the average of all entries indicates the iwssibility of impi-ovlng 
production through selection and breeding. Brief reports of research trials 
indicate the beneficial effects of artificial lighting, the deleterious effects of an 
all-mash ration, and the adequacy of simple grain mixtures. 

Practical suggestions for feeding, housing, hutching and rearing, mar&eting, 
and selection of breeding stock are offered. 

Hatching pheasant chicks on Christmas day, T. H. Bibsonnette and A. G. 
Cbech (Amer. Nat., 71 (1937), No. 736, pp. 5)25^28).—^Continuing previous light- 
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Ing studies with pheasants,* birds were brought Into laying at 185 days of age 
and eggs hatched on Christmas day, 138 days earlier than normal. 

DAIRY FARMING—DAIRYING 

Report of the Chief of the Bureau of Dairy Industry, 1937, O. E. Reed 
(17. 8. Dept, Agr,t Bur. Dairy Indus. Rpt., 1937t pp. 36). —Reports of investiga¬ 
tions with dairy cattle at the Beltsville, Md., and fi.eld experiment stations 
include breeding, feeding, and management studies, with particular reference 
to increasing the milk- and butterfat-producing capacity of dairy herds through 
continuous use of good proved sires, chopping hay before storing, baling hay 
following field curing, snow-fence silos and other methods of preserving rough- 
age and their maximum use in the dairy feeding program, making silage from 
legumes and grasses, corn silage and grain supplements as the entire ration, 
treatment for mastitis, artificial insemination, the relation of conformation and 
anatomy to producing capacity, bonemeal v. disodium phosphate, and input as 
related to output. Nutrition experiments noted include the relation between 
diet and fecundity, the vitamin A requirements of dairy cows, the carotene 
content of roughages, and the vitamin A potency of butter. 

From studies with dairy products, results are presented on tests for mastitis, 
the curd tension of milk and its relation to digestibility, the composition of the 
fatty acids of milk, oxidized flavor development, the control of bacterial spores 
in milk, and certain factors relating to the manufacture of butter, cheese, and 
ice cream. In the field of new luetlnxls and utilization of byproducts, progress 
is reported in the use of whey for food purijoses and in the production of lactic 
acid and lactose, improvt'd methods in the manufacture of Cheddar- and 
Roqnefort-tyix? cheeses, and the use of valve-vented cans for packaging cheese. 
Data on milk-bottle losses, the cream line on raw milk, the stability of chlorine 
solutions, and the home production of sonr cream are also reporte<l. 

[Progress of dairy research in Scotland] (Hannah Dairy Res. Inst., Ann. 
Rpt., 8 (1937), pp. 2/f, pis. 2). —This reiM>rt of research in progress pre.sents in¬ 
formation on the protein re<iuireinents of dairy cows, the production of artificially 
dried grass, biochemical phasic of milk .secretion, the relative value of raw and 
pasteurized milk for calves, the pasteurization and bacteriological control of 
milk, bitterness and discoloration in canned cream, defects in canned milk 
products due to micro-organisms, the keeping quality of milk powders. 

Relation of stable environment to milk production, M A. R. Keixky and 
I. W. Rupel (U. 8. Dept. Ayr., Tech. But. 591 (1937), pp. 60, figs. 2/).— The 
Investigations reported in this bulletin were conducted at Genesee Depot, Wis., 
during the winters of 1939-31 and 1931-;I2 in cooix}ration with the Wisconsin 
Experiment Station. A large barn divided into four sections, each housing 22 
cows, was used during both winters of the study, and during the last winter 
an open .stable housing 8 cow.s was added to the test. Three of the test 
stables were held at constant different temperature levels, wiiile the fourth 
.section and al.so the open stable were allowed to fluctuate with the weather 
about as undt‘r usual herd management. Uniform lots of cows were stabled 
under the different temperature conditions, with all other environmental factors 
being held as uniform as possible. The extensive data presented indicate Jhow 
different temperature levels, sudden changes in temperature, and drafts affect 
milk and butterfat production, water consumption, live weight, pulse, respira¬ 
tion, body temperature, and health of the cows. 

The optimum barn temperature under the conditions of this trial appeared 
to be about 50® P. At 60®-65®, milk production was above the average, but 


•Science, 88 (1936), No. 2156, p. 392. 
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butterfat was below the average. At these higher temperatures the rate of 
respiration was materially higher, and the cows appeared less comfortable, also 
cowpox was more prevalent than at lower temperatures, indicating that under 
good conditions artificial heating of stables is undesirable. Sudden changes of 
10? within the range of 45°-65® principally affected the first three milkings. 
Risk of sickness, particularly pneumonia, increased with the degree of exposure 
to drafts. The rate of decline in milk production was greater in stables allowed 
to vary In temperature than in those held approximately constant. Cows in 
open barns dropped sharply in production during cold periods, but with the 
return of mild weather they recovered more quickly than cows in stanchions. 
Loss of milk yield during temporary cold was partially compensated by increase 
in the percentage of butterfat. 

Fertilization of pastures for milk production, A. D. Pratt and C. W. Holda- 
WAY {Virginia Bta, Bui. S09 (19S7), pp. 15, figs. 5).—^The results of 7 years* in¬ 
vestigation on the value of various fertilizer treatments for increasing the yield 
of bluegrass pastures are reported. All areas were grazed with milking cows 
which received no supplementary feed. 

The increase in milk production due to various fertilizer treatments ranged 
from 31 percent for an annual application of lime and phosphate to 75 percent 
for heavy applications of complete fertilizer. The increase in digestible nutri¬ 
ents resulting from pasture fertilization cost more per unit than those from 
unfertilized areas. However, the increase in butterfat production was sufficiently 
great to still allow a margin of profit. Weeds and bare ground were replaced by 
pasture plants as a result of fertilization, and grazing was available earlier in 
the spring and later in the fall, thus shortening the barn feeding period. The 
effectiveness of any fertilizer treatment was largely dependent on the amount 
and distribution of rainfall. Five years of constant heavy grazing did not com¬ 
pletely exhaust the available fertility provided by two heavy applications of 
complete fertilizer. The condition of surplus pasturage in late May and early 
June and scarcity of pasturage during the dormant period of bluegrass in July 
and August was made more acute by applications of fertilizer, emphasizing the 
need for supplementary pastures to provide grazing for such periods of shortage. 

The use of extracted olive pulp in the feeding of milk cow.s [trans. title], 
R. Raimondi (Riv. Zootec., H {19S7), Nos. 8, pp. 77-8^; 3, pp. llJhll6, 119-125, 
fig. 1). —In a reversal feeding trial with two groups of six milking cows each, 
a normal ration of mixed concentrates was compared with one in which 30 per¬ 
cent of olive pulp replaced an equivalent amount of com, the rations being so 
adjusted as to contain similar amounts of digestible protein and crude fiber. 

The ration containing the olive pulp proved to be palatable, being readily con¬ 
sumed by all individuals. Under the conditions of this test, milk and butterfat 
production was maintained equally well on the two rations, while the live weight 
gains were slightly less on the olive pulp ration. The olive pulp was very low 
in digestible protein, relatively high in cellulose, and was adjudged to have about 
one-third the nutritive value of corn. 

Numerical analysis of the Ohio investigations into the mineral metabo¬ 
lism of milch cows: Factors influencing the intestinal absorption of cal¬ 
cium, A. WesAslund {Lanthr. Eogsk. Ann. [Uppsala], 4 {1937), pp. 55-88, figs. 7; 
8wed. alts., pp. 83-87). —This paper presents a numerical analysis of experimental 
data published by the Ohio Experiment Station (E. S. R., 35, p. 481; 37, p. 169; 
40, p. 373 ; 48, p. 375; 51, p. 875) on the mineral metabolism of milk cows. 

With particular reference to factors affecting the amount of calcium excreted- 
In the feces, it is shown that an increase in calcium consumption was accom¬ 
panied by an equally large increase in fecal loss of calcium within the range 
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reported, indicating that the absorption of calcitun Is not improved by increased 
consumption. An increase in phosphorus consumption was accompanied by a 
reduction in fecal calcium, the calcium absorption consequently being improved. 
There was a tendency for a high digestible nitrogen intake to affect negatively 
calcium absorption. Heavy milking cows absorbed more calcium than light 
milkers, indicating that an increased demand on the part of the mammary gland 
improves intestinal calcium absorption. 

With reference to urinary excretion, the greater the amount of urinary phos¬ 
phorus the smaller was the amount of calcium absorbed. No optimum calcium: 
phosphorus ratio could be established from these data. 

Physiology of dairy cattle, I, n {Jour, Dairy Res, [London], 8 (1937), No, 
i, pp. 105-131), —^Part 1, Reproduction and Lactation, by J. A. B. Smith, and 
part 2, Nutrition, by S. Morris, give comprehensive reviews of recent develop¬ 
ments within these specific fields of dairy science. References to the literature 
during 1934-3d Include 97 citations in the first review and 129 in the second. 

The utilization of lactic acid by the lactating mammary gland, W. R. Gra¬ 
ham, Jb. (Jour, Biol, Ohem., 122 (1937), No, I, pp. 1-9), —Lactating goats sur¬ 
gically prepared as described were used as experimental subjects in this study 
by the Missouri Experiment Station. Arterial and mammary venous blood 
samples were taken simultaneously for comparative analyses. 

Attempted balance experiments over short periods of time indicated that con¬ 
siderably more lactose was secreted by the mammary gland than could be ac¬ 
counted for by the removal of glucose from the blood. The analyses of arterial 
and mammary venous blood samples showed that an average of 29.5 percent of 
the glucose and 28.8 percent of the lactic acid was removed from the blood during 
its passage through the udder. In further balance exiieriments it was ascer¬ 
tained that about 85 percent of the lactose formed during experimental periods 
could be theoretically accounted for by the glucose and lactic add removed from 
the blood. The possibility of amino nitrogen in the blood serving as a source of 
carbohydrates in milk secretion is discussed. 

The utilization of fractions of the nitrogen partition of the blood by the 
active mammary gland, W. R. Graham, Jb., V. B. Peterson, O. B. Houohin, 
and C. W. Tubnbb (Jour, Biol, Ghent,, 122 (1933), No, 2, pp, 875-m).—Employ¬ 
ing the method of obtaining blood samples as described above, samples col¬ 
lected from lactating goats at varying intervals after milking were analyzed 
to determine arterial-mammary venous differences for nitrogen partition of the 
blood. Nitrogen fractions determined included total, nonprotein, amino, and 
urea nitrogen in whole blood, and total, fibrin plus globulin, nonprotein plus 
albumin, nonprotein, amide, and fibrin nitrogen in the blood plasma. 

These data indicate that the mammary gland was utilizing globulin, amino 
acids, and undetermined fractions of the nonprotein nitrogen partition of the 
blood, with evidence that milk nitrogen is derived chiefly from the globuliq^ 
fraction. Large amounts of nitrogen were returned to the albumin fractio^i 
of the venous plasma. The mammary glands were in negative nitrogen balance 
for some time after milking with a gradual change to positive balance, indicat¬ 
ing that nitrogen may be stored in the gland for utilization in the future 
production of milk. 

The production of urea in the mammary gland, W. R. Gbaham, Jr, O. B. 
Houohin, and O. W. Tubneb (Jour, Biol, Ghent,, 120 (1937), No, 1, pp, 29-33).--^ 
In studies at the Missouri Experiment Station with goats in early stages of 
lactation as experimental animals, the levels of urea nitrogen were determined 
in simultaneous samples of arterial and mammary venous bloods. These 
samples were obtained from animals nursing young and from milking animals 
at 1-2, 4, 8, and 14 hr. after milking. 
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All samples, except the group obtained at 1~2 hr. after milking, consistently 
showed a higher level of urea in the mammary venous blood, the average 
increase over that in arterial blood amounting to 4.6 percent. These results were 
interpreted as indicating tliat the mammary gland can produce urea from 
some nitrogenous source which undoubtedly comes indirectly from feed pro¬ 
tein. The results are discussed with reference to the stimulating effect of high 
protein diets on lactation. 

The vitamin O content of cow’s milk, S. K. Kon and M. B. Watson (Bio- 
them, Jour,^ 31 (1937) ^ No, 2, pp, 223-226, figs, 2). —Studies at the National 
Institute for Research in Dairying gave evidence that milk from healthy cow 
udders contained vitamin 0 in only the reduced form, that the season of the 
year and the nutrition of the cows had no effect on the vitamin 0 content of 
mixed herd milk, and that the vitamin C content of colostrum was only slightly 
higher than that of normal milk. Limited observations Indicated that milk 
from mastitis-infected quarters was lower in vitamin C than milk from normal 
udders. 

Activatability of milk as affected by feeding ergosterol to cows, R. F. 
Light, L. T. Wilson, and C. N, Fbey (Jour, Nutr,, U (1937), No, 6, pp, 463- 
457), —^The direct addition of 0.42 mg of ergosterol per quart resulted in an 
attaining by the treated milk of more than twice the antirachitic potency of 
normal milk when the two lots were subjected to comparable irradiation with 
ultraviolet light. When unirradiated ergosterol was fed to milking cows at the 
rate of 120 mg per cow daily, either in the form of crystalline ergosterol dis¬ 
solved in oil or as dried yeast, the activatability of milk from cows fed in this 
manner for 2 weeks was no greater than the milk from the normally fed con¬ 
trol group, thus confirming the theory that plant sterols are not absorbed by 
mammals. 

Milk-borne diseases, W. M. Soorr (Jour. Dairy Res. \London], 8 (1937), No. 
2, pp. 265-273). —A review of recent findings relating to the epidemiology of 
milk-borne infections. Forty references to the literature are noted. 

The resazurin test: Its use and practicability as applied to the quality 
control of raw milk, W. D. Barrett, H. Rutan, and J. A. Keehtan {Jour. Dairy 
8oi., 20 (1937), No. 11, pp. 705-709). — A. comparison of the reduction time of 
resazurin and methylene blue and a study of the relationship of resazurin 
reduction to Breed microscopic and standard plate counts on a large number 
of milk samples led to the following conclusions: 

Information obtained on the sanitary qualities of milk through 1 hr. of 
incubation with resazurin is comparable to that obtained in 7 hr. with the 
methylene blue test. The resazurin test is the more sensitive to physiologically 
abnormal and lithological milks and is a valuable adjunct to microscopic 
diagnosis in eliminating time normally spent in the diagnosis of good milks, thus 
allowing more time for detecting the source of trouble with poor milks. 

The resazurin test: Preliminary studies on its practicalities and possibili¬ 
ties, J. A. Keenan. W. D. Babbeti', and H. Rutan (Jour. Milk Technol.. 1 
(1937), No. 1, pp, 22-25). —Essentially the same information is presented as in the 
above reiiort. 

A comparis^^n of the standard with the modified methylene blue reduc¬ 
tion technic, H. R. Thornton (Jour.*Dairy 8ci., 20 (1937), No. 11, pp. 693-703 ).— 
Studies at the University of Alberta comparing the standard and modified 
methylene blue reduction technics gave evidence that replicate samples of 
good milk frequently exhibited serious variations in standard reduction times, 
and that the variations tended to increase in frequency and magnitude as 
the reduction time increased. Such variations practically disappeared when 
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the milk tubes were shaken at intervals during incubation, and the reduction 
times of such milks were usually shortened. However, the coefficient of corre¬ 
lation between the standard and modified reduction times was so high that 
there appeared to be little difference in the average accuracies of the two tests. 
It is concluded that present evidence does not warrant the replacement of the 
standard methylene blue test by the modified method since the possible greater 
accuracy of the latter is offset by the greater complexity of the technic. 

A comparison of standard plate counts and methylene blue reduction 
tests made on raw milk with special reference to geometric means, E. D. 
Devereux {Jour, Dairy iSfei., 20 {1937), No. 11, pp. 719-721). —The Michigan 
Experiment Station has analyzed the data from standard plate counts and 
methylene blue reduction tests of approximately 1,100 samples of raw milk 
collected at the weigh vhts of several commercial dairies. The milks were 
divided into four classes on the basis of methylene blue reduction tests, and 
the range and frequencies of plate counts for each class and also the geo¬ 
metric mean and standard deviation are indicated. 

About two-thirds of the counts in each class were within one standard 
deviation of the mean, and over 90 percent of each class were within three 
standard deviations of the mean of the logarithms. The geometric moans of 
the counts for the four classes of milk were found to be significantly different, 
and the distribution of the means did not overlap, indicating that the methyl¬ 
ene blue test will designate the different classes of milk. 

The detection of shedders of the streptococcus of mastitis in composite 
control milk samples, W. L. Wiluams {Jour. Dairy &ci., 20 {1937), No. 11, pp. 
711-717). —The tests described consist of a preliminary incubation of milk 
samples and subsequent streaking on blood agar. Hemolytic streptoco(*cus 
colonies are then transferred to litmus milk tubes. Pure cultures having 
characteristic reactions in litmus milk were then plated on soclium hippurate 
and esculin broths, and finally /a-hemolytic colonies were transferred to both 
trehalose and sorbitol media to differentiate between human and animal 
strains. When used routinely in a public health laboratory these tests have 
provided a satisfactory rapid method for locating dairy herds containing 
animals with mastitis infections. 

The accuracy of the direct microscopic (Breed) count of bacteria and 
leucocytes in milk, N. J. Stkynadka and H. R. Thornton {Jour. Dairy Set., 
20 {1937), No. 11, pp. 685-692). —In a study at the University of Alberta, direct 
microscopic leucocyte counts on replicate 60-field smears from a number of 
milk samples, ranging in average count from 77,500 to over five million, gave 
evidence that this is a reasonably accurate method of counting leucocytes in 
milk, since the high-low ratio of replicate counts in no case exceeded 3:1. 

Direct microscopic counts of bacteria in 60 and 1,000 fields from each of 
22 samples of milk (aseptically drawn from the udder) and of 2,000 fields for 
nine of the samples showed such a wide ratio between high and low counts 
as to indicate that the 60-fleld direct microscopic count is not reasonably 
accurate as a precise estimate of the number of bacteria in this class of milk. 
The variation in replicate 6,000-fleld direct microscopic counts on two low- 
bacteria milks indicated that 0.01 cc may not constitute a representative sample 
in this class of milk. It is suggested that the number of fields on which the 
direct counts in bacteria numbers in milk is based should be reported unless 
the milk is high in bacterial content. 

Influence of dead bacteria on microscopic counts of pasteurized milk, 
A. B. Wabd and C. B. Meyers {Jour. Bad., 34 {1937), No. 5, pp. 565, 666).—A 
comparison of the direct microscopic counts made on raw milk and on the 
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same milk at short intervals during and after the usual 3(>>min. holding period 
at pasteurization temperature led to the conclusion that insufficient numbers 
of dead bacteria remain visible after pasteurization to impair the usefulness 
of direct microscopic counts made of pasteurized milk. 

A study of oiling off of cream in coffee, H. Jenkins and M. J. Mack (Jour. 
Dairy Soi., 20 (19S7), No. 11, pp. 7Sd-7d5).—A suitable test for measuring the 
extent to which cream will oil off in coffee, developed by the Massachusetts 
Experiment Station, is described in this report. Briefly, it consists of measur¬ 
ing 1 cc of well-mixed cream into a skim milk test bottle, adding hot water, 
centrifuging, and determining the extent of the oil layer. 

In a study of the factors which might have a bearing on the problem of oil¬ 
ing off of cream in coffee it was found that separating cream from milk which 
has been partially frozen, agitation of milk during* preheating prior to sep¬ 
aration, separating at temperatures above 90** F., and separating milk into 
cream of more than 45-percent fat, all caused a decrease in the stability of the 
fat emulsion. Also agitation and heating of cream to a temperature near that 
of pasteurization, prolonged holding at pasteurizing temperature, pasteuriz¬ 
ing temperatures above 145®, partial filling of pasteurizing vats, the use of coil- 
vat pasteurizers, cooling cream in the pasteurizer, and freezing cream on the 
cooler, all resulted in a more or less oily separation in the cream. Proper 
sized centrifugal pumps or steam piston pumps in the plant line did not ad-* 
versely affect the fat emulsion. Aging cream at low temperature without agi¬ 
tation, shipping in full cans at low temperature, standardizing with milk or 
skim milk at any common temperature, and storage for 3 days in a household 
refrigerator were all without detrimental effect in this respect. Cream show¬ 
ing a tendency to oiliness was rendered completely stable by homogenizing at 
pasteurization temperature, using 500 lb. pressure. 

Studies on the neutralization of cream for buttermaking, T—TIT, F. H. 
McDowall and A. K. R. McDowell (New Zeal. Jour. 8ci. and Technol.. 18 (19S7), 
Nos. 10, pp. 725-732, 733-738, fig. 1; 11, pp. 818-823, fig. I).—Reports of three 
phases of this study are presented by the New Zealand Dairy Research Institute. 

L Determination of the pH of cream, butter, and buttermilk. —^Details are 
given for the pH determination in cream, butter, and buttermilk by colorimetric 
methods, using either standard buffer solutions or the Lovibond comparator. 

II. Estimation of the titratable acidity of cream. —^A comparison of acidity 
readings obtained by factory workers and by technicians in the research lab 
oratory on a large number of cream samples indicated a wide range of differ¬ 
ence which in some cases amounted to so much as 0.055 percent acidity, thus 
emphasizing the difficulty of determining the phenolphthalein end point in milk 
and cream titration. Data are presented on the effect of quantity of indicator on 
the acidity of milk and cream. It is suggested that the standard indicator 
strength should be 1 percent of alcoholic solution, and that for cream titration 
0.5 cc should be used. 

III. The carbon dioxide content of milk and cream, and the effect of carbon 
dioxide on the acidity of milk and cream. —In tests with six cows the CO» con¬ 
tent of milk anaerobically drawn from the udders ranged from 8 to 13 volumes 
percent. App^Dximately 40 percent of the COs in milk was lost during the normal 
milking process, the loss being slightly greater by machine milking than by hand 
milking. The average CO* content of mixed night and morning samples from 
11 cows was 5.8 vols. p. c. Thirty-one samples of mixed factory cream ranged 
from 1.7 to 16.1 vols. p. c. of 00*, while 30 samples of individual cream supplies, 
ranged from 1.6 to 24.7 vols. p. c. There was a general correspondence between 
both^^ acidity and grade of cream and its CO* content, although considerable 
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overlapping between classes was observed. The effect of COa on the acidity of 
milks was found to be quite constant, 10 vols. p. c. being equivalent to 0.032 
percent of lactic acid, which was approximately 80 percent of the theoretical 
value of GOa taken as a monobasic acid. 

Recovery of carotene and vitamin A from butter when cows were fed 
unlimited quantities of green rye, F. W. Atkeson, J. S. Hughes, B. L. Kun- 
ERTH, W. J. Peterson, and M. Kbameb {Jour. Nutr., 14 {1937), No, 6, pp. 62U 
629), —^At the Kansas Experiment Station three dairy cows were fed all the 
fresh green rye they would consume (average 141.3 lb. per head daily) over a 
16-day period. 

Determinations during the last 3 days of the trial showed an averaae daily 
carotene intake of 3.607 g, equivalent to nearly 6,000,000 international units of 
vitamin A. The butter produced during this 3-day period contained an average 
of 4,700 international units of carotene per pound present in the petroleum 
phasic fraction and 8,490 units of vitamin A per pound present in the nonsapon- 
ifiable residues, or a total equivalent to 13,190 international units per pound. 
On this basis 0.24 percent of the carotene ingested was recovered in the butter. 
The percentage of vitamin A due to carotene was quite uniform for the three cows, 
averaging 35.5 percent, indicating that when excessive amounts of carotene are 
ingested the ratio of carotene to vitamin A in the butter is quite constant at 
about 1: 2 for the Holstein and Ayrshire breeds of cattle. 

Tho influence of the type of butter culture and its method of use on the 
flavor and keeping quality of salted butter, N. E. Fabbicius and B. W. Ham¬ 
mer {Iowa 8ta, Res, Bui, 221 {1937), pp, 353-399), —A range of conditions with 
reference to the original acidity of cream, time of adding butter culture, methods 
of using the culture, kind of culture used, and churning acidity was employed 
in these churning tests. Butter scores were obtained on fresh samples and 
nfter varying periods of storage at either 28® or 0® F. 

A statistical treatment of the data indicated that certain procedures employed 
were distinctly advantageous in the production of high-scoring butter. Particu¬ 
larly beneficial results were obtained by the use of a modified butter culture, 
lirepared by inoculating sterile milk with a pure culture of Streptococcus para- 
citrovorus and adding small quantities of sulfuric and citric acids, and by the 
neutralizing of sweet cream so that a high flavor could be produced through 
the addition of considerable culture without an excessively acid flavor also 
being obtained. 

Cheese making in Germany, R. S. Breed and J. C. Mabquarot {Farm Res, 
[New York State Sta,], 4 {1938), No. 2, p, 5, figs. 3), —brief rdsumd of the 
development and present status of the cheese industry in Germany is presented. 

Mould penetration in New Zealand cheese, G. M. Valentine {New Zeal. 
Jour. Agr„ 56 {1937), No. 2, pp. 89-99). —This article reports the extent of mold 
development observed in New Zealand cheeses after shipment to Great Britain 
and discusses the relation of various practices employed during the manufac¬ 
turing, curing, packing, and shipping of cheese to the development of this 
defect. 

Oat flour as an antioxidant in ice cream, W. S. Mueller and M. J. Mack 
{Ice Cream Trade Jour., 33 {1937), No. 10, pp. 24. 26, 36, 39).—The Massachusetts 
Experiment Station found that adding 0.25, 0.5, and 0.75 percent of oat flour to 
ice cream mixes exerted an antioxidative effect and delayed the development 
of off-flavors In the ice cream during storage as determined by flavor scores 
after 1, 2, and 4 weeks of storage, 0.5 percent being considerably more effective 
than 0.25 percent in this respect. The oat flour also exerted a stabilizing effect 
in the mix as indicated by the increased viscosity of the mix, the improved 
40.«181—88-8 
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body and texture, and the increased melting resistance of the ice cream. Tests 
in which the gelatin and serum solids content of the basic mix was reduced 
gave evidence that the quality of ice cream may be improved by reducing the 
gelatin content at least 25 percent when 0.5 percent of oat flour is added. 

Effect of serving temperature upon consumer acceptance of ice creams 
and sherbets, W. H. E. Reid (i«oe Cream Rev,, 21 (li}S7), No. 5, pp. 82-86), — 
hurvey by the Missouri Experiment Station to ascertain consumer preference 
gave evidence that 10° F. was the most desirable serving temperature for most 
ice creams and sherbets. Products having a mild flavor and low sugar content 
were preferred at temperatures above 10°, while those having a higher sugar 
content and more pronounced flavor wore preferred at a lower temperature. 
The flavors became more pronounced in the ice creams and sherbets as the 
temperature increased from 6° to 18°. At 6° all products were criticized for 
being too resistant in body, while at 14° sherbets tended to become soggy and 
at 18° these criticisms applied to the ice creams. 

VETERINARY MEDICINE 

[Work in animal pathology and parasitology by the Colorado Station] 
{Colorado Bta. Rpt. 1937, pp. — A brief report is made of the work of the 

year (E. S. R., 76, p. 532) us to the toxicity of yellow banner (ThermopHis) 
and milk >etch (Astrayaliis d<\‘nynhenH) ; oat hay poisoning; encephalomyelitis; 
death losses, vaccination for sore mouth, and parasites of lambs; urinary 
calculi in cattle and sheep; and Bang’s disease of cattle. 

[Animal diseases in Tennessee], C. E. Aixtjed, S. W. Atkins, and S. R. 
Nbskauo (Term. Agr. Col., Agr. Econ. and Rural t^ociol. Dept. Monog. 57 (1937), 
pp. 170-176, fig. 1). —This account deals briefly with the losses due to and 
protective and control work with animal diseases in Tennessee, including 
tuberculosis eradication and hog cholera, tick eradication, expenditures for 
animal disease control work, and the relation of animal diseases to human 
diseases. 

Annual report of the veterinary service for the year 1936, R. J. Roe 
(Cyprus Dept. Agr. Ann. Rpt., 1936, pp. 29-39 ).— An account of the occurrence 
of and control work with infectious and parasitic diseases of animals is included 
in this report (E. S. R., 77, p. 244). 

[Contributions on animal pathology and parasitology] (Onderstepoort 
Jour. Vet. Sd. and Anim. Indus., 8 (1937), No. 1-2, pp. 7-356, figs. 4I ).—^The 
contributions here presented (E. S. R., 78, p. 100) include the following: Bovine 
Theileriasis in South Africa With Sixjcial Reference to Theilcria mutans, by 
G. de Kock, C. J. van Heerden, R, du Toit, and W. O. Neitz (pp. 9-126) ; Ob¬ 
servations on Blue Tongue in Cattle and Sheep, by G. de Kock, R. du Toit, 
and W. O. Neitz (pp. 129-180) ; Observations on the Morphology and Life- 
History of Oaigeria pachyscclis Raill. and Henry 1910: A Hookworm Parasite 
f)f Sheep and Goats, by R. J. Ortlepp (pp. 183-212) ; Investigations Into the 
Transmission of Horse-Sickness at Onderstepoort During the Season 1932-1933, 
by O. Nieschulz and R. M. du Toit (pp. 213-268) ; Variation in Bacillus 
anthracis — I^ Some Effects of Carbon Dioxide on the Formation of Capsules 
and Spores by B. anthracis, and II, Some Correlations Between Colony Varia¬ 
tion and Pathogenicity of Strains of B. anthracis, by M. Sterne (pp. 271--349); 
and Salmonella hovis-morHficans (Basenau) From an Outbreak of Food- Poison¬ 
ing in the Cape Province, by M. W. Henning and E. C. Greenfield (pp. 361-356). 

Microbiology in the preservation of animal tissues, R. B. Haines ([Gk 
Brit,} Dept, Sci. and Indus. Res., Food Invest., Spec. Rpt., 45 (1937), pp. JV-f 85, 
pis. S, figs. 20). —In this report, which briefly summarizes some of the more 
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important data and Indicates lines along which research is moving, part 1 
takes np access of bacteria to the tissues (pp. 2-11), part 2 some aspects of 
the physiology and biochemistry of bacteria and of the tissues of the host 
(pp. 12-48), and part 8 the control of Infection and growth (pp. 49-71). A 
bibliography of 261 titles is Included. 

[Contributions on parasites of animals] {Jour, Paraaitol,, B3 (J9S7), No, 6, 
pp, 558-^55, 556, 557, 558, 559, 560, 561, 562, 56S, 567, 570, 571, 574)—Among 
the contributions to the meeting of the American Society of Parasitologists 
(B. S. R., 77, p. 244) held at Indianapolis, Ind., in December 1937, abstracts of 
which are presented, are the following: Experimental Transmission of Toa?o- 
plasma in Canaries, by F. Wolf son (p. 563); OOcyst Counts for Young Rats on 
a Basal Diet Supplemented With Various Feeding Stuffs and Experimentally 
Infected With Eimeria nieschulzi, by E. R. Becker (p. 653) ; Occurrence of 
Malaria in Young and Adult Red-Wing Blackbirds {AgclaiuB p{hoonicevH'\ 
phoeniceus), by C. M. Herman (pp. 553, 654) ; The Influence of the Host’s Rest 
Period on the Periodic Asexual Reproductive Activity of Avian Plasmodia, by 
L. A. Stauber (p. 654); Further Studies on Trichomonas columhae, by R. M. 
Stabler (p. 554) (B. S. R., 77, p. 245) ; Observations on Venereal Trichomoni¬ 
asis in Bovines, by C. W. Rees (pp. 554, 555); A Strain of Plasmodium reUctum 
From Doves and Pigeons, by G. R. Coatney (p. 566) ; The Effects of Phenylhy- 
drazine on A^dan Infections With Plamnodium cathemerium (p. 556) and Sus¬ 
ceptibility of Young Red Cells in Canaries to Malarial Parasites (pp. 556, 
557), both by R. Hegner and R. Hewitt; Transmission Experiments With 
Plasmodium circumfleiJDum and P, cathemerium by Mosquitoes, by C. M. Herman 
(p. 557) ; The Nature and Mechanism of Local Immunity in Parasitic infections, 
by A. C. Chandler (p. 558); Age Resistance of Chickens to the Cestode RaiU 
lietina cesticillus (Molln), by J. E. Ackert and W. M. Reid (p. 558); Acquired 
Resistance in Sheep to Superinfection With a Nematode, Cooperia curticei, by 
J. S. Andrews (p. 559) ; Resistance of Rats and Mice to Infection With CapiU 
Jana hepatira, by G. W. Luttermoser (pp. 559, 560); Passive Immunity in 
Experimental Trichiniasis, by J. T. Culbertson and 8. 8. Kaplan (p. 660) ; The 
Immunity to the Hookworm Aveylostoma caninum Acquired by Dogs os a Result 
of Previous Infection, by G. F. Otto, K. B. Kerr, and J. W. Landsberg (p. 560); 
Immunological Studies With DirofilaHa immitiSy by J. G. Arnold, Jr., and T. L. 
Duggan (p. 501) ; A Parasitological Reconnaissance in Alaska With Particular 
Reference to Varying Hares, by C. H. Philip (pp. 562, 563); The Larval Produc¬ 
tion of Triehinvlla spiralis in Rats Given Graduated Numbers of Larvae, by 
L. O. Nolf and J. M. Edne.> (p. 567) ; Some Observations on the Epidemiology 
of the Dog Heart Worm {Dirofllarm immitis), by H. W. Brown (p. 570) ; Sea¬ 
sonal Changes in the Frequency With Which Single Strongyloides ralti Produce 
Progeny of Indirect Development, by G. (L. Graham (r. 570) ; Infection of 
Guinea-Pigs Wilh Strongyloides ratti, by A. J. Sheldon and G. F. Otto (pp. 570, 
671); On the Production and Migration of the Larvae of Tricftinella spiralis, by 
L. O. Nolf and J. D. Crum (p. 674); and The Transplantation of Gravid 
THchinella spiralis, by L. O. Nolf (p. 574). 

The identiflcatlon of Derraacentroxenus rickettsi and Its differentiation 
from non-pathogenic rickettslae In ticks, H. Pinkerton and G. M. Hass 
(Jour, Ewpt, Med., 66 (1937), No, 6, pp, 7^i?~759).—Comparative studies were 
made of the micro-organisms present in the American dog tick, some of which 
served as a control series while the remainder were exposed to infection with 
D, rickettsi and thereafter maintained under various conditions. 

It is concluded from the results of these studies that the nonpathogeplc 
rickettslae which occur in this tick have no well defined relationship to D» 
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rickettsU since they differ from the latter organism not only in the absence of 
virulence and immunizing properties but also in their distribution in tick tissues 
and inability to multiply in the nuclei of cells. 

A disease resembling distemper epidemic among ferrets, E. T. C. Spoonicb 
(Jour. Hyg. [London^ S8 (1988), No. 1, pp. 79S9, fig. J).—Material taken from 
a ferret sick of a disease epidemic among breeders’ stock in 1935 was shown to 
produce a similar disease when inoculated into normal ferrets. The behavior 
of the experimental disease and its pathology indicated that it was a form of 
distemper, antigenically related to dog distemper but differing in minor iwints 
from canine distemper in the ferret. Associated with the disease was a strain 
of Brucella hronchiseptica, which may have been resi)onsible for the high 
incidence of bronchopneumonia observed. 

An epizootic disease of ferrets caused by a filterable virus, C. A. Slanetz 
and H. Smetana (Jour. Expt. Med., 66 (1937), No. 6, pp. 653-666, pis. 2, figs. 3 ).— 
Report is made (E. S. R., 74, p. 846) of a highly fatal epizootic disease of the 
respiratory organs of a group of ferrets kept for exi)crimental purposes. It 
was found that by the use of suitable material the natural disease could be 
transmitted experimentally, a filtrable virus being the primary causative agent. 
Secondary Invasion by bacteria of the respiratory tract of infected animals 
frequently occurs, a hemolytic streptococcus being the most important invading 
organism. There appears to be no immunological relationship between the 
virus of the ferret disease and the viruses of canine distemper and of human 
influenza. Histologically the disease is characterized by cytoplasmic and intra¬ 
nuclear inclusion bodies in epithelial cells of many organs. These inclusion 
bodies are indistinguishable from those occurring in canine distemper. 

Ea.st Coast fever: Its transmission by ticks in Kenya Colony (Hyalomma 
impressnm near planum P. Sch. as a vector), W. Fotheringham and B. A. 
Lewis (Parasitology, 29 (1937), No. 4, pp. 504-523). —In the work reported 
transmission of East Coast fever by the nymphs and adults of Rhipicephalus op- 
pendiculaius, R, evertsi, and R. simus has been conflrmed. Experiments with the 
brown dog tick, R. pulchellus, and AmMyomma variegatum resulted negatively. 
“The association of Hyalomma spp. with many different diseases is briefly dealt 
with, and it is shown that H. impressum near planum P. Sch. is capable of 
transmitting East Coast fever in the nympbal and the adult stages after the 
larvae and nymphs, respectively, have fed on an infected animal. The parasite 
does not pass through the egg. H. impressum near planum is common in most 
parts of Kenya Colony.” 

Susceptibility of various mammals to experimental infection with Fasci- 
olopsis bnskil (Trematoda: Fasciolidae), K. Wu (Ann. Prop. Med. and Para- 
sitol., 31 (1937), No. 3, pp. 361-372, pis. 2). —In the experiments here reported, 
which were started in 1934, 12 species of mammals were subjected to F. huskii 
infestation and autopsied at different Intervals. It was found that practically 
all helminths develop to maturity in pigs when these are lightly infested.. “As 
far as was ascertained, the worms remain immature in dogs. In rabbits both 
immature and mature stages of F. huskii were met with, and there is a possi- 
bUity that this host may prove a suitable exx)erimental animal for Fasdolopsis 
work. Imfllature worms were noted in the young buffalo, but there is not suffix 
cient evidence to say whether they might develop further. The remaining ani¬ 
mals (monkey, cats, sheep, goat, ox, guinea pigs, rats, and mice) appear at 
present resistant to Fasdolopsis infection.” 

AntirabJe immunization with culture vims rendered a virulent by ultra- 
^0let light, H, L. Hodes, G. I. Lavin, and L. T. Webster (8dence, 86 (1937), 
%o. 2237, pp. 447, +48).—The authors conclude that rabies culture virus, when 



1986] 


TBTBBIMABY MEDIOINB 


697 


exi)osed to a proper dose of ultraviolet light, becomes avirulent and yet retains 
enough of its immunizing power to protect mice against 10 intracerebral lethal 
doses of test virus. 

Preservation and purification of dry rinderpest vaccine, T. Topacio, A. B. 
OoBONEL, and A. Valenzxtela (Philippine Jour. Anim. Indus., k (19S7), No. 5, pp. 
S79--388). —In an attempt to preserve and purify the dry rinderpest vaccine 
by fat extraction with ether, the best results were obtained by treating the vac¬ 
cine with ether from 1 to S times for 30 min. each by simple decantation at room 
temperature, followed by drying at the same temperature (20® to 30® C.). The 
keeping quality at room temperature of a potent vaccine treated with ether by 
simple shaking and decantation was Increased from 7 to 18 times that of the 
untreated materiaL 

The incidence of organisms of the Salmonella group in wild rats and mice 
in [Liverpool, A. M. Khalil (Jour. Eyg. [London"], S8 (1938), No. 1, pp. 75-78). — 
Organisms of the 8almonell<i group isolated from 55 of 750 wild rats trapped in 
Liverpool were found to be 8. enteritidis from 24, 8. aertrycke from 27, 8. newport 
from 3, and 8. thompson from 1. The incidence of these infections was much 
higher in the winter months, with 17.6 percent, than in the spring or summer, 
with 4 and 0.4 percent, respectively. 

Serological types of Str. agalactiae (Streptococcus group B) in tliis and 
other countries, A. W. Stablefoeth (Jour. Path, and Boot., 45 (1937), No. 1, 
pp. 263-277). —The author finds that the five serological divisions into which 
most British strains of 8. agalactiae (Streptococcus group B) can be arranged 
by agglutinin absorption tests fall Into three main types, of which two contain 
related subtypes. “The relation of these types and subtypes in direct slide 
agglutination tests and in precipitin tests is shown and discussed. There is little 
cross reaction between main tyi)es but considerable cross reaction between sub- 
types. Precipitin absorption tests, both with whole bacteria and extracts, 
readily distinguish the main types but not related subtypes. . . . 

“The relation of British, American (U. S. A.), and Australian types so far 
distinguished is discussed, and a scheme is put forward showing this and setting 
out a new series of designations which it is hoped will facilitate the development 
of further knowledge regarding the distribution, incidence, and pathogenicity 
of the various types. . . . 

“Attention is drawn to the fact that, though all strains of 8. agalactiae, and 
probably most of those called 8. mastitidia, fall into * Streptococcus group B’ on 
the basis of group precipitin tests, certain strains called 8. mastitidia, and there¬ 
fore generally regarded as similar to agalactiae, do not fall into this group. 
These strains have also certain biochemical characters not regarded as charac¬ 
teristic of 8. agalactiae by European workers.” 

Milk-bomo streptococcic infections, E. L. Stkbbins, H. S. Ingraham, and 
E. Reed (Amer. Jour. Puh. Health, 27 (1937), No. 12, pp. 1259-1266, fig. f).—In 
an investigation of 1,529 cases of Streptococcus infection occurring in seven epi¬ 
demics in New York State during the period 1984-36, each outbreak was estab¬ 
lished as milk-borne beyond a reasonable doubt. The source of contamination 
of the milk supply in six of the seven epidemics was shown to have been a cow 
suffering from an acute mastitis caused by a hemolytic Streptococcus of the 
type usually associated with human infection, Lancefield's group A (E. S. R., 69, 
p. 681), and there was at least suggestive evidence of a human source qf the 
bovine infection in each Instance. 

Collection and preservation for laboratory examination of material 
suspected of containing Trichomonas fetus, O. Dikmans (North Amer. Vet,, 
18 (1937), No. 9, pp. 2JH^6, figs. 8).—While genital trichomoniasis has been 
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reported from only eight States (California, Iowa, Maryland, New York, Penn¬ 
sylvania, Texas, Utah, and Wisconsin), it is considered probable that the dis¬ 
ease is more widespread than published reports indicate. A description is given 
of a method for collecting and preserving suspected material in the field, devised 
by the author to further the diagnosis of the disease. 

An experimental study of protective inoculation with heat killed tuber¬ 
cle bacilli, E. L. Opie and J. Fbeund {Jour. Expt. Med.^ 66 {19S7), No. 6, pp. 
761-788, figs. 5 ).—It was found that heat-killed tubercle bacilli repeatedly 
Injected into or below the skin of rabbits increase conspicuously their resistance 
against Infection with virulent tubercle bacilli. Protection against tuberculous 
Infection following the administration of heat-killed tubercle bacilli to rabbits 
is only slightly less than that given by B. C. G. Addition of certain antigens, 
notably heated horse serum, Increases the protection given by heat-killed tubercle 
bacilli so that it is approximately the same as that afforded by B. C. G. 

The effect of certain volatile halogenated hydrocarbons on the eggs and 
larvae of nematodes in horse manure, J. T. Luokeb and J. M. Schaffeb 
{Vet. Med., S2 {1937), No. 12, pp. 664-669 ).—In the tests reported carbon tetra¬ 
chloride, ethylene dichloride, a commercial mixture of these two compounds, 
and a mixture of dichloropentanes were markedly destructive to the vitality of 
strongyle eggs and preinfective larvae in horse feces when exposed for i)eriods 
ranging from 23 to 90 hr. 

“In feces treated with a mixture of dichloropentanes in the proportion of from 
about 0,6 to 1 cc of the liquid per 100 g of feces, nearly all eggs or preinfective 
larvae were killed. A commercial mixture consisting of ethylene dichloride 76 
percent by volume and carbon tetrachloride 25 percent by volume, used in similar 
proportions, was slightly less effective than the dichloropentanes in killing eggs 
and preinfective larvae. The lethal action of either the dichloropentanes or the 
mixture of ethylene dichloride and carbon tetrachloride, when used in similar 
proportions, was less consistent and less effective against infective larvae than 
against eggs or preinfective larvae. On the basis of one test the mixture of 
ethylene dichloride and carbon tetrachloride was very effective in killing ascarid 
eggs in horse feces. Carbon tetrachloride in the proportion of slightly less than 
1 cc per 100 g of feces was very effective in killing eggs and preinfective larvae 
of strongyles; ethylene dichloride was slightly less effective than carbon tetra¬ 
chloride against the eggs and appeared, on the basis of one test, to be the least 
effective against preinfective larvae of the four preparations tested. In one 
test ethylene dichloride, carbon tetrachloride, and the commercial mixture of 
these two compounds, used in the proportion of 2 cc iwr 100 g of feces, were 
highly effective in killing infective larvae.” 

[The nomenclature of sulfanilamide (streptocide) ], L. CoucnRooK, A. W. 
PUBDIE, ET AL. {Laticet [London], 1937, II, No. 22, p. 1237 ).—In this report to 
the Therapeutic Trials Committee of the Me<lieal Research Council the following 
nomenclature has been adopted in order to overcome the confusion that has 
arisen in the introduction of registered trade names of the diazo compounds and 
P-amlnobenzenesulfonamide, in particular from the application of the name 
“Prontosil” to all of these different substances : 

“(1) The tqjm sulfamido-chrysoidine will be used for the substance originally 
designated Streptozon by Domagk (1935), now sold under the registered name 
of ‘Prontosll Red’ in this country and ‘Prontosil Plavum’ in other countries. 
(2) The term P. S. (because no suitable abbreviation is available) will be used 
for the soluble diazo compound introduced by Messrs. Bayer Products t»td. under 
the name of Prontosil Soluble. (3) The term sulfanilamide will be used for* 
p-ahilnobenzenesulfonamide, as first suggested by . . . Puller [B. S. R., 77, p. 849] 
and adopted by the American Council on Pharmacy and Chemistry.” 
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Pharmacological actions of sulphanilamide, F. Hawking (Lancet [London]f 
19S7, Ilf No. 18f pp. 1019f 1020), — ^The author has found that sulfanilamide has 
almost no action on smooth muscle, heart, or blood pressure. When very large 
doses are given to rabbits or cats it produces nervous symptoms somewhat 
resembling decerebrate rigidity. 

Fluorine intoxication: A clinical-hygienic study, K. Rouolm {KdbPMhavn 
(Copenhagen): Nyt Nord, Forlag; London: H. K. Lewis d Co., pp, XZ-f 
$6if [pis. 47]f figs. [9]; Dan. ahs., pp. S22--327 ).—Following a brief introduction 
to this contribution, which is presented with a bibliography of 928 titles, irnrt 1 
(pp. 7-108) consists of a review of the role played by fluorine in ))iology, part 
2 (pp. 109-118) describes the technic employed in the author’s investigations, 
and parts 3 (pp. 119-210) and 4 (pp. 211-263) report upon investigations into 
spontaneous cryolite poisoning and experimental investigations, respectively. 
Part 6 (pp. 256--315) consists of a discussion and general conclusions. 

Vaccination against Bang*8 disease in an infected dairy herd with United 
States Bureau of Animal Industry Brucella abortus strain 19, C. M. Haring 
(Jour. Amer. Vet. Med. Assoo.f 02 (1938)f No. i, pp. 52-00. figs. 2). —This con¬ 
tribution from the California Experiment Station on work in a herd of milking 
cows supplements that conducted in another herd (E. S. U.. 78, p. 194). 

“Vaccine prepared from strain It) was used in doses of KMJ to 3(M) billion 
living organisms on 93 heifers in a dairy herd affected with brucellosis. For 
a ixiriod of 4 yr. the results have been apparently heiieficial in retarding the 
spread of the disease. The association of vaccinated with healthy nonvacci- 
nated cattle did not result in any spread of strain 19 to the latter. 3*he \aecine 
was also used on 4 cows, and caused a pronounced but temporary drop in milk 
jiroduction. No apparent injury resulted from the vaednation of 3 heifers 
while between the third and fifth months of gestation. Vaccina l ion during 
advam‘ed pregnancy of a cow kept in isolation brought about a typical brucel¬ 
losis, with death of the fetus and discharge of large numbers of the organisms 
of strain 19 in uterine material at the time of parturition. . . . 

“At present the herd consists of 65 milking cows, 49 of which have been 
vaccinated as calves or heifers. Only 10 cows in the herd now have an agglu¬ 
tination titer of 1:190 or Jihove. Nine of thcs<' are young vaccinated cows. 
The teiilli is [an] old non vaccina ted <ow . . . retained when other shedders 
were discarded, and if she is found to be still harboring II. nhortns slie will 
serve to continue this exposure trial of testing the resistance to BnivcUa infec¬ 
tion conferred by the vaccination of heifers with strain 19. 

“As a result of association with the old infected non vaccina ted cattle, 1 of 
the vaccinated heifers shed virulent B. abortus (not strain 19) in the uterine 
material at the time of her first calving. She gave birth to a fall-term, vigorous 
calf, and her agglutination titer remained negative. Another heifer, apiairontly 
as a result of infection previous to her vaccination at the age of 2 yr., ha^ 
shed virulent B. abortus (not strain 19) in the milk after each of thren^ normal 
parturitions in which she produced vigorous calves.” 

Blackleg prevention, J. P. Scott (North Amer. Yet.. IS (1037). No. 7, pp. $0- 
36 ),—practical contribution on vaccination against blackleg, which is primarily 
a diaeiftse of cattle between G mo. and 2 yr. of age and due to Vlontridium 
chauvei. It may occur in sheep, in which it is caused either by C. chauvei or 
C. sepHcunif and in swine, in which it is caused by C. septicum. 

Group claaaifleation and serological typing of streptococci associated 
with bovine mastitis in Australia, D. F. Stkwabt (Jour. Vaih. and Bact.. 45 
{1937)f No. i, pp. A report is made on 64 strains of streptnweei 

isolated from milk samples from various parts of New South Wales wiiich were 
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examined by biochemical and group precipitin technics. Fifty-one were identi¬ 
fied as Streptococcus agalaotiae. Twenty-one other strains were shown to be of 
the same nature by group precipitin tests. The contribution is accompanied by 
a list of 35 references to the literature. 

On a new species of Steplianofilaria causing lesions in the legs of cattle 
in the Malay Peninsula, J. J. O. Buckley (Jour. Helminthoh, 15 (1951), No, 
4, pp, 255-242, pis. 2, figs. 3).—Under the name S. kaeli a form extracted from 
lesions from the lower parts of the legs of cattle in Kuala Lumpur is described 
as new to science. A comparison is made of the species of the genus; and a 
Report on the Histo-pathology of a Stephanofllariasis Lesion, by G. R. Cameron 
(pp. 234-236), is included. 

Development of local cellular reaction to tuberculin in sensitized calves, 
W. H. Feldman and C. P. Fitch (Arch. Path., 24 (1957), No. 5, pp. 599-511, 
figs. 10). —^Report is made of a histologic study by the Minnesota Experiment 
Station and Mayo Foundation, cooperating, of the tissue changes which fol¬ 
lowed subcutaneous injection of tuberculin into nine sensitized calves that were 
infected with bovine tubercle bacilli. “After the lapse of 58 days, the usual 
diagnostic dose of mammalian tuberculin was injected into the derma of each 
caudal fold of each calf. Starting at the third hour after the tuberculin was 
Introduced, and continuing at intervals to the twenty-eighth day, portions of 
the respective caudal folds were removed for biopsy. 

“The essential histologic features can be summarized as follows: The reac¬ 
tive process gave evidence of a constant predilection for the perivascular and 
l)erineural tissues. During the early phases of the reactive process polymor¬ 
phonuclear leucocytes were numerous. Eosinophilic granulocytes and histio¬ 
cytes were in the minority. A histiocytic or mononuclear cellular reaction 
gradually replaced the polymorphonuclear leucocytes and dominated the pic¬ 
ture, beginning at the sixtieth or the seventy-second hour. Edema appeared 
early In the reaction and disappeared between the fifth and seventh days. Cer- 
train endovascular changes, including thrombosis and endarteritis, occurred. 
Resolution of the cellular reaction had not occurred after 28 days. 

“The injection of tuberculin into the skin of nonsensitized calves failed to 
provoke demonstrable changes.” 

Our present knowledge of two common diseases of sheep—infectious en- 
tero-toxaemia and internal parasites, 0. T. McKenna (Jour. Dept. Agr. So, 
Austral., 41 (1957), No. 5, pp. 264^-271, figs. 5). —A summary is given of the present 
knowledge of infectious enterotoxemia and of internal parasites of sheep, with 
special reference to the preventive measures adopted as a result of the experi¬ 
mental work conducted. 

An investigation of severe losses from abortion in ewes, A. M. Lee and 
L. H. ScBivNER (Jour. Amer. Vet. Med. Assoc., 92 (1958), No. 1, pp. 68-72, fig. 1).— 
A report is made of abortion encountered in northwestern Wyoming in which 
approximately 500 in a flock of 1,050 ewes aborted. An organism was con¬ 
sistently isolated from the field material which would reproduce abortion ex¬ 
perimentally in pregnant ewes. A study of the morphological, cultural, and 
physiological characteristics of the organism by the Wyoming Experiment 
Station indicated that it has never been reported. It is considered that the 
disease is spread by means of vaginal discharges. 

The experimental production of cutaneous myiasis of sheep, J. MacLeod 
(Parasitology, 29 (1957), No. 4, pp. 526-529).—A description is given of a method 
by whi^ active cutaneous myiasis of sheep by Luottia sericata can be pro- 
dtee^'with certainty and precision at any season of the year. The method Is 
such that It can readily be employed in field experiments. 
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The distribution of nematodes in the small intestine of the sheep, J. £L 
Tbtlet (New Zeal, Jour, 8oi, and Technol,, 18 (19S7), No, 11, pp, 805--817, 
flga. 5).—In examinations made of the distribution of species of nematodes in the 
small intestine of sheep daring the years 1931-35, inclusive, they were found In 
greatest numbers in the jejunum. “It is concluded that the site of infection of 
species in the small intestine is determined by the rate of response of incoming 
larvae to stimuli contained in the contents of the small intestine. The stimuli 
causing the larvae to take up their station are present in some degree in the 
abomasum, but on entry of larvae to the duodenum the stimuli function with 
increased potency. It Is concluded that secretions poured into the duodenum, 
the bile or the pancreatic juice or both, play a part in providing the stimuli in 
the small intestine. The origin of the stimuli in the abomasum was not indi¬ 
cated. However, it is apparent that pH alone is not of significance. The 
cause of atypical distribution was not established, but the agency or agencies 
involved did not act with equal potency on all species present in the small 
intestine of the host.’* 

Natural helminthiasis of the goat involving infection with Trichostrongy- 
lus retortaeformis of the rabbit, J. W. G. Leipeb (Vet, Rec,, JfO (1937), No. 45, 
pp, 14 IU 147 ^)-—^Record is made of the natural occurrence in the goat of infec¬ 
tions with T, retortaeformis, a parasite normally found in large numbers in 
wild rabbits and hares in England. Young goats were found to be susceptible 
to experimental infection with T, retortaeformis of the rabbit. The housing 
and good feeding of heavily infected goats helps in the throwing off of heavy 
gastrointestinal helminthic infections. 

Swine diseases in western Canada, K. A. Watson (Set, Agr., 18 (1937), 
No, 1, pp, 22-31 ),—This discussion is based upon a recent survey. 

Brucella infection (infectious abortion) of swine in the Philippines, 
T. Topaoio (Philippine Jour, 8ci,, 63 (1937), No, 3, pp, 265-279, pis, 4 )-—^This 
contribution, noted from another source (B. S. R., 78, p. 400), is accompanied 
by a list of 12 references to the literature. 

Studies on Erysipelothrix rhusiopathiae, with special reference to smooth 
and rough type cultures, H. W. Sohoeninq, W. S. Gochenoub, and C. G. Gbey 
(Jour. Amer, Vet. Med, Assoc,, 92 (1938), No. 1, pp. 61-67, figs. 2 ),—A report is 
made of studies conducted in continuation of those previously noted (E. S. li., 
75, p. 101), in which it was ix)inted out that the causative agent of swine 
erysipelas produces two types of colonies, smooth and rough, and that for the 
preparation of satisfactory antigens for the agglutination test the use of 
smooth-type cultures was necessary. 

“Cultures on primary isolation are principally smooth-tyiK> colonies. Old 
stock cultures are almost entirely rough-type colonies. Factors influencing 
change in colony formation are type of media, pH of media, and time Interval 
between transfers. Smooth cultures are the most satisfactory for the pro¬ 
duction of agglutinating fluid. A method for the preparation of agglutinating 
fluids is given. Smooth cultures are regularly virulent for mice and pigeons, 
while rough cultures are a virulent In limited tests on swine, however, smootli 
cultures failed to infect Rough cultures, while avirulent for laboratory 
animals, produce immunity to subse<iuent inoculation with smooth virulent 
cultures.” 

Necrotic enteritis of young pigs not associated with Salmonella infecHon, 
A. D. McEwkn (Vet. Reo., 49 (1937), No. 48, PP- 1507-1509).--This is a report 
upon the occurrence of necrotic enteritis of young pigs in a herd where hog 
cholera was unknown and where Salmonella bacteria could not be Incriminated 
as the cause. The disease has been found to be the most serious of t£ose 
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occurring In recently weaned pigs. It is not associated with any specific 
bacterial infection, nor with parasitic worm infesiation or infestation with 
coccidia. 

Internal parasites of swine, B. Schwabtz (ft. 8 Dept Apr., Farmers* Bui. 
1787 (1937), pp. figs. 38). —practical account of the endoparasites of 

swine, their prevention and control. 

Obserrations on canine spirochetosis In Connecticut, E. Jxtnohebr (Jour. 
Amer. Vet Med. Assoo., 91 (1937), No. 6, pp. 631-673, figs, id).—Laboratory find¬ 
ings in an outbreak of infectious jaundice in a Pointer kennel, in which 41 
out of 42 young dogs succumbed, are reported upon in this contribution from 
the [Connecticut] Storrs Experiment Station. It appears to be the first re¬ 
ported case of this canine disease in the United States, the epizootolog^cal data 
indicating an infection with Ijepfospira ieterohaemorrhagiae, although the com¬ 
paratively low virulence for guinea pigs pointed to L. caricola. 

The contribution is accompanied by a list of 34 references to the literature. 

Hemolytic streptococci in chronic peritonitis and salpingitis of hens, 
P. R. Edwards and F. E. Hull (Jour. Amer. Vet. Med. Assoc., 91 (1937), No. 6, 
pp. 656-660). —A chronic infection of hens due to hemolytic streptococci is 
reported upon in this contribution from the Kentucky Experiment Station. 

“The only constant pathological changes noted on post-mortem examination 
were exudative peritonitis and salpingitis accompanied by the presence of 
concretions in the oviducl. The strei)tococci, which were sorbitol-fermenting 
strains of Lanccfield’s group C, were capable of producing death in hens when 
injected intravenously or intraperitoneally or when instilled into the nasal 
passages.” 

Dietary control in experimental coccidiosis, E. R. Bkcker (8cience, 86 
(1937), No. 2235, pp. JfOS, 401/) •—The three experiments here reported and others 
conducted by the author are considered to have proved that coccidiosis is a 
disease controllable through the diet. “It appears that the extreme severity 
manifested in cerlain outbreaks is attributable not only to the micro-organism 
but also to certain of the materials incori)orated into the ration to stimulate* 
growth of the bird. Powdered skim milk and buttermilk in certain formulas 
for chick rations seem to be the most flagrant offenders in this regard. Too 
many wheat middlings are under suspicion also. The cardinal problem in 
coccidiosis control is to construct a ration that is adequate in vitamin and 
vitaminlike materials for the normal development of the host but at the same 
time lacks inordinate coccidiuni-stimulating proi)ertie8.” 

Fowl leukosis, E. L. S'ruBBS (Jour. Amer. Vet. Med. Assoc., 92 (1938), No. 1, 
pp. 73-82, figs. 2). —In reporting upon experiments with fowl leucosis, it is 
jM)iiited out that it occurs in stweral different types, some of which have been 
shown to be transmissible while others are not well understood. The experi¬ 
ments rei)orted indicate that the strain studied Is a pure strain and has only 
the ability to stimulate the hematopoietic tissues to abnormal activity. A list 
is given of 19 references to the literature. 

Listerella infection in fowls: Preliminary riote on its occurrence In East 
AngUa, J. S. Paterson (Vet Rec., 49 (1937), No. 49, pp. 1533,1534).—The author 
reports having recovered organisms of the Listerella group from a series of 
fowls on four occasions. 'Fhe report of Seastone (E. S. R., 77, p. 690) is said 
to be the only other record of the occurrence of this group of organisms in 
poultry. The following general features were observed: 

The adult fowls died suddenly, while in young stock there was gradual 
wasting. On i)ost-mortem examination there was a general edematous condition 
of the carcaas, and the abdominal cavity and pericardial sac usually contained 
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much excess fluid. The occurrence of areas of necrosis in the liver was com¬ 
monly found. In one case (a cockerel) there was extensive necrosis of the 
myocardium. Liaterella was recovered from the liver of every bird examined 
(25 in all) and from the heart blood in 7 cases. 

Seventeenth annual report on eradication of pulloruin disease in Massa¬ 
chusetts, V. Van Boeksl et al. (MaesaclHisetts 8ta. Control Ser, Bui. 88 (1937), 
pp. 11). —The results of piillorum disease testing for the season 193(>-37 are 
l>re8ented in this further report (E. S. R., 7d, p. 107). The details of tiie work 
are summarized in tables. 

The results show marked increases in the number of tesU»d fl(M*ks, tested 
birds, and tested sampies. Along with the expansion in turkey production by 
means of artificial methods, the pullorum disease oiitl)reaks in turkeys increased 
in number, in all cases occurring in young jKUilts. Among the 118 turkeys tested, 
li8.81 percent exhibited reactions which varied in degrt'e, wdth a maximum titer 
of 1:320. In most cases the origin of the infection could be traced to an 
incubator or brooder house which was or had been occupied by laillornm' 
infected chicks. Spontaneous cases of pullorum infection traceable to adult 
turkey breeding stock have not been observed. It is pointed out that young 
poults are readily susceptible to the disease, which behaves similarly to that 
in young chicks, and that those which survive the outbri'ak may remain ('arriers 
of the infec'tion. Such turkey carriers exhibit an apparently normal physical 
condition, but on necropsy Salmonella pullorum may be recovered. 

Observations on a highly fatal virus disease of fowls from east Africa, 
J. R. Hudson (Vet. Jour., 93 (1937), No. 10, pp. 356-368. figs. 2).— \ report is 
made of a liltrable virus disease of fowls new to east Africa wiiich closely 
i*eseiiibles Newcastle disease. 

Localized pullorum infection in the ovary of a duck, F. R. Beaudeite 
(Jour. Amer. Vet. Med. Assoc., 92 (1938), No. 1, pp. 100, 101). —A case report is 
made of a 2-year-old Muscovy duck received at the New Jersey Experiment 
Stations in w’hicb localized pullorum infection was found in Ui(» ovary. This 
is considered to he the first record of such infection in an adult duck. Refer¬ 
ence is made to the contribution of Hinshaw and Hoffman (E. S. R., 77, p. 706) 
on pullorum infection in ducklings. 

Studies on blackhead.—I, Morphology, development, and pathogenicity 
of causal agent in body of host; IT, Mode of infection, 1). Niimi (Jour. Japan. 
Soo. Vet. Sci., 15 (1936), No. 1, pp. 58-119, pis. 5. Eng. ahs. pp. 15-19; 16 (1937), 
No. 2, pp. 183-239, pi. I, Eng. ahs. pp. 23-26). —The author’s investigations con¬ 
ducted at the Kitasaku Agricultural School, Nagano Province, have led to the 
conclusion that the cecum worm Heterakis papHlosa is the true vector and 
reservoir host of the blackhead organism studied in Japan, which appears to 
differ in some respects from Histomonas nicleagridis. The causal organism first 
enters the intestinal tract, particularly the ceca, multiplies therelu rapidly, 
then penetrates the mucosa, and may he carried by the blood stream to the 
liver. 

When the chicken or turkey is fed experimentally with the organism, which 
is in the free state, in the incubation or infective iieriods, none of the ex¬ 
perimental fowl develop the disease, although chicks less than 10 days old do 
at times become infected by such feeding inoculation. Nor do experimental nor¬ 
mal birds that have been placed and fed in the same cage with infected birds 
take the disease If none of the birds harbor the worm. The organism, which 
passes from the bird’s ceca in the droppings, dies outside the body within 5 
days without taking on any permanent form. As a result, direct infection \yith 
the organism occurs very rarely or not at all. 
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When present in the cecal content of the bird the causal organism gains 
entrance to the body of the cecum worm through ingestion, reaches the lumen 
of its intestine, passes through* the wall, and appears in the body cavity. In 
an adult female worm the causative agent invades the ovaries and at last the 
eggs. Such eggs. Infected with the causative organism, become full-grown 
eggs in the course of time, and, harboring the causative agent of blackhead, 
pass through the oviduct and uterus while being laid. Since it may survive 
in the worm’s eggs longer than 1 yr., perhaps for from 3 to 4 yr., ingestion of 
infected eggs is the principal means of its spread. 

It is considered to have been definitely shown that blackhead is contracted 
only through the ingestion of the infected eggs of this helminth and not by 
ingestion of the causative agent in its free state, papillosa being the inter¬ 
mediate host of the causal organism of blackhead and not merely a mechanical 
transmitter. 

Modifications of the Rons-Turner solution for preservation of bird ery¬ 
throcytes, A. Golden and M. R. Ibwin (8 oo. Ewpt Bioh and Med* Proo*^ S6 
No. pp. 2S4-236). —^A contribution from the Wisconsin Experiment Station in 
which a summary of the length of preservation of erythrocytes from different 
species of birds in various solutions is given in table form. 

AGRICULTURAL ENGINEERING 

[Agricultural engineering investigations by the Colorado Station] (Colo¬ 
rado 8ta. Rpt. J9S7, pp. 27, S8, 39). —Progress results are briefly presented of 
investigations of sugar beet harvesting machinery, tests of an adjustable tube 
oriflee meter, and the use of a single vortex tube sand trap. 

The tile drainage experiment (Indiana Sta., Jennings Co. Ewpt. Field Rpt. 
1921-36, pp. 6, 7) .—Comparisons of different distances and depths are tabulated. 

AGRICULTURAL ECONOMICS 

Report of the Chief of the Bureau of Agricultural Economics, 1037, A. G. 
Black (U. 8. Dept. Agr., Bur. Agr. Econ. Rpt., 1937, pp. 21). —The types of in¬ 
vestigations conducted during the year ended June 30, 1937, are described 
briefly and some results given of the studies of farm Income; farm mortgage 
indebtedness; production costs; agricultural adjustment; farm population; 
land economics; foreign markets; foreign agricultural conditions and develop¬ 
ments; income parity for agricultural prices; prices of agricultural products; 
distribution methods; cotton prices; marketing and grading and new uses for 
cotton; grain, hay, feed, and seed standards; livestock markets and grades; 
fruits and vegetables; etc. The crop and livestock estimates, information, 
inspection, and outlook work of the Bureau and its work in the administration 
of the CJotton l<\itures. Cotton Standards, Federal Seed, Perishable Agricultural 
Commodities, Standard Containers, Warehouse, and other Acts are described. 

[Notes on agricultural economics] (Jour. Farm Econ., 19 (1937), No. 2, 
pp. 636-654). —^Included are notes on A System for Quantity Discounts on Milk 
and Cream, by P. E. Quintus (pp. fl3fl-fl39); Establishment of Ohio Students 
of ^Vocatioxffil Agriculture in Farming, by H. G. Kenestrlck (pp. 339-642); 
Sugar Beet Field Labor Under the AAA, by W. T. Ham (pp. 643-647) ; 
Whither—Lending to Farmers for Production Purposes, by O. J. Bradley 
(pp. 64S>650); and Government Establishment of Small Farms in England and 
Scotland, by B. Whittaker (pp. 659-654). 

[Investigations in agricultural economics by the Colorado Station, 
1086-87] (Colorado Bta. Rpt. 1937, pp. 5i-Jd).—Included are (1) brief con- 
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elusions as to advisable agricultural adjustments, arrived at in an analysis 
of the economic conditions affecting Routt and Moffat Counties in the north* 
western part of the Stale and Logan, Phillips, and Washington Counties in the 
northeastern part of the State, made in cooperation with the U. S. D. A. Bureau 
of Agricultural Economics, Forest Service, and Soil Conservation Service; and 
(2) findings as to the percentage of long-time credit furnished farmers by 
Federal loaning agencies in the plains area and mountain counties of the 
State. 

Current Farm Economics, [December 1937] {Oklahoma Sta., Cur, Farm 
Boon., 10 (1987), No. 6, pp. 109-HOt fig. 1), —Included are the usual tables of 
price statistics and articles as follows: Factors to Be Considered in Framing 
Agricultural Legislation, prepared by the staff members of the department of 
agricultural economics and sociology and rural life of the Oklahoma Experiment 
Station (pp. 119-120); Land Use Adjustments for Oklahoma, by J. Salisbury, Jr. 
(pp. 120-124) ; Where to in Farm Tenancy? by O. D. Duncan (pp. 124-128) ; and 
The Agricultural Situation for 1937-38, with sections on Demand and Price 
(pp. 128, 129) and Feed Supplies (pp. 130, 131), both by T. R. Hedges, Hogs, by 
P. Nelson and H. Little (pp. 131-133), Sheep Lambs, and Wool (pp. 133, 134) 
and Beef Cattle (pp. 135, 136), both by A. W. Jacob, Poultry and Eggs, by H. 
A. Miles (p. 135), and Dairy, by A. L. Larson (p. 137). 

[Farm economics in Great Britain] {Farm Boon, [Oar^ord Unit?.], 2 {10S7), 
Nos. 5, pp. 73-92, figs. 3; 6, pp. 93-116, figs. 4; 7, pp. 117-136). —^These publica¬ 
tions continue the series previously noted (E. S. R., 77, p. 711). No. 5 Includes 
articles on The Changing Organization of Arable Farms, by R. McG. Carslaw and 
P. E. Graves (pp. 73, 74); Trends in Grassland Dairy Farming, by B. Thomas 
(pp. 75, 76); Housing as a Factor in Pig Production, by A. W. Mouzies-Kitchin 
and S. Taylor (pp. 77-79) ; Costs of Erecting Fattening Houses for Pigs, by C. V. 
Dawe and P. J. O. Trist (pp. 80-82) ; Seasonal Egg Production and Culling, by 
J. R. Lee (pp. 82, 83) ; and Some Points on the Costs of Handling Straw on 
Mechanized Farms, by E. P. Weeks (pp. 84-87). No. 6 includes Income and 
Expenditure on 30 Mixed Farms in Wiltshire and Somerset, by C. V. Dawe and 
L. J. Hewett (pp. 93, 94) ; Movements in Output and Expenses on 21 Iklixed 
Farms in Mid-Devon, by R. Henderson (pp. 95, 96) ; The Productivity of Grass¬ 
land on a Midland Farm, by R. P. Askew (pp. 97-100) ; The Condition of Farm 
Buildings, by R. McG. Carslaw and P. B. Graves (pp. 101, 102) ; The Cost of 
Milk Hounds in Relation to Their Density and the Type of Area Served, by 
J. Cripps (pp, 103-107); The Outlook for Egg Production, by O. J. Beilby (pp. 
108-110) ; and The Increase in Food Imports in 1936, by R. L. Cohen (pp. 110- 
112). No. 7 Includes The Effect of the Proposed Modification to the Wheat Act 
on Farmers’ Returns, by R. L. CJohen (pp. 117-120); Recent Changes in Output 
and Expenditure on Some Yorkshire Farms, by W. H. Long and 0. M. Brayshaw 
(pp. 121-123) ; Cost of Fattening 14 Devon Bullocks, by E. C. Millar (pp. 123- 
128); Pre-weaning and Post-weaning Mortality in Pig Production, by A. W. 
Menzies-Kitchin (pp. 128-129); The Future Changes in the Number of Horses in 
England and Wales, by R. P. Askew (pp. 129-133); and Disposal of the Wool 
aip, by S. T. Morris (pp. 134r-130). 

Foreign Agriculture, [December 1937] {U. S. Dept Agr., Bur. Agr. Boon., 
Foreign Agr., 1 {1937), No. 12, pp. 587-636, figs. 3).—Included are articles on 
The Japanese Cotton-Textile Industry and American Cotton, by W. Ladejinbky 
(pp. 689-818); The Brazilian Coffee-Defense Experiment, by B. P. Keeler (pp. 
619-626); and Effect of Subsidies on British Wheat Acreage and on Returns to 
Growers (pp. 827-630); and notes on recent developments in foreign agricul¬ 
tural policy as follows: Netherlands considers reducing aid to fanners, Danube 
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Basin relief to wheat and rye growers, Swiss wheat and flour trade regulations, 
and German chemical process for improving heavy-grade tobacco. 

References on economic history as a field of research and study, E. E. 
Edwabds (U. 8* Dept, Agr., Library^ Bibliog. Oontrib, 31 (1936), pp, V+8S),^ 
This Is a list of 131 references with notes showing contents to be noted, com¬ 
ments, and reviews. The references are groui)ed under the headings of economic 
history as a field of research and study, economic interpretation of history, and 
periodicals devoted to economic history. A chronology “indicates the general 
development of economic history as a fonnally recognized field of research and 
study during the last 40 or more years.** 

References on agricultural history as a field for research, E. E. Ei>wAiu>s 
(TI, 8, Dept. Agr., Library^ Bibliog. Contrib. 32 (1937), pp. V-fi/).—“This 
bibliography pertains to agricultural history as a field for research and study. 
Special attention has been given to references on the scope and significance of 
American agricultural history, references that relate to sources of special in¬ 
terest to research workers in agricultural history and the stops that are being 
taken to collect these sources, and references that describe sijecial motho<ls of 
research utilized by agricultural historians.*’ Seveny-five references with 
comments are listed. A list is also included showing “the chronological develop¬ 
ment of interest in agri(‘ultural history in the United States.” 

Significant changes in agriculture of northeastern highland rim, O. E. 
Allred and A. C. Robison {Tennessee 8ta., Agr. Even, and Rural 8onol. Dept 
Manog. 61 (1937), pp. figs. 25). —This is a study of the changes in 

agriculture in Overton County, selected as representative of the area, which 
“due to distance from market, lack of transportation facilities, rough topography, 
and the absence of especially well adapted agricultural enterprises for commer¬ 
cial production, . . . developed from the first a self-sufficing type of agricultural 
program.’* The changes are discussed in sections on early history, la«id area, 
number and size of farms, value of farms and machinery, different kinds of live¬ 
stock, dairy products, bees, and different crops. The period covered is usually 
from 1880 or 1890 to 1934 or 1935, but in some cases extends back to 1840. A 
comparison is made of the tenure, land use, crops, yields, number of head of live¬ 
stock of different kinds, sources of receipts, income, etc., on the same farms in 
1926 and 1936. 

Changes in the economic organisation of agriculture: A comparative 
study of conditions in the eastern counties of England in J 033 and 1935, 
1085 and 1986 (Cambridge Univ. Dept Agr., Farm Boon. Branch Rpt, 23 
(1936), pp. /F-f5d, figs. 4; 24 (1937), pp. F/+5S, fig. 1). —These reports are the 
first of a series on the financial and quantitative changes in the agriculture of 
the eastern counties of England. No. 23 compares data from 220 farms for the 
years 1938 and 1985 and No. 24 data from 200 farms for the years 1985 and 1986. 
Appendixes in each report include financial and economic data, monthly prices of 
livestock, livestock products, different crops, feeds, etc., and a table shows the 
average monthly rainfall. No. 24 also includes a summary of report No. 23. 

Rural zoning: A monograph (New England Region. Planning Comn. Pub. 
49 (1937), pp. [4]+76, pis. 4, figs, il).—“This monograph provides a basis for 
discussion ^d study of rural land use problems and a iK)ssible approach to the 
solution of those problems.” The economic reasons and legal basis for rural 
zoning are described. The rural zoning legislation of Wisconsin and the experi¬ 
ence in that State and other States with rural zoning are briefly described. The 
rural problems in each of the New England States are discussed. 

classification in West Virginia based on use and agricultural value, 
a. G. Fohlman (West Virginia 8ta. Bui. 284 (1937), pp. 31, figs. 15).—The soil, 
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climatic, economic, and social factors affecting the agricultural value and use of 
land in the State are briefly described. The method of evaluating the physical 
factors—slope, erosion, soil series and types, description and general grouping 
of soil series, and fertility index—^In the classlflcation of the lands of the State 
is described and discussed. On the basis of the soil, climatic, and economic 
factors the lands are grouped into eight classes, and the location, extent, char¬ 
acter, present and possible agricultural uses, etc., of the land in each class are 
described. Tables show the prevailing land slope classes and distribution of 
lands by classes by counties, and the relationship of fertility, slope, and erosion 
to land class and use. A general erosion map of the State is included. General 
slope, soil, and land class maps of the State were prepared and published in the 
bulletin noted below. 

The percentages of the lands of the State allocated to the different classes 
were: Superior agricultural land 1.46, good crop land 2.32, average crop land 
3.36, below-average crop land or good pasture land 9.13, inferior crop land or 
average pasture land 30.06, submarginal land 20-53, forest land 31.83, and urban 
and Industrial land 0.71. 

Land-class maps of West Virginia.—T, Land classiflcatioii; II, slope of 
land; III, types of soil, G. G. Pohi.man {West Virginia Sta. Bui. 285 (1937), 
maps 3). —This bulletin consists of three State maps showing (1) lands with 
sloiKJS of 0-12, 12-25, 25-40, and over 40 percent; (2) soil groups; and (3) the 
lands in the different classes described in the bulletin noted above. 

Willamette Valley project: A regional plan ([Portland]: Oreg. ^^taie Plan¬ 
ning Bd.^ 1986, pp. [id]-f-/di, [pi.] 1, figs. 25). —This report outlines a regional 
plan for development of the resources of the Willamette drainage area. Part 1 
describes the physiography and topography, soils, mineral resources, climate, 
ground water, natural cover, and run-off. Part 2 deals with the population, agri¬ 
culture, forestry and lumbering, manufacturing industries, and commerce and 
transportation. Part 3 discusses and makes recommendations regarding the 
immediate problems of the waters, land use, forest, mineral industries, manufac¬ 
turing and commerce, and social conditions. 

Profitable systems of farm and ranch organization for dry land areas of 
Wyoming, A. F. Vass (Wyo, Agr. (Jol., [1936], pp. [20\). —This paper, presented 
at the 1936 annual meeting of the Western ITarm Economics Association, outlines 
plans of organization, with estimated expenses and returns, for a 3,840-acre 
cattle and wheat ranch, a 6,400-aci'e cattle ranch, and a 6,400-acre sheep ranch. 

Relation of fertilization and selling price to profitableness in cotton pro¬ 
duction, C. B. WiixiAMS (North Carolina 8ta. Bui. 313 (1937), pp. 16, figs. 6 ).— 
Tables show the acreage yields and returns per acre above cost of producing, 
harvesting, and ginning with seed cotton at 2.5 ct., 5 ct,, and 8 ct. per pound (1) 
in 13 fields representing 11 dilTerent types of soil during several years without 
fertilizer but under proper cultivation, and (2) on experimental fields where 
different amounts of fertilizer were used on Norfolk sandy loam, Cecil clay 
loam, Norfolk loamy sand, and Appling sandy loam soils, and on 13 other out¬ 
lying fields representing 11 types of soil in the Coastal Plain and Piedmont areas 
on which complete fertilizers were used. The findings are summarized as 
follows: 

“Without fertilization, when the selling price of seed cotton (seed and lint) is 
no higher thati 2.5 ct. per pound. Its growth will usually be done at a consider¬ 
able loss on dominant Coastal Plain and Piedmont soils, the least loss occurring 
on those more productive soils of the Marlboro, Greenville, Norfolk, and Ruston 
sandy loam types. With fertilization, the selling price of seed cotton being 2.5 
ct. per pound, the growth of cotton is usually done at less than cost of produc- 
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tion. With typical soils of the Coastal Plain and Piedmont regions used In cot¬ 
ton growing^ the most profitable applications are usually the ones varying from 
600 to 1,200 lb. per acre of suitable fertilizer mixtures, provided the selling price 
of cotton is the equivalent to 6 ct. or more per pound for seed cotton. Cotton 
grown on Marlboro, Greenville, Ruston, and Norfolk sandy loams in a fairly high 
state of productiveness gave greater net returns from fertilization, both at 5 and 
8 ct a pound for seed cotton, than when grown on tlie same and other types of 
soil in a less productive state.” 

[Staple length of cotton produced in Georgia from 1927-28 to 
1986-87] {Georgia Sta. Rpt 19S7, pp. 7, 8).—Progress during the period is 
briefly noted. 

Cotton goes to market: A graphic description of a great industry, A. H. 
Gabsidb (New York: Frederick A. Stokes Co., 19S5, pp. [pis. 49, figs, 

14 ),—“The purpose of this book is to give a broad picture of the marketing of 
American cotton. . . . Those entering the cotton business will find that this 
book provides them with a basic knowledge of it, while those of more experi¬ 
ence in the trade may find it useful in rounding out their knowledge of hov; 
American cotton is merchandised throughout the world. The book is intended 
also, to provide a graphic description of the cotton trade for those who are 
only indirectly interested in it, such as bankers and dealers in cotton gocnls, 
and for business and public leaders who desire to acquire a thorough under¬ 
standing of how the leading cash crop of the United States is marketed.” 

Stabilizing corn supplies by storage, G. Shkpherd and W. W. Wilcox 
(Iowa Sta. Bui. S68 (1987), pp. 293S44> figs. 20). —The nature and geographical 
differences in tlie fiuctuations in the size of the corn crop; the imi)ortanc(j of 
corn as a feed crop; past storage by individuals; costs of storage; the effects 
of size of corn crop upon hog production; the relation of hog supplies, prices, 
and total income; effects of a corn storage program on the price of cash com; 
the effects of fluctuating corn prices on hog production costs; and the fluc¬ 
tuations in the production of livestock other than hogs and other phases of the 
problem are discussed. The factors determining hog prices and corn prices, 
end the effects of corn loans on stability of total income are analyzed and 
discussed in appendixes. 

The cost of storing corn was found to be 3 ct. per bushel per year. With a 
stabilization program providing for the storage of 20 iiercent of very large 
crops, the cost would be only % ct. per bushel on the total crop. The benefits 
of stabilization of the supply of corn are summarized as follows : 

“Livestock production, prices, and total income would be stabilized. The 
value of this stabilization cannot be measured in dollars and cents, but with 
our present highly commercialized farming and heavy fixed costs, it is with¬ 
out question one of the more important benefits. Total income from hog and 
cash corn production would be raised slightly. In the neighborhood of 1 
percent. (This increase in income alone would more than offset the. costs 
of storage of the excess corn supplies—^assuming no change In demand.) Hog 
production costs would be lowered by a small amount (2 to 3 percent) 
through a more complete utilization of overhead costs and perhaps that much 
more through the adjustment of feeding operations so that a large percentage 
of the hogs would be marketed at optimum weights. Other livestock production 
costs for the same reasons would be lowered slightly. The overhead costs 
of transporting, processing, and distributing a more uniform supply of live¬ 
stock and livestock products would be lower by several percent. Ck>nsun;^ers 
would have a more uniform supply of meat and livestock products—^more when 
there otherwise would be a relative scarcity, less when market supplies would 
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otherwise be burdensome. Taken all together, the benefits appear to be several 
times greater than the costs.** 

Marketing potatoes in Michigan, with special attention to market prefer¬ 
ences, G. N. Motts (Mkihigfm 8ia, Spec, Bui, 288 (1887), pp, 68, figs, 12).—The 
importance of potato production in Michigan and its relation to national 
production, the production areas of the State, varieties grown, cultural methods, 
storage, etc., are described. The sales outlets, grading, inspection, packages 
and handling, market movements, receipts from other States, apparent con¬ 
sumption of potatoes in the State, market costs, etc., are discussed. The data 
for production and marketing covered the seasons from 1922-23 to 1936-37, in¬ 
clusive. An analysis is also made of data regarding marketing preferences 
obtained through questionnaires returned by 75 Detroit housewives, by produce 
buyers of 3 large chain grocery companies and 130 independent grocers in 
Detroit, by 71 restaurant operators in Detroit, and by 60 hotels in Michigan and 
other States. Comparisons are made of the farm, Detroit terminal, and other 
city market prices of Michigan i)otatoes and potatoes from Wisconsin, Min¬ 
nesota, Maine, and Idaho. Fifty samples each of Michigan, Maine, and Idaho 
potatoes purchased in the Detroit market were compared for size, defects, 
grade, i)ack, conditions and appearance, and cooking quality. The cooking 
tests were made by R. M. Griswold. Baked and boiled potatoes were scored 
as to color, mealiness, flavor of mashed flesh, and general conclusions. The 
boiled potatoes were also scored as to sloughing of skin. Suggestions are 
made as to production and marketing practices and operations. 

Michigan ranks fourth among the 18 surplus late-potato States of the 
United States, with an average annual production of 25,610,000 bu. During 
the 1924-86 seasons an average of 55 percent of the potatoes grown was sold 
by the growers, 20 percent used in their homes, 15 percent kept for seed, 
and 10 percent fed to livestock or wasted. Of 294 growers reporting sales 
outlets, 60 i^ercent used only 1 outlet and 35 percent only 2 outlets. Of the 
group, 39 i)ercent sold some potatoes to consumers at the farm, 46 percent 
made some farm sales to truckers, 20 percent used public markets to some 
extent, and 5 percent engaged in door-to-door selling. When sold in wholesale 
lots, 100-lb. bags were generally used. About one-fifth of the potatoes produced, 
or one-third of the amount sold by farmers in the State, is marketed in other 
States. Between 1929 and 1935 the volume of Michigan inter-State shipments 
exceeded receipts from other States by an average of nearly 1,700,000 bu. per 
year. Approximately 86 percent of the potatoes used in the State were grown 
within the State. Detroit consumers preferred a medium-sized (2.6-in. diameter), 
oval-shaped potato. About two-thirds preferred a white skin and one-third 
russet varieties. Of the consumers, 76 percent were willing to pay a somewhat 
higher price for these characteristics. Hotels and restaurants preferred a 
larger potato (from 3- to 3.25-in. diameter) and had a less marked preference 
as to shape. 

“Although the best Michigan potatoes are probably equal to the best from 
other late-crop States, a comparison of 60 test samples from each of the 
States of Michigan, Maine, and Idaho indicates that the Michigan potatoes 
sold in Detroit are not as satisfactory to consumers as those from the other 
two States. Differences in the kind and amount of defects present were more 
important than differences in size. Consumers paid an average of 44-ct 
per peck for the Michigan samples, 52 ct. for the ones from Maine, and 66 ct. 
for the Idaho potatoes. The cost per pound of usable potatoes was 3.68 ct. 
for Michigan, 8.68 for Maine, and 4.56 for those from Idaho.** 

4e88i---8s—e 
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Grade analysis of potatoes on the Cleveland market, E. V. Habdenbubo 
(Amer. Potato Jour,, U (1937), No. 4» PP- 107-116) One hundred and forty- 
three 15-lb. samples were obtained from 64 Cleveland stores during March and 
April 1936. Tables show the percentages of the samples by States of origin 
of different U. S. grades, the average price j^er pound of different grades, the 
I)ercentage of samples damaged by different insects and rodents and by different 
physiological defects, the varietal mixture in samples, and percentages of 
tubes bruised, by State of origin, variety, and type of store. Nineteen 80-lb, 
samples were also examined for bruising at the car and at the store, 

Florida citrus prices, I, 11, A. H. SriraLOCK and M. A. Bkookeb (Plorida Stti. 
Buis, 315 (1937), pp. 84, Has. 29; 317, pp. 31, figs, ^).—‘The pUrpose of tparl i 
of] this study is to present a 3-yr. summary of the average monthly prices re¬ 
ceived from auction sales for Florida citrus by kihds, by variety, by grade, and 
by size of fruit; to outline the average costs or charges against the fruit which 
went to auction; and to arrive at the net amount which the shipping agency re¬ 
ceived from both auction and nonauction sales.” The study is based on ship¬ 
ments during the three seasons from 1930-31 to 1932-33, inclusive, from 31 
Florida packing houses to New York, Chicago, Detroit, Cincinnati, and Pitts¬ 
burgh for auction sales, and to three additional markets—Minneapolis, Kansas 
City, and New Orleans—for f. o. b. direct and broker sales. Sales of about 
11,000 carloads of packed fruit moved by rail or boat are Included. 

Auction sales made up almost 95 percent of the total auction and f. o. b. Salei§. 
Approximately 50 percent of the auction sales were oranges, 40 pefcCnt grape¬ 
fruit, and 10 percent mandarins. Prices of oranges for the sanie grades and 
varieties were usually somewhat higher on the New York auction than the 
average on the other auctions. The three-season weighted average prices per 
box on the five auction markets were Parson Brown $3.56, Valencia $3.37, Pine¬ 
apple $3.26, and other varieties $2.95. The price of supergrade oranges aver¬ 
aged 54 ct. per box more than for grade 1, and that for grade 1 exceeded that 
for grade 2 by an average of 52 ct. per box. In 1930-31 and 1931-32 the auction 
prices of grapefruit were usually higher on the New York market than in 
the other markets. In 1932-33 they were usually lower. The three-season 
weighted average prices for grapefruit on the five auction markets were $2.80 
for Marsh Seedless and $2.60 for “other varieties.” The average premium for 
supergrade grapefruit was 40 ct. per box over grade 1. The prices of grade 1 
averaged 62 ct. per box more than for grade 2. New York received 70.4 per¬ 
cent of the oranges sold on the five auctions. Its receipts included 95.1 per¬ 
cent of the supergrade and 79 i)ercent of the grade 1 oranges. Of the grapefruit, 
59.4 percent went to New York and these receipts included 88.1 percent of the 
supergrade and 67.9 percent of the grade 1 fruit. 

The three-season average grade distribution of all varieties of oranges was 
supergrade 5.6 percent; grade 1, 66.9; grade 2, 36.6; and grade 3, 0.9 percent. 
For grapefruit it was supergrade 3.4 percent; grade 1, 54.4; grade 2, 40.9; and 
grade 3, 1.3 percent. The differences in the price on the five auctions between 
the most desirable and the least desirable size was 92 ct. per box for oranges, 
80 ct. per box for grapefruit, and 34 ct. per half-box for tangerines. The sizes 
averaging the highest prices were oranges 176, grapefruit 46, and tangerines 90. 
The total costf^r box for freight, refrigeration and precooling, auction selling, 
and miscellaneous charges declined from $1.14 in 1930-31 to $1.04 in 1931-32 and 
to 97 ct. in 1932-33. Most of the reduction in costs applied only to the New 
York market 

The average net returns per box to the shippers for oranges from auction 
sales were $2.43 in 1930-31, $2.60 in 1931-32, and $1.58 in 1932-33. The net 
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returns for grapefruit averaged $1.66, $1.62, and $1.41 in the respective years. 
The net returns per box to growers averaged $1.50, $1.59, and 67 ct. for 
all varieties of oranges, and 73 ct., 71 ct., and 50 ct. for grapefruit in the 
respective years. 

In part 2 an analysis is made of the average costs of marketing Florida 
citrus fruit at auctions in the five auction markets during the seasons from 
1930-31 to 1932-33, inclusive, according to the method of preservation (precool¬ 
ing and refrigeration by various means and standard ventilation) used and 
the comparative auction prices received for fruits shipped under the different 
methods. 

Approximately twice as much fruit was sold in New York as in the other 
four markets combined. All shipments to Chicago, Detroit, Cincinnati, and 
Pittsburgh were by rail. In 1930-31, 99 percent of the shipments to New York 
went all-rail, but in 1932-33 57.4 percent went by water routes. The percentages 
of the total rail shipments to the five markets in the three seasons were pre¬ 
cooled, 2.6, initially iced, 13.9, precooled and initially iced, 35.1, precooled and 
standard refrigeration, 0.4, standard refrigeration, 14.5, and standard ventila¬ 
tion, 33.5. The three-season weighted average cost for freight, selling, and 
other costs, exclusive of preservation, for shipments by rail, was $1 to New 
York, $1.07 to Chicago, $1.08 to Detroit, 94 ct to Cincinnati, and $1.03 to Pitts¬ 
burgh. Rail and water shipments to New York averaged 75 ct. per box and 
truck and water shipments 71 ct. The average preservation costs i)er box for 
shipments to the five markets were precooling 9.5 ct.. Initial icing, 10.3 ct., pre- 
cooling and initial icing combined, 18.1 ct., precooling and refrigeration, 27.3 
ct., and standard refrigeration, 19.1 ct. Fruit shipped by standard ventilation 
bore no direct charges for preservation. “There was no relationship between 
the method of preservation used in marketing citrus fruit from the 31 Florida 
packing houses and the auction price received when compared monthly.” 

Economic studies of vegetable farming in New York.—III, Truck-crop 
production and prices, E. G. Misner ([New Yorfc] Cornell 8ta. Bui. 679 (1937), 
pp. 72, fig. 1 ).—This is the third bulletin in the series previously noted (E. S. R., 
78, p. 125). Tables nre included and discussed briefly showing for periods of 
years the acreages, yields, production, prices, and farm value for 15 truck 
crops. Monthly and seasonal prices are shown for a number of the crops. 
During the period 1931-35 the average annual farm value of the leading truck 
crops in million dollars was cabbage 2.5, onions 2.3, celery 1.8, tomatoes for 
canning 1.2, and cauliflower 1. Lettuce, peas for canning, snap beans for can¬ 
ning, tomatoes for market, and peas for market each averaged more than one- 
half million dollars. Carrots, cucumbers for market and pickles, and sweet corn 
and beets for canning averaged less than one-half million dolars. Potatoes 
averaged over 14.5 million dollars. 

For the 3 yr. 1929-31, 17 commercial truck crops returned 7 percent and 
potatoes an additional 5 percent of the gross farm income of the farmers of 
the State. For the periods 1925-29 and 1931-35 the prices for celery, green 
peas for canning, and onions declined least and the prices for lettuce, potatoes, 
carrots, cauliflower, and cabbage most, the decline in the prices of the last 
five crops being 50 percent. The production of cauliflower increased 42 percent, 
that of onions 31 percent, and that of market tomatoes 111 percent. The 
total production of 15 truck crops Increased 8 percent but the prices declined 
38 percent as compared with a decline of 41 percent in the price paid farmers 
for milk. 

Economic aspects of apple production in Rouville County, Qnebed, 
A. Gossbun (fifei. Agr., 16 (1936), No. 12, pp. 676-678) .—This article analyzes 
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the cost of marketing and prices received for apples, the cash outlay for operat¬ 
ing bearing orchards, the price per barrel, and man labor requirements for 80 
Rouville County, Quebec, orchards for the years 1932-84. 

An economic analysis of the sheep ranching industry in western Canada, 
li. E. Kindt (Canada Dept. Apr. Puh. 551 (19S6), pp. 78, figs. 22 ).—The methods 
and problems of the organization and management of sheep ranches in Alberta, 
Saskatchewan, and British Columbia are described, and a detailed study is 
made of information obtained from 100 ranches for the years 1929-31, in¬ 
clusive, as to inventories, capitalization, crop and livestock production, receipts, 
expenses, management problems, etc. 

An economic study of the broiler industry in Maryland, P. R. Poften- 
BEBOEB and S. H. DbVault (Maryland 8ta. But. 410 (1937), pp. 54, ftps. 14 ).— 
This bulletin reiwrts the results of a study of farms specializing in broiler 
production and with a total production of over 1,962,000 birds for the 2-yr. 
period ended June 30, 1936. In 1934-35, 109 farms were studied and 122 farms 
in 1935-36, the information being obtained by means of a questionnaire and 
personal Interviews. Comparisons are made of all farms and the 25 most 
profitable and the 25 least profitable farms for the 2 yr. An analysis is made 
of the data, together with recommendations as to means of Increasing the 
profitableness of producing and marketing broilers. 

The broiler production in Maryland in 1936 was approximately 2,500,000 
birds, or about 15 percent of the total estimated production in the United 
States in 1984-35. The size of broiler fiocks studied varied from less than 
1,000 to over 100,000 birds raised during a year, with an average of 8,494. 
The broilers were sold at an average age of 13.5 weeks and at an average 
weight of 2.7 lb. The average investment per farm was $1,295, or 16.4 ct. 
per bird. The average Income was $4,630.21 per farm, or 54.5 ct. per bird. The 
net profit averaged 5.67 ct. per bird. Total costs per 100 birds averaged $48.84, 
of which 51.4 percent was for feed, 23.9 for chicks, 8.2 for labor, 5.2 for mar¬ 
keting, 5.3 for overhead, and 6 percent for general expenses. Returns per bird 
ranged from a net loss of 81 ct. to a net profit of 33 ct. in 1934-^5, and from a 
net loss of 44 ct. to a net profit of 40 ct. in 1935-36. On the most profitable 
farms, gross income per bird averaged 63.8 ct. and the costs 45.5 ct. per bird as 
compared with 48.6 and 56.8 ct., respectively, for the least profitable farms. 
Feed costs and labor costs were highest on the farms having the smallest num¬ 
ber of birds. As cost of marketing increased, gross income, cost, and profit 
increased. As' fuel costs increased from 2 to 4 ct per bird, profit decreased. 
Income and cost increased as cost of chicks increased, indicating that higher 
priced chicks may be fed to a heavier weight and thus return a greater income 
and profit than some of the lower grades of chicks. The most profitable farms 
had an average investment of 14.7 ct. per bird, the least profitable 21.4 ct. The 
most profitable size of enterprise was from 5,000 to 15,000 birds. It was more 
profitable to raise 1 or 2 lots of broilers per year. Income, cost, and profit 
increased as weight of broilers increased above 2.5 lb. per bird, the most 
profitable weight being 3 lb. or over. Farmers starting from 150 to 174 birds 
per 100 sq. ft. of floor space had the greatest profit. Profits decreased as the 
percentage of* mortality increased over 10 percent, and a loss was sustained 
when it exceeded 25 percent. Sales to local buyers and truckers were the 
most profitable method of marketing. New York received 69.4 percent of the 
Maryland broilers, Philadelphia 5.7, Baltimore 13.3, Washington, D. C., 6J2, 
Newark 8.2, and other markets 3.2 percent. The most profitable farms sold 
fewer broilers on the New York market and more on the Baltimore and Wash¬ 
ington ttiAxkets than did the least profitable farms. Only about one-third of 
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the broiler producers operated without the use of credit The weighted average 
farm price of broilers was 20.5 ct. per pound in 1034-35 and 21.7 ct. in 1035-36. 
Cold storage holdings reached the peak in December and January and then 
gradually declined to the low point in June and July. 

liist of periodicals containing prices and other statistical and economic 
Information on dairy products, compiled by B. M. Colvin (17. 8 , Dept, Agr„ 
Bur. Agr. Boon., Agr. Boon. Bibliog. 71 (19S7), pp. [I]+ii-i).--This is a list of 
123 periodicals with notes showing the kinds of information contained and the 
issues available in the Library of the Department. 

Seventh census of Canada, 1031.—^VlII, Agriculture {Ottawa: Canada 
Bur. 8tatis., 19S6, vol. 8, pp. OCXXII+8S8, {figs, 14]). —This volume deals with 
agriculture as of June 1, 1931, giving “the details of farms, farm areas, crops, 
livestock, animal products, etc. . . . The introduction reviews briefly the 
changes which have taken place during the decade, 1921-31; in many cases 
the comparisons are extended back to 1881 and in the Prairie Provinces the 
results of the quinquennial censuses are also included. The general tables 
contain a series of comparative tables by provinces and also detailed statistics 
by counties or census divisions and in some cases by municipalities, townships, or 
subdivisions. Detailed descriptions of the census divisions used for the presenta¬ 
tion of results in Manitoba, Saskatchewan, Alberta, and British Columbia will 
be found in appendix, together with copies of the schedules used in the taking 
of the census.’* The tables and text are in English and French. 

Farmers’ business organizations in Canada, 1934, W. F. Chown {Sci. Agr,, 
16 (1936), No. 12, pp. 678-680). —^A table is given and discussed showing by 
provinces and by commodity groups the number of associations, number of 
places of business, number of patrons, and the amounts of assets, liabilities, 
paid-up capital, reserves, etc. 

Analysis of the business operations of cooperative cotton gins in Okla¬ 
homa, 1033—34, O. T. Weaver and O. W. Hebbmann {Farm Credit Admin. 
iU. 8.], Coop. Div., Bui. 12 {1937), pp. IV-{’96, figs. 21). —This study was made 
in cooperation with the Oklahoma Agricultural and Mechanical College to 
assist associations in improving their operating efficiency and the banks for 
cooperatives in formulating loan policies to meet the long- and short-term credit 
needs of such associations. The specific objectives were “to determine (1) the 
extent of the development of the cooperative gin movement in Oklahoma, par¬ 
ticularly the number of associations and members, the volume of cotton ginned, 
the investment in gin plants, and the equity of the members in these associa¬ 
tions; (2) the important factors influencing the expense of ginning cotton by 
cooperatively owned plants; (3) the sources of income of cooperative cotton 
gins; (4) the important factors influencing income; (5) the purposes for 
which the earnings of these associations were distributed; and (6) sound 
flnancial policies and practices for guiding new or existing cooperative asso¬ 
ciations not only in Oklahoma but also in other cotton-ginning areas.” 

Detailed flnancial reports, including balance sheets as of the beginning and 
end of the season and detailed income and expense statements, were obtained 
covering the 1933-34 cotton season by visits to all (96) cooperative cotton gin 
associations operating in Oklahoma. Expense statements for 1932-33 were also 
obtained from all but 5 of the associations. Information on the history, fi¬ 
nancing, membership, business organization and practices, dividend policies, 
etc., were obtained from gin managers or officers. 

The importance of cooperative ginning—^number and size of associations, vol¬ 
ume of ginning, assets, liabilities, etc.—is described. The different expenses 
and sources of income, factors affecting expenses and income, and distribution 
of earnings are analyzed and discussed. 
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Some problems in the successful operation of cooperative cotton gins, 
W. E. Paulson (Bouthwest, Social 8ci, Quart., 18 (19S7), No. 1, pp. 35-4 $).— 
The problems of ginning rates, computing patronage dividends, financing gins, 
and the federation of local gin associations are discussed. 

Operating status of Nebraska cooperative grain elevators, 1035—36, 
H. Hedges {Farm Credit Admin. lU. fif.], Coop. Div., Miac. Rpt. 15 {1931), pp. 
[3]+34, figs. 6). —This study was made in cooperation with the extension service 
and department of rural economics of the University of Nebraska. Financial 
and operating data were obtained from 130 farmers* elevators for the fiscal 
year corresponding as nearly as possible with the 1935-36 crop year. An 
analysis Is made of the assets, liabilities, net worth, and operating results. 
Management problems, the effects of membership and patronage, grain volume 
and side line business on net income, and the relation of grain volume, size of 
elevator, and other factors to cost of operation are discussed. 

Economic analysis of bargaining problems of milk cooperatives, T. G. 
Stitts and W. C. Welden {Farm Credit Admin. \TJ. B.], Coop. Div., Circ. C-10\ 
{1931), pp. Ill+54, figs. 13). —“The purpose of this circular is to discuss biiefij 
some of the factors involved in pricing milk in the fiuid milk market, to direct 
attention to the application of statistical data and economic analyses to 
bargaining problems of the management, and to describe and interpret the ex¬ 
periences of selected associations in the collection, analysis, and use of 
market records and statistical information. . . . The first [part] is a discus¬ 
sion of some of the factors involved in marketing fluid milk, which deals 
largely with the economics of market price structure. The statistical analyses 
included are based partly on data assembled by the regular statistical services 
of the United States Government, and partly on original data from associa¬ 
tions in Washington, D. C., and Baltimore, Md. The second phase consists of a 
summary of the record-keeping practices of a representative group of associa¬ 
tions and a discussion of considerations affecting their collection and use of 
statistical information.’* 

Milk cooperatives in four Ohio markets, W. C. Welden and T. G. Stitts 
{Farm Credit Admin. \XJ. B.l, Coop. Div., Bui. 16 {1031), pp. VI+13, figs. 11 ).— 
“The purposes of this study were to analyze, in as much detail as available 
data permitted, the organization, development, and present status of repre¬ 
sentative milk associations in Ohio markets in such a way as to allow an 
appraisal of a number of their operating practices and methods of attack upon 
problems of fluid milk cooperatives.’* The field data were obtained during 
1936 in cooperation with the Ohio Experiment Station and include information 
from 7 cooperative milk marketing associations and 652 dairy farmers. 

Cooperative organization of Iowa farmers’ creameries, F. Robotka and 
G. 0. Laughijn {Farm Credit Admin. [XJ. B.l, Coop. Div., Bui. 14 {1931), pp. 
Ill+92, figs. 10 ).—^The purpose of this survey, made in cooperation with the 
Iowa Experiment Station, was “to obtain a cross section view of the general 
situation regarding farmers* creameries in Iowa.** The bulletin deals particu¬ 
larly with corporate and cooperative features of the creameries, methods of 
operation, character of the relationships between the organizations and their 
members afid patrons, and the effectiveness in carrying out their purposes. 
The legal basis of Iowa cooi)erative creameries is described. Control as a priv¬ 
ilege and responsibility of membership, financial relationships between the 
cooperative creamery and its members and patrons, patronage relationship in 
.such creameries, and the participation of patrons in benefits and costs are 
discussed. 

Consumers* cooperative adventures: Case studies, H. J. Randall and 0. J. 
Daooett {Whitewater, Wis.: Whitewater Press, 1936, pp. lUI+642+141, Iflgs. 
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8^]).—^This textbook consists of case studies of the organization, operation, 
progress, etc., of consumers* associations organized for different purposes. 

State finance of South Dakota.—preliminary report (Brookings: S, Dak. 
State Planning Bd., 1937^ pp. [4'\+III+65, figs. 22). —This preliminary report in¬ 
cludes data, usually covering the period JL927-36, as to sources and amounts 
of public revenues, purposes and amounts of expenditures, and the State debt 
The receipts, disbursements, etc., of the rural credit department are discussed. 

Tax delinquency status of farm land in South Dakota, as of January 1, 
1935.—Preliminary report (Brookings: 8, Dak, State Planning Bd., 1937^ pp. 
[2]idi-f-i/, figs. 218). —This preliminary report discusses the tax status 
of farm land as of January 1, 1935. Maps and charts show for the State and 
for each county the lands subject to tax deed and those delinquent for 1, 2, 
and 3 yr., and the percentages that such lands were of the taxable acreage. 

Supplementary report on agricultural credit developments relating to 
commercial banks, N. J. Wall ( U . 8 . Dept. Agr., Bur. Agr. Econ., 1937, pp. [2] + 
IS, figs. 4). —This report supplements and carries forward the data included in 
bulletins and reports previously noted on agricultural loans of commercial 
banks (E. S. R., 76, p. 121), recent agricultural credit developments relating 
to commercial banks (E. S. R., 77, p. 713), and demand deposits of country 
banks (B. S. R., 78, p. 122). 

Labor input on West Virginia farms, L. F. Herrmann, R. O. Stelzbhi, and 
W. W. Abmentrout (West Virginia Sta. Bui. 286 (1937), pp. 12, figs. 15 ).— 
Farmers’ estimates of the labor expended on livestock and crops grown in 1934 
were obtained in a survey of 716 farms in 38 counties. Tables show by months 
and by operations the number of hours of man labor and horse work for alfalfa, 
barley, buckwheat, corn, clover and timothy, oats (grain), oats (hay), potatoes, 
rye, soybeans (hay), strawberries, tobacco, tomatoes, watermelons, wheat 
(grain), and wheat (hay). The operations, average acreages, yields, etc., are 
described, with charts showing the monthly distribution of man labor and 
horse work. 

Accommodation of pickers of hops, fruit, and vegetables (Jour. Min. Agr. 
[Gt. Brit.’\, 44 (1937), No. 3, pp. 267-271). —^The revised model series of bylaws 
relating to the lodging and accommodation of persons picking hops, fruit, and 
vegetables, prepared by the Ministry of Health, is given. 

Farm tenure in Iowa.—IV, Farm tenure conditions in Palo Alto County, 
R. SciiiCKELB (loiva sta. Bui. 364 (1937), pp. 153-183, figs. 6). —This bulletin, 
the fourth in the series previously noted (E. S. R., 77, p. 655), was prepared 
in cooperation with the Iowa State College Extension Service and the U. S. 
D. A. Resettlement Administration. It summarizes the findings of the Palo 
Alto County Agricultural Planning Committee as to farm tenure conditions in 
the county. The information was obtained from the knowledge and observa¬ 
tions of the committeemen, from a survey of 52 individual farms, and from a 
survey of 344 families in 16 townships sending children to the rural schools. 

An analysis of the tenure history of 35 farms for an average period of 37 
yr. showed the farms had been occupied by 142 tenants and 45 owners and 
that the farms had been owned by 89 persons. The average length of occu¬ 
pancy per family was 7 yr. and that for owners was 16 yr., but 24 x)ercent stayed 
5 yr. or less. The average term of occupancy for tenants was 4.5 yr., with 49 
percent staying 2 yr. or less and 75 percent 5 yr. or less. Only 6 percent 
stayed 15 yr. or over. Of the 19 tenants at the time of the survey, 11 had 
occupied the farm 5 yr. or less and 5 from 20 to 25 yr. Of the 16 owner- 
operators, 4 had lived on the farm from 1 to 4 yr. and 11 from 15 to 28 yr. 
The average length of ownership of the 89 owners during the last 37 yr. was 
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14.7 yr. Of the 19 present tenants, 14 heUd under crop share, 3 under stock 
shares and 2 under cash rent leases. 

The survey of the 344 families showed 27 percent were owner-operators, 
89 percent tenants, and 4 percent hired men. Of the owners, 45 percent be¬ 
longed to organizations and 81 percent to churches. The percentages for 
tenants were 36 and 74 percent, respectively, and for hired men 13 and 53 
percent, respectively. The average years of occupancy since marriage of the 
head of the family were owners nearly 11 yr., tenants a little more than 6 yr., 
and hired men about 3 yr. Eighteen percent of the owners and 41 percent of 
the tenants had lived in the same school district 4 yr. or less. 

The origin and nationality of the farm families are discussed. Suggestions 
as to how landlord-tenant relationships can be improved are included. 

Crop insurance in foreign countries: A summary of significant develop¬ 
ments (U. fif. Dept. Agr., Bur. Agr. Econ., F. 8. 71 (19S7), pp. [2] +16). —Signifi¬ 
cant developments in the field of crop insurance in different European coun¬ 
tries, Japan, and China are discussed. 

RURAL SOCIOLOGY 

Sociology on the spot, 0. C. Taylob (Rural Sociol., 2 (1937), No. 4, pp. 373- 
381). —Sociology, or the sociologist, is at this time as never before being given 
opi)ortunities to offer counsel and to render service in great public, especially 
governmental, programs. These opportunities automatically place the sociolo¬ 
gist and his science where he and his science are being seriously criticized 
and even censured by other social scientists, especially the economists. The 
sociologist refuses to answer dogmatically some of the specific inquiries put 
to him, he fumbles considerably in his answers when be is willing to give 
them, he is finding it difficult to reduce his knowledge to sufficiently lucid terms 
to convey to administrators and officials; and be finds it even more difficult 
to apply his knowledge to the specific situations with which he is confronted. 

Social planning and the sociology of subregions, C. E. Livexy (Rural 
Sociol., 2 (1937), No. 3, pp. 287-298). —^“There is considerable confusion regard¬ 
ing the nature of social planning in a democracy. Our traditional individualism 
causes many people to abhor social planning as a form of regimentation. 
There are many forms of regimentation already in existence, however, and 
much of it is the natural product of a system in which the socially weak 
and the socially strong are permitted to compete, individually and in groups, 
for an indefinite time. Furthermore, the attainment of certain desirable social 
ends can never be attained by competitive methods. The control of communi¬ 
cable disease, social security, and many other such goals can be attained only 
by general social cooperation and unity of action.” 

[MisceUaneous contributions in rural sociology] (Rural Sociol., 2 (7937), 
No8 . 3, pp.* 268-277, 299-S09; 4, pp, 4i^4^S, 444-456). —^The contributions here 
presented are Recent Changes in German Rural Life, by J. B. Holt (pp. 266- 
277); The Story of My Drift Into Rural Sociology—II, Beginnings of Rural 
Sociology at the University of Wisconsin (pp. 299-309), and III, Fifteen Years 
in the U. S. Department of Agriculture (pp. 415-428), by C. J. Galpin (E. S« R., 
78, p. 558); and A Statistical Study of the Groatans, by R. M. Harper (pp. 
444-456). 

A graphic summary of farm labor and population (based largely on the 
census of 1930 and 1935), J. C. Folsom and O. E. Baker (V. 8. Dept. Agr.,, 
Miec. Puh. 265 (7937), pp. 11+48, figs. 69).—“Out of every 100 farm workers on 
April 1,1980, approximately 58 were farm operators, 26 were wage workers, and 
16 were unpaid family workers. The total was 10,482,000. The 1985 Census of 
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Agriculture, taken as of January 1, reported the numbers of persons who had 
done two or more days of farm work during the first week of January. Farm 
operators made up 53 of every 100 farm workers, other family members 34, 
and hired help 13. The total was 12,408,000. Most persons thus occupied in 
midwinter may be considered all-year workers in the industry. . . . 

'^During the decade 1920-29 about 40 percent of the youth who started to 
work in the factories, offices, and stores of the cities came from the farms— 
for probably two decades, on the average, they had been fed, clothed, and 
educated by the farming people, and were then provided practically free of 
cost to the cities, ready for life’s work.” 

The disadvantaged farm family in Alabama, H. Hostsomheb (Assoc, South, 
Agr, Workers Proo., 97-S8 (19S6S7), pp, 178,179), —^Although tenancy is possibly 
the most important single farm problem of the present time, It is believed that 
great danger lies in centering attention on it to the exclusion of other im¬ 
portant factors. Of the 273,773 rural farm families in Alabama (1930), 30,028 
fall into this disadvantaged group. Approximately 85 percent of these resided 
in the open country, 11 percent in the villages, and 4 percent in towns and 
cities. The characteristics of the disadvantaged farm family are such that it 
will need a period of years for adequate adjustment. The general approach to 
the problem must be educational. It should not be limited to training for 
liome ownership or for any other particular tenure status, since the data show 
that these families may be disadvantaged as owners or as tenants or laborers 
as well; but the education should be directed at the enrichment of life in all 
its phases and under all its circumstances. 

The relief situation in Colorado rural and town areas, O. F. Labson and 
J, B. Wilson (Colorado Sta, Res, Bui, 5 (19S7), pp, [Il+F+Jf, figs, H), —This 
report is based largely on data collected in the study of public and private 
assistance in rural and town areas made by the division of social research 
of the Works Progress Administration to obtain information concerning the 
Intensity, cost, and trend of assistance in representative areas.. 

Social organizations and agencies in North Dakota: A study of trends, 
1026-1086, D. G. Hay (Rorth Dakota Sta, Bui. 288 (1937), pp, 90, figs. 53).— 
In this second report (B. S. R., 60, p. 88) of a study of social organizations 
and agencies in the State, prepared in cooperation with the Federal Emergency 
Relief Administration and the Works Progress Administration, the author deals 
with the changes in number and distribution of such agencies during the period 
1926-36, the data being presented in tables and maps. 

”The number of social agencies in North Dakota has in general been main¬ 
tained during the period, 1926-36, although certain of the agencies experienced 
losses while others had increases in the number of local units. 

“The distribution of many of the agencies was highly favorable to the few 
large village and city areas in the State. The farm families were definitely 
underprivileged compared to the nonfarming population in respect to acces¬ 
sibility to nearly all of the social agencies considered in this study, and the 
distribution of agencies in relation to farm residents was more unfavorable in 
1936 than in 1926. The location of many of the agencies by individual counties 
was more highly related to the presence of villages and cities than to the total 
population of the counties. 

“There was a definite trend toward the location of agencies in the larger 
population centers. The number of open country agencies decreased in prac¬ 
tically all cases as compared to those in villages and within the size classes of 
villages there was a high association of increase in number of agencies with 
the larger the population of the village. This trend was especially noticeable 
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in the social and recreational organizations for adults, including commercial 
and service clubs, war veteran organizations, and lodges. Significant results 
of this trend will include the developing of a larger community attitude on the 
part of the participants in these special interest organizations and will decrease 
the social infiuence of the immediate locality or neighborhood.” 

Hospitals for rural communities, B. Halbebt (17. 8 . Dept. Agr.^ Farmers' 
Bui. 1792 (1937), pp. 11+4^, figs. 16). —This supersedes Farmers* Bulletin 1485 
(E. S. R., 55, p. 85). It gives Information on hospital needs, size, cost, financ¬ 
ing, and plans, based on the experiences of many localities. 

The activities of rural young people in Missouri: A survey of 2,297 
young people attending high school, E. L.* Morgan and M. W. Sneed (Mis¬ 
souri 8ta. Res. Bui. 269 (1937), pp. 68, figs. 6). —“This Investigation relates to 
some of the economic and social activities of rural young people. The scope of 
the inquiry was extended to 12 sample counties and included 2,297 young i)eople, 
aged 16-24, who were living on farms and in places having up to 5,000 
population. Those studied were in high school at the time of the survey. 

“It was found that about one-half of the boys in villages and towns were 
finding some work for pay, while one-fourth of those on farms were likewise 
employed. A total of 55 different occupations were indicated as being those 
at which the Informants had worked outside the home. Employment at school, 
which was made possible largely by the National Youth Administration, figured 
prominently among the occupations given. 

“It appeared that many local organizations were failing to provide the pro¬ 
grams or activities in which many of the young men and women would be 
Interested. In addition to a variety of activities in which young people were 
engaged, they also reported things they would like to learn to do and indicated 
others in which they could participate if facilities were provided by their 
local communities. 

“Along with their future plans, a number of different occupations were listed 
as the occupational preferences of young people. Also given were suggestions 
regarding the principal needs of young folk in the community. From these 
proposals it appeared that young people are generally aware of many local 
problems. It is suggested that the thinking of young people be incorporated 
into local planning by responsible community leaders.’* 

The arts workshop of rural America, M. Patten (New York: Columbia 
Univ. Press, 1937, pp. [7]+202).—^A study of the rural arts program of the 
agricultural extension service is presented. 

AGRICULTURAL AND HOME ECONOMICS EDUCATION 

Problems in aj^ricultural marketing, D. W. Malott (New York and London: 
McGraw-Hill Book Co., 1938, 1. ed.,pp. XIII-\-410, [figs. 12\). —“The group of 
cases comprising this volume is Intended to present concrete material for analyz¬ 
ing the problems faced by those engaged in the various phases of agricultural 
marketing and is typical of those situations which constantly appear for decision 
in the conduct of the various agricultural industries. . . . Questions at the end 
of ^ach case present a possible focus of analysis and discussion looking toward 
the formula^on of sound marketing principles. Questions at the end of each 
section are designed to stimulate comparisons as well as to furnish general 
review of the material covered.” 

The material is arranged under the following section headings: Marketing 
by the agricultural producer at country points, the auction markets, organiza¬ 
tion and operation of the futures exchanges, uses of the futures exchanges, the 
central markets, problems of the middleman, cooperative marketing, cooperative 
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advertising projects, storage and transportation, financing the movement of 
commodities, purchasing policies of the processors, and national problems of 
agricultural policy. Each section is followed by a list of suggested readings. 
A list of selected references is also included. 

Agricultural bookkeeping, P. E. McNall and K. F. MoMubby (New York 
and London: Longmans, <}reen and Co., 1937, pp. VI11+205). —This is a textbook 
planned to meet ‘‘the need of adult readers and students who want perspective 
rather than the elaboration of a large treatise.” 

foods—HUMAN NUTRITION 

Foods and nutrition [at the Bureau of Home Economics] (U. S. Dept. 
Agr., Bur. Home Econ. Rpt., 1937, pp. 2-5). —Included in this annual report 
(B. S. R., 76, p. 715) are summaries of studies dealing with the vanadium 
content of foods and its relation to nutrition; the vitamin content of citrus 
hybrids and canned tomatoes, soybeans, and rice; the foaming of eggs; depth 
of planting, potash ratios, and table quality in potatoes; soybean flour; time of 
processing and quality of beef; the shrinkage of beef roasts cooked by two dif¬ 
ferent methods; the method of selecting a panel of judges for bread studies; and 
a comparison of the cost and quality of some home-made v. commercially 
prepared food mixtures. 

Food and Drugs Act, W. G. Campbell (JJ. 8. Dept. Agr., Food and Drug 
Admin. Rpt., 1937, pp. 1-20). —This annual report on the enforcement of the 
Federal Food and Drugs Act (E. S. R., 76, p. 561) contains summaries of the 
food adulterations investigated involving public health, filth and decomposition, 
and economic cheats; of the seizures of canned fruits and vegetables under the 
McNary-Mapes amendment; of the inspection of shrimp canneries under the 
sea-food amendment; and of the inspection and seizures of chemicals and 
medicinal preparations purported to be of National Formulary quality or to 
comply with the requirements of the United States Pharmacopoeia, and of 
anesthetic ether and veterinary preparations. Progress reports are also given 
of the work of the bacteriological section, the Vitamin Division, and the 
Division of Pharmacology, of the development of new analytical methods for 
foods, and comments on court cases. 

[Food studies at the Colorado Station] (Colorado 8ta. Rpt. 1937, pp. 32, 
33). —This progress report (E. S. R., 76, p. 561) summarizes the results of a 
series of baking tests on cakes made from calculated recipes in continuation of 
the study of baking of flour mixtures at high altitudes, and of the softening of 
potato tubers during cooking. 

[Food and nutrition studies by the Georgia Station] (OeorgUi Sta. Rpt. 
1937, pp. 51, 52 ).—^This progress report includes brief summaries of studies on 
the degree of dark adaptation of school children as shown by biophotometer 
tests; the availability of iron and calcium in vegetable greens and other foods; 
the effect upon the vitamin A content of the milk of feeding dried pimiento to 
cows depleted of their vitamin A reserves; and the vitamin A, B, and G content of 
peaches. 

. The structure and composition of foods.—^III, Milk (including human), 
butter, cheese, ice cream, eggs, meat, meat extracts, gelatin, animal fats, 
poultry, fish, shellfish, A. L. and K. B. Winton (New York: John Wiley d 
Sons; London: Chapman d Hall, 1937, vol. 3, pp. XXV+524, fl09. 11). —In this 
volume, which continues the series noted previously (B. S. R., 73, p. 869), the 
general plan of the foregoing volumes has been followed in discussing*the 
chemical composition and the constituents of foods of animal origin, and special 
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attention is given to the influence of the various factors of production and 
manufacture on the conoqposition. 

The relationship of the albumen index of eggs to their appearance when 
fried or poached, M. Shelly, M. Boggs, L. A. Wilhelm, and Y. Heiman (U, 8. 
Egg and Poultry Mag,, -J3 (1937), No. 8, pp. 478, 479, 515, fig. 1). —^In this contri¬ 
bution from the Washington Experiment Station new-laid YHiite Leghorn pullet 
eggs weighing from 52 to 60 g and having an albumin index falling within the 
ranges of 50 to 75, 95 to 110, or 120 to 145 were fried or poached, and the 
albumin index was again measured by dividing the height of the apparent thick 
white by the mean diameter. 

The results suggest the existence of a close relationship between the albumin 
index of fresh and fried, or poached eggs, with a coefficient of correlation 
between raw and fried eggs of 0.842±0.025 and between raw and poached eggs 
of 0.90G±0.015. It was noted that the eggs with a low albumin index failed to 
veil the yolk satisfactorily, and generally the yolk was off-center, the white 
was irregular in outline and covered a large area. Since the eggs tested were 
less than 36 hr. old, “It is apparent that certain birds produce eggs which have 
undesirable characteristics for frying and poaching despite the fact that theli 
nutritional value may be the same.” 

The use of lard in cake baking, D. G. Berrigan (Cereal Chem., 14 (1937)^ 
No. 4^ RP- 525-531, fig. 1). —In this contribution from the North Dakota Experi 
ment Station the results of a series of tests are reported in which cakes made 
with two types of hydrogenated vegetable shortening and a hydrogenated lard 
were compared. The A. A. 0. C. formula and method of procedure were modi¬ 
fied until a lard product was obtained which was comparable in viscosity of 
flatter and volume of cake to that obtained with a hydrogenated product. To 
obtain good cakes with lard as the shortening, the author recommends that the 
amount of fat used be increased, the amounts of liquid and sugar be decreased, 
and part of the egg albumin and sugar be added in the form of a meringue dur¬ 
ing the last one-half min. of the mixing process. To get a crust of the proper 
color and texture the oven temperature should be reduced. 

A review of the bacteriology of fresh marine-fishery products, F. P. 
Griffiths (Food Res., 2 (1937), No. 2, pp. 121-134). —A contribution from the 
Oregon Experiment Station, presented with a three-page list of references to the 
literature. 

Effect of mixing on the physical properties of dough, L. J. Bohn and 
C. H. Bailey (Cereal Chem., 13 (1936), No. 5, pp. 560-575, figs. 4)» —In 
this contribution from the Minnesota Experiment Station, the authors report 
a series of baking tests on strong and medium strength flour doughs mixed 
for varying lengths of time in commercial mixers. In the slow-speed mixer the 
best baking results were obtained by 15-min. mixing of strong flour dough and 
10-min. mixing of medium strength dough. In the high-speed mixer 3-min. 
mixing of strong flour dough and 2-min. mixing of medium strength flour dough 
gave the optimum baking results according to the standard A. A. G. 0. baking 
test. 

The dough formula used had a marked effect on the time required to reach 
the optimal development of the dough. The stress readings tended to fall off 
after the point of optimum dough development was reached, which demon¬ 
strated that overmixing produced marked physical changes in the plastic prop¬ 
erties of the dough, and were also decreased when the temperature of the mix 
was elevated from 20'’ to 35'’ 0. and when the percentage of water In the dough 
was increased. When the dough was allowed to rest for 15 min. after mixing, 
the stress readings were higher. 
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Potato consumption and dietetic value, B. V. Habi»:nbubo (Amer. Potato 
Jour,f H {19S7), No, 6, pp. 185-188 ),—^This brief review of recent literature on 
the subject is a partial report of the research committee of the Potato Associa¬ 
tion of America. 

The determination of the cooking quality of potatoes, B. R. Bewbll 
{Amer. Potato Jour,, I4 (19S7), No, 8, pp. 2S5-242, figs. 2 ),—In this general dis¬ 
cussion the dry matter content of the potato is considered the best index of 
quality, a high content (30 percent) being associated with good quality and a 
low content (15 percent) with poor quality. As dry matter is correlated with 
specific gravity, the quality can be rapidly estimated by determination of the 
specific gravity and noting the dry matter content corresponding to this spe¬ 
cific gravity in tables prepared from many tests. Cooking tests are recom¬ 
mended for the consumer who buys direct from the producer but are considered 
impractical when potatoes are bought in small quantities. 

Acid and sugar important factors in flavor of tomatoes, F. A. hm {Farm 
Res. [New York State Sta.], 4. (19S8), No. 2, pp. 4f 8 ).—^The information presented 
in this paper on the ways of improving the flavor of tomato products has been 
previously noted from another source (E. S. R., 78, p. 156). 

A laboratory handbook for dietetics, M. S. Rose (New York: Macmillan Co., 
1937, 4- ed., pp. XI+322, figs. S).—The general plan of this new edition is similar 
to that of the preceding one previously noted (E. S. R., 62, p. 00). The most 
important changes noted are the addition of new values for the mineral and 
vitamin content of foodstuffs and of a table showing the excess of acid or base 
in 100-calorie portions of some 150 foods. 

Outstanding problems in human nutrition, S. J. Cowell (Jour. State Med., 
45 (1937), No. 8, pp, 440-US),—The author reviews the recent developments in 
the field of human nutrition and discusses particularly the adequacy of the food 
supply of Great Britain in the vitamins and mineral elements, the relationship 
of nutrition to infection and to dental decay, and the nutrition of women 
during pregnancy and lactation. 

What*s new in nutrition, M. K Hathaway (Jour. Home Econ., 29 (1937), 
No, 5, pp. 301-306 ).—^The progress made during the imst year is summarized 
under the nutritive value of foods, the causes of differences in the amount of 
vitamins and minerals available in common foods, the methods of following 
foods and their ultimate storage or utilization in the animal body, and the 
mineral requirements of children and adults. 

Nutrition problems in education, J. S. McLesteb (Jour. Amer. Med. Assoc., 
109 (1937), No. 11, pp. 838, 839 ).—In this discussion of a nutritional program in 
the public schools, the opinion is expressed that the greatest energy should be 
expended not on individual selected children in a manifestly poor state of 
nutrition but rather on the student body as a whole, with the ultimate goal 
of the optimum for all children. 

Advisory Committee on Nutrition.—^First report. Loan Luke et al. ([Ot. 
BritJ] Min. Health, Advisory Com. Nutr. Rpt., 1 (1937), pp. 52 ).—^This first report 
of the Advisory Conunittee on Nutrition, appointed in 1935 by the Ministry of 
Health “to inquire into the facts, quantitative and qualitative, in relation to 
the diet of the peoples and to report as to any changes therein which appear 
desirable in the light of modem advances in the knowledge of nutrition,*’ con¬ 
sists of a preliminary survey of the whole field. Introductory chapters on 
the present knowledge of nutrition and a general picture of the food supply 
of the United Kingdom are followed by chapters on food statistics, physido^ 
ical bases of nutrition (based largely on the report of the Health Committee 
of the League of Nations), the nutritive value of milk and milk products, the 
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assessment of the state of nutrition, dietary in poor law institutions, and pro¬ 
posal for further investigations. More detailed information, including tabu¬ 
lated data, is presented in a series of appendixes. Problems recommended for 
further study include assessment of the nutritional state of children, nutritive 
food requirements during the first year of life, minimum vitamin, mineral, and 
fat requirements, nutritive supplementary values of the protein-containing foods, 
relative nutritive value of different cereals according to the degree of milling, 
Influence of climate on food requirements, and optimum amounts of milk 
required at difl!erent ages. 

The scientific work of the Health Organization of the League of Nations, 
T. Madsen {Bui. N. Y. Acad. Med., 2. ser., IS (1^87), No. 8, pp. 499-4^5). — In 
this Harvey lecture, delivered by the director of the Health Organization of 
the League of Nations, the various activities of the organization are described 
with Illustrations from some of the more important work of its commissions, 
including the scope of the present activities in nutrition. 

The bearing of the results of recent studies in nutrition on health and on 
length of life, H. C. Sherman {Bui. N. Y. Acad. Med., 2. ser., 13 {1937), No, 6, 
pp. 311-323), —^In this Hermann Biggs memorial lecture, delivered before the 
New York Academy of Medicine, April 1, 1937, the author discusses the public 
health and economic significance of the newer knowledge of nutrition, particu¬ 
larly the results of his long-time experiments on the effects of Improvements in 
an already adequate diet. 

“To fit nutrition into the concept of public health as a purchasable commodity 
requires an amplification of the educational function of the physician and the 
health department, and a further development of nutrition teaching in the 
schools. . . . Simple redistribution of the present expenditures for food, and 
this without omitting any article of food to which any consumer is accustomed 
but merely by easy shifting of relative proportions, can undoubtedly contribute 
greatly to the advancement of tlie standard or norm of health and vitality in 
the coming years. . . . For it is now clear to anyone who will study the evi¬ 
dence that nutrition has greater constructive potentiality than science had 
foreseen, and that even in the everyday choice of food we are dealing with 
values which are above price, for the health and efficiency, duration and dignity, 
of human life.” 

The relation of the size of the meal to the emptying time of the human 
stomach, E. J. Van Liebe, C. K. Sleeth, and D. Nobthup {Amer. Jour. Physiol., 
119 {1937), No, 3, pp. 480-482). —In continuation of the study noted previously 
(E. S. R., 75, p. 568), the authors determined fluoroscoiucally the normal gastric 
emptying time in six healthy young male subjects. When the standard test 
meal, consisting of farina 15 g, sodium chloride 1, and barium sulfate 50 g, 
was doubled the emptying time was prolonged 16.83 percent, and when the meal 
was tripled, 38.fi3 percent in five subjects. In the remaining subject the size 
of the meal apparently had no effect on the gastric emptying time. “This 
paper lends experimental evidence to the well recognized fact that the onset 
of hunger contractions in the majority of people does not appear as soon after 
a large mealii^ls after a small one.” 

A study of the effect of overfeeding on the protein metabolism of man, 
I-m {Biochem. Jour., 31 {1937), No. 4y PP- 681-693, figs. 3; pp. 694-705, figs. 3 ).— 
Three papers are presented. 

L The effect of superimposing raw and lolled milks on a diet adequate for 
maintenance, D. P. Cuthbertson, A. McCutcheon, and H. N. Munro (pp. 681- 
689).—^The subjects were seven healthy men ranging in age from 19 to 35 yr. 
on ielf-selected constant basal diets composed of white and brown bread, 160 
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g of butter, cheese, 600 cc of raw milk, apple Jelly, raw apples, and a constant 
water intake. Three subjects received in addition lettuce and tomatoes. After 
nitrogen equilibrium had been established, an additional liter of raw or boiled 
milk was given and the water intake was reduced. Upon reestablishment of 
nitrogen equilibrium the additional milk was again administered and the test 
repeated from 2 to 4 times with each subject The urinary excretion of nitrogen 
and sulfur was determined daily. In one subject the calcium balance was 
investigated. 

The subjects showed an increase in body weight and a marked retention of 
nitrogen and sulfur but not of calcium upon the addition of the raw or boiled 
milk for either 1 or 8 days. In a subject who was given sodium caseinate 
equivalent in nitrogen content to a liter of milk, the storage of nitrogen was 
decreased. 

II. The auperimposition, on a diet adequate for maintenance, of hecf (or 
soya flour)-^-lactose+hutter, equivalent in protein, carbohydrate, and fat con- 
tent to a litre of milk, D. P. Cuthbertson, A. McCutcheon, and H. N. Munro 
(pp. 689-693).—In this imrt of the study the basal diet was supplemented by 
lean beaf, lactose, and additional butter in amounts equivalent to the quanti¬ 
ties of protein, fat, and carbohydrate in a liter of milk, and the water intake 
was correspondingly Increased. The resulting marked retention of nitrogen 
showed that the retention phenomenon was not a peculiar property of the addi¬ 
tional milk. Similar results were obtained when soybean flour was substituted 
for the lean beef in the supplement. It is concluded that when a dietary 
adequate for maintenance is supplemented by animal or vegetable protein the 
degree of retention of nitrogen and sulfur which results appears to bear a 
relationship to the total increment in the energy value of the diet and not to 
the increment in the protein per se. 

III. The protein-saving effect of carbohydrate and fat when superimposed on 
a diet adequate for maintenance, D. P. Cuthbertson and H. N. Munro (pp. 694- 
705).—The authors served as subjects to determine the role played by the 
general rise in energy value of the diet above the energy requirement. The 
cheese was eliminated from the basal diet, and the supplement consisting of 
beef, lactose, and butter was added. When the energy intake exceeded the 
requirement necessary to maintain body weight and nitrogen equilibrium, the 
body weight and the nitrogen and sulfur retention increased. Under the 
conditions of the experiment the carbohydrate, glucose, had greater nitrogen- 
and sulfur-sparing effects than did the fat, butter. 

The food intake of young rats held at nearly constant body weight by 
restriction of the dietary protein, 0. M. Jackson (Jour. Nutr., IS (1931), No, 6, 
pp. 669-678, fig. 1). —^Thirty-five male and 32 female rats were maintained for 
16 weeks on a diet containing all the known essentials except protein and sui)- 
plemented by a yeast-wheat germ mixture to supply just sufficient protein 
to keep the weight at approximately 50 g. During the first week on experi¬ 
ment the average intake of protein per rat was about 3 g, which decreased 
to about 2.7 g in the sixth week. Thereafter the requirement of yeast-wheat 
germ mixture remained nearly constant at a daily level slightly below 0.4 g 
per rat 

The amount of bas.9l diet voluntarily consumed was found to be closely par¬ 
allel to the restricted protein intake, with the average weight of protein re¬ 
maining nearly constant at about 11 percent of the total diet Calculated on 
a selective basis, the energy value of the total diet consumed averaged 0.346 
calorie daily per gram of body weight for the male and 0.374 calorie per gram 
for the female rats. A slight but probably significant sex difference was 
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indicated, with the male rats requiring relatively less protein for maintenance 
and showing a relatively smaller intake of the basal and total diets. 

The relation of protein to hemoglobin building, P. B. Psabson, O. A. 
Elvbhjbm, and £). B. BLabt (Jout, Bioh 119 (19S7), No, 2, pp. 749-^76$, 

/iff. 1). —In this contribution from the Wisconsin Experiment Station, the 
authors studied the effect of nine different proteins on the rate of hemoglobin 
regeneration in induced nutritional anemia in rats when the intake of iron 
and copper was sufficiently adequate to permit optimal response. 

From the results reported it is evident that proteins that permit good growth 
will allow optimum hemoglobin formation. It would appear that when the 
dietary protein is either qualitatively or quantitatively inadequate for growth 
the rate of hemoglobin regeneration is significantly retarded. The proteins of 
liver, casein, egg albumin, and soybean oil meal were consistently effective 
in building hemoglobin, whereas corn gluten meal, wheat gluten, gliadin, gela¬ 
tin, and blood were poorly utilized. 

Mineral requirements in human nutrition, E. M. Widdowbon {Jour. State 
Med,f 4$ (19S7)t No. 8, pp. 449-4^1)- —In this review paper, the author discusses 
briefly the qualitative mineral requirements and intakes and the availability 
of iron, calcium, and phosphorus in the diet. 

Carbohydrate metabolism during experimental human salt deficiency, 
R. A. McCanob (Biochem. Jour., 31 (1937), No. 8, pp. 1276, 1277). —Glucose 
tolerance tests were made on five adult men made salt-deficient by diet and 
sweating, as described in a previous study (E. S. R., 76, p. 563). When the re¬ 
sults were compared with those of similar tests made when the subjects were 
in a normal state, it was found that during salt deficiency the concentration 
of the bipod sugar was elevated slightly. 

The changes in the plasma and cells during experimental human salt 
deficiency, R. A, McCance (Biochem. Jour., 31 (1937), No. 8, pp. 1278-1284 ).— 
In continuation of the investigation noted above, further tests on the five sub¬ 
jects demonstrated that during salt deficiency the concentration of sodium 
chloride in the serum decreased, with a resulting increase in the serum pro¬ 
teins, hemoglobin, and cell volume of the blood and a passage of the potassium, 
chloride, and possibly sodium ions out of the cells. When salt was administered 
the serum proteins, hemoglobin, and cell volume fell below their initial levels. 

A stable ferrous sulphate mixture for the treatment of nutritional anae« 
mia in young children, H. H. M. Maokay and L. E. Jacob {Lancet [London^, 
1937, II, No. 10, pp. 670-573).’—The treatment of 26 babies with iron deficiency 
anemia with doses of 9 or 4^/^ grains of ferrous sulfate daily produced an 
average daily rise in hemoglobin level of almost 1 percent during the first 
3>5 weeks of treatment. It is concluded that a dose of 4^^ grains daily con¬ 
taining about 60 mg of iron is probably as effective as double that quantity. 
The ferrous sulfate can be effectively administered in solution with dextroqe 
and a very small quantity of hypophosphorous acid, which increases the 
stability of the solution. Although the ferrous salt has great advantage as a 
therapeutic, the cheap and stable iron and ammonium citrate is advocated 
for routine use as a prophylactic. 

Further field studies on the selenium problem in relation to public 
health, M. I. Smith and B. B. Westtall (Puh. Health Rpta. [U. 8.}, 62 (1937), 
No. 40, PP> 1675-1384). —In continuation of the survey noted previously (B. S. R., 
77, p. 277), the authors report the results of a field study made during Septem¬ 
ber 1986 of 60 rural families in a highly seleniferous area in four counties of 
SouthiX^dta and Nebraska. Specimens of urine obtained from two or more 
membm of each family and samples of common foodstulhi and drinking water 
were inalyied* 
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The selenium concentration in the urine was found to vary from 20 to 196 
/£g per 100 cc, with very little variation for the different members of the same 
family or for the same individual at different times. The only evidence of 
ill health that might possibly be the result of continual selenium ingestion was 
a high incidence of symptoms of gastric or intestinal dysfunction and a few 
instances of apparent hei>atic dysfunction. 

The most important and most constant food sources of selenium in the area 
studied were found to be meat, 117-800 A*g, and eggs, 25-914 per 100 g; milk, 
16-127 /ig per 100 cc; and vegetables such as peas and beans, cabbage, rutabaga, 
and onion with a maximum content of 204, 452, 600, and 1,780 /ig per 100 g. 
respectively. 

Studies on zinc, W. R. Sutton and V. E. Nelson (8oc. Ewpt. Biol, and Med. 
Proc., 86 (1937), No. 2, pp. 211-213 ).—^The limit of tolerance to zinc carbonate was 
determined on groups of rats maintained on an adequate ration containing the 
salt at three levels corresponding to 0.1, 0.5, and 1 percent of zinc. Hemoglobin 
values were determined by the Newcomer method, and red blood cell counts were 
made. 

The results show that the limit of tolerance lies between 0.5 and 1 percent of 
zinc. Growth and reproduction were normal at the lowest level of zinc, re¬ 
production was markedly affected at the 0.5-percent level, and both growth 
and reproduction failed to occur in the animals receiving 1 percent of 
zinc after 39 weeks on the diet. The hemoglobin values and red blood cell counts 
remained within the normal range at the lowest level of zinc feeding, the hemo¬ 
globin values decreased at the 0.5-percent level, and at the highest level both 
were diminished. Upon removal of the zinc salt from the diet, the hemoglobin 
values became normal in the rats on the 0.5- and 1-percent levels, with a return 
to normal reproduction also resulting in the rats formerly receiving 0.6 percent 
of zinc. 

Biology [trans. title] (5. Oong. Intematl. Tech, et Chim. Indus. Agr., 8chd- 
veningue, 1937, Compt. Rend., vol. 1, pp. 7-78, 89-131, figs. 26). —^The following 
studies on nutrition are discussed in section 1: Vitamin K and the Means of 
Verifying Its Presence and the Quantity Contained in Agricultural Products, by 
H. Dam (pp. 7-12); The Quantitative Determination of Vitamin Bi in Rats and 
the Stability of the International Standard Preparations for Vitamin Bi, by A. 
Scheunert and M. Schieblich (pp. 13-19) ; The Determination of the Provitamin 
A by Chromatography, by L. Zechmeister (pp. 20, 21) ; A Plant Test for Aneurin, 
by W. H. Schopfer and A. Jung (pp. 22-34); Methods of Estimation of Vitamin 
Bi, by R. A. Peters (p. 36) ; The Dosage of Vitamin A, by A, Chevallier (pp. 30- 
36); The Accuracy of Biological Determinations of the Vitamins, by E. H. 
Coward (pp. 39-47) ; The Content of the Vitamin Bi and Bs in Different Kinds 
of Wheat and Rye Breads, by L. S. Fridericia and M. Schousboe (pp. 48-56); 
The Quantitative Chemical Determination of Flavin in Urine, Liver, and Milk, 
by A. Emmerie (p. 57) ; Sx>ectroscopic Determination of Vitamin A, by R. A. 
Morton (pp. 58-67); The Quantitative Estimation of Vitamin D With Chickens 
as Test-Animals, and the Relation of Rat- to Chicken-Activity for Different 
Irradiated Provitamins, by J. van Niekerk, A. G. Boer, E. H. Reerink, and A. van 
Wijk (pp. 68, 69); The Utilization of Vitamin Tests, by A. Jung (p. 70); The 
Difficulties Encountered in the Control of Special Vitamin Foods, by M. BauWen 
(pp. 71-78); Vitamin Standardization, by H. Chick (pp. 89-91); Some Recent 
Advances in Vitamin Science, by A. L. Bacharach (pp. 92-99); The Estimation of 
Vitamin Bx by the **Bradycardia** Method (pp. 100-111) and The Estimation of 
Vitamin 0 by Chemical Titration (pp. 112-118), both by L. J. Harris; The 
Clumges in the Content of Vitamins Bi and 0 During Germination of Wheat, by 
40881—88 - 10 
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A. von Kuthy (pp. 119-126) ; and The CJontent of Vitamin O in Different Varieties 
of Potatoes, by J. B. H. IJdo (pp. 12T-iai). 

Beef, hog, calf, and lamb livers as sources of vitamin A, A. D. Holmes, 
P. Tbipp, and G. H. Satterfield (Food Res,, 1 (19S6), No. 5, pp. 443^55).— 
The vitamin A content of fresh beef, hog, calf, and lamb livers was determined by 
the colorimetric method. Prom the data reported it is evident that calf liver is 
superior to the other livers as a source of vitamin A, containing an average of 
533 Lovibond blue units per gram as compared to beef 252, lamb 235, and hog 182 
units per gram of liver. 

The vitamin A content of Australasian fish liver oils, I. W. Davies and 
D. J. Field (Bioohem. Jour., 31 (1937), No. 2, pp. 248-250). —Using the Carr- 
Price method with the Lovibond tintometer to estimate the intensity of the 
blue color and measuring the intensity of adsorption at 328 m/i of a solution in 
cyclohexane with the Hilger Vitameter, vitamin A values were determined for 
eight fish liver oils. 

Expressed as percentages of vitamin A, using the results previously reported 
by Carr and Jewell (E. S. R., 69, p. 325), the Carr-Price values varied from 
0.031 to 2.3 percent and the vitameter values from 0.034 to 2.4 percent, showing 
a fair agreement between the two methods of measuring. The liver oil of the 
school or snapper shark, containing approximately 1 percent of vitamin A, is less 
rich than that of most halibuts, but is of some economic importance because the 
shark liver contains about twice as much oil as does the liver of the halibut. 

Influence of hyperthyroidism on vitamin A reserves of the albino rat, 

B. Sure and K. S. Buchanan (Jour. Nutr., 13 (1937), No. 5, pp. 521-524)> —^Data 
are presented to show that even massive doses of vitamin A are ineffective as an 
antithyrogenic agent and cannot replace the essential stable components of the 
vitamin B complex furnished by autoclaved dried baker’s yeast and which are 
deficient in autoclaved beef. Rapid catabolism, produced by the daily administra¬ 
tion of 0.2 mg of thyroxin, was not counteracted by the administration of a ration 
containing 10 percent butterfat and supplemented with 4 drops of cod-liver oil 
daily. The administration of a diet containing 50 percent dried skimmed milk 
powder produced excellent responses to pure crystalline vitamin B as an anti¬ 
thyrogenic agent in experimental hyperthyroidism. 

Antithyrogenic action of crystalline vitamin B, B. Sure and K. S. Bu¬ 
chanan (Jour. Nutr., IS (1937), No. 5, pp. 513-519). —In continuation of pre¬ 
vious studies (E. S. R., 72, p. 885) the authors present the results of a series of 
experiments to show that the toxicity of 0.2 mg of thyroxin administered to a rat 
may be counteracted by from SOy to IOO 7 daily of pure crystalline vitamin Bi, 
which is an excellent antithyrogenic agent. The best results were obtained when 
autoclaved dehydrated baker’s yeast rather than autoclaved dried beef was used 
as a source of the stable components of the vitamin B complex in the experimental 
diet. 

The vitamin B complex: A clinical and experimental study with special 
reference to growth and constipation, C. L. Jobun and S. T. Helms (Arch. 
Fed., 54 No. P, pp. 533-547, figs. 14)-—A series of clinical experiments 

was made during a 1-yr. period on 100 Infants to determine the results of 
adding a vitamin B-complex supplement to the diet during the first year of life. 
The basic diet consisted of milk, water, and carbohydrate, with the addition of 
cereal and vegetables after 6 mo. of age. The experimental group of 100 infants 
received a supplementary mixture of Dextri-Maltose with vitamin B, and the 
control group received the carbohydrate alone. 

Onie administration of the additional vitamin B-complex resulted in a definite 
inctiase in growth of the Infants in length, development of the chest, and weight 
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and had a definite effect in the correction of constipation. The administration 
of the vitamin B-carbohydrate mixture to the nursing mothers of 60 infants 
who had failed to gain weight for from 3 to 4 weeks due to insufficient breast 
milk increased lactation in 57 percent of the cases and resulted in a decrease in 
the incidence of constipation among the infants. 

Similar experiments carried out on 20 Infants and 100 older children with the 
additional vitamin B complex supplied in a prepared cereal mixture showed 
the same increased growth and decrease in constipation, with an improvement in 
appetite noted among the older children. 

Following the clinical tests, a study was conducted on a group of rats main¬ 
tained on the Evans-Lepkovsky vitamin B-free diet. When signs of B avita¬ 
minosis appeared, varying amounts of the special cereal rich in vitamin B were 
administered. The resultant increase in growth was influenced by the amounts 
of the vitamin B intake, with no appreciable increase when the cereal was given 
in amounts larger than 2 g per rat per day. 

Vitamin Bi deficiency in infancy: A critical review, M. R. Price {Arch, 
Disease Childhood^ 12 (1937) ^ No, 70, pp, 213-216 ).—In this review article the 
author points out that the normal infant requires about 200 international units 
of vitamin Bi per day. 

Water ingestion and urinary excretion of ether-soluble materials in B 
and G avitaminotic rats, R. Reder and W. D. Gallup {Okla. Acad. ^ci. Proc, 
[Okla. Univ.], 16 (1936), pp. 66, 67 ).—In this contribution from the Oklahoma 
Experiment Station the results of a series of paired feeding exi)ei iments, fol¬ 
lowing the method previously described (E. S. R., 73, p. 883), are reported. 
During a 14-day preliminary period the rats received a diet in which the vitamin 
B content was gradually decreased and finally removed from the diet of one 
group and vitamin B supplement was given to the pair mates in a control group. 
The pair mates were limited to the same food intake. The water intake was 
determined daily and averaged for the experimental rats 8.2 cc and for the 
controls 9.7 cc, which suggests a definite decrease in water consumption during 
vitamin B deprivation. 

In another series of tests 16 adult rats were arranged in four groups so that 
each series consisted of rats of the same sex and approximately the same weight 
The first animal of each series received the basal vitamins B- and G-free diet 
unsupplemented, while the second, third, and fourth animals received vitamin B, 
vitamin G, and vitamins B and G, respectively. The daily food intake of each 
pair of animals was the same. The results show that the animals deprived of 
vitamin G or of vitamins B and G excreted the smallest amounts of urinary 
solids. Very little difference was noted in the amounts of ether-soluble material 
excreted. 

Observations on the behavior of B and G avitaminotic rats and the spe¬ 
cific growth effect of vitamin B, R. Reder {Okla. Acad. 8ci. Proc. lOkla. Univ.l, 
16 {1936), pp. 64-66 ).—^At the Oklahoma Experiment Station rats deprived of 
the vitamin B complex continued to show slight growth for from 6 to 14 days 
and survived from 15 to 45 days. The larger rats responded more quickly to 
the vitamin B complex deficiency than did the small animals. 

Alleviation of vitamin B deficiency in the rat by certain natural fats and 
synthetic esters, W. D. Salmon and J. G. Goodman (Jour. Nutr., 13 (1937), 
No. 5, pp. 477-500, figs. 2 ).—Studies were made at the Alabama Polytechnic 
Institute to determine the effect on rats of adding various fats to a vitamin 
B-free diet by comparing the weight gains and the time required for the cats 
to develop beriberi. The percentages of fat retained in the body and the 
refractive indexes were determined. 
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Coconut fat was found to l>e the most elfective of the natural fats, with 
cottonseed and pecan oils slightly less effective in delaying the onset of beriberi 
and lard and butter in producing weight gain. Butter, olive oil, and beef fat 
were found to be the least effective in delaying the development of beriberi. 
Of the synthetic esters of different fatty acids, the greatest growth was pro¬ 
duced in the rats receiving a diet containing 23 percent glyceryl caprylate, 
glyceryl caproate, or iso-caproate. It is established that the effectiveness of 
esters of single fatty acids in alleviating the vitamin B deficiency symptoms 
depends upon the length of the carbon chain of the fatty acid, the 3-carbon 
acid being the most effective. The addition of a vitamin B concentrate proved 
more effective in increasing the rate of weight gain and delaying the onset 
of beriberi than the use of increased amounts of autoclaved yeast 

The vitamin G content of some foods, H. Levine and R. E. Remington 
(Jour, TJutr,, 13 (1937), No, 5, pp, 525-542). —With the Bourquin-Sherman 
(E. S. R., 66, p. 410) and the Munsell (E. S. R., 66, p. 596) fiavln-deficient 
diets, the fiavin content of various foods was determined. Expressed in terms 
of Bourquin-Sherman units of fiavin, dried brewer’s yeast contained 20-21 
units, dried whole milk 5.3, soybeans 2.4-3.2, and cottonseed meal 2.9 units per 
gram. The fiavin in soybeans and cottonseed meal was stable to pressure 
cooking at 15 lb. for 30 min. 

[Vitamin O studies at the New York State Station] (New York State Sta. 
Rpt, 1937, pp, 29, SO).—Brief progress reports (B. S. R., 76, p. 728) are given 
on the changes in the vitamin C content of Northern Spy apples prepared 
as sauce, baked, and made into pie; and of the factors controlling the vitamin 
0 content of raw, cooked, stored, and frozen vegetables. 

Tomato variety and strain differences in ascorbic acid (vitamin C) con¬ 
tent, W. A. Maclinn, C. R. Peixebs, and R. E. Buck (Amer, Soc, Hort, Soi, 
Proo., S3 (1936), pp. 543-552), —In this contribution from the Massachusetts 
Experiment Station the vitamin 0 content of 98 distinct varieties or strains of 
tomatoes grown under constant field conditions was determined, using the 
Bessey-King modification cE. S. R., 71, p. 137) of the Tillmans method. The 
values obtained varied from 74 to 249 internatioiml units of vitamin 0 per 
ounce. Different strains of the same variety of tomato contained varying 
amounts of vitamin 0, and the size and the degree of ripeness had no sig¬ 
nificant effect on the vitamin 0 content. The results indicate that ripe tomatoes 
may be stored at room temperature for several days after harvesting with 
little loss of vitamin C content. 

Ascorbic acid content of Florida citrus fruits, L. M. Beacham and V. B. 
Bonnet (Jour, Assoo, Off, Agr, Chem., 20 (1937), No, 3, pp, 517-527),—The 
authors of this contribution from the U. S. D. A. Food and Drug Administra¬ 
tion give detailed data obtained in the determination of the ascorbic acid 
content of oranges taken from 38 groves at Intervals usually of 2 weeks and 
in most cases covering the period from a very immature condition to **some 
time after full maturity.” The determinations were made by titration with 
2,6-dichlorophenolindophenol, and frequent comparison was made with a method 
in which exces^of 0.01 n iodine is added to 20 cc of orange Juice plus 4 cc of 
sulfuric acid in the presence of starch-paste indicator, followed by excess of 
0.01 N thiosulfate, which is titrated to a light-blue end-point color with the 
0.01 N iodina 

Expressed as milligrams of ascorbic acid per cubic centimeter of Juice, the 
content of 21 varieties of oranges of the 1986-67 crop ranged from 02 to 0.77 
mg, 4 of grapefruit from 0.31 to 0.5, 8 of lemons from 0.22 to 0.45, 2 of lime 
from 0.08 to 028, and 1 each of kumquat from 0.13 to 024, limequat from OJLS 
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to 0.24, calanvondin from 0.33 to 0.35, tangerine from 0.19 to 0.3, and Satsnma 
from 0.22 to 0.36 mg per cubic centimeter, respectively. A variation of from 
0.82 to 0.64 mg of ascorbic acid per cubic centimeter of Juice is rei)orted for 
individual oranges picked from one grove on the same day. 

The oxidation of ascorbic acid and its reduction in vitro and in vivo, 
H. Bobbook, H. W. Davenpobt, C. E. P, jErrBsrYs, and R. O. Wabneb {Jour, Biol. 
Chem,f 117 (19S7), No, i, pp. 237-279). —^The reversible oxidation-reduction poten¬ 
tial of ascorbic acid was determined in vitro and the findings were applied to 
a study of the fate of dehydroascorbic acid In vivo.* The work is divided into 
physiochemical measurements, nutrition experiments, physiological experiments, 
and a study of the interaction of oxidized ascorbic acid and glutathione. 
The main features of the Irreversible change in dehydroascorbic acid are also 
described. The results of the nutrition experiments show that dehydroascorbic 
acid is protected in vivo from rapid transformation to ‘‘the antiscorbutically 
impotent diketogmlonic acid.” 

The excretion of vitamin C by human beings in South India, S. Rangana- 
THAw and G. Sankaban (Indian Jour, Med, Res,, 25 (1937), No. 1, pp. 29-37, 
fig. 1). —^Among 34 subjects of various ages, the majority of whom were natives 
living in Coonoor, South India, values obtained for the excretion of vitamin C 
before and after the administration of test doses of ascorbic acid and/or 
orange juice showed a response to the first test dose by significantly greater 
excretion of ascorbic acid in only one instance. The initial level of vitamin C 
could not be used as an Index of the degree of unsaturation, for the responses 
to the test dose were not proportional to the initial level of excretion. In two 
subjects who were given saturation tests a peak in excretion was not reached 
until the vitamin intake exceeded 1,000 mg, although the initial level in one 
subject was more than twice that of the other. As a method of expressing 
vitamin 0 subnutrition, the total amount of vitamin excreted when the peak was 
reached was calculated as the percentage of total intake at that time and the 
value subtracted from 100. As thus calculated, the degrees of vitamin O sub- 
nutrition in the two cases were 87.88 and 89.67 percent, respectively. 

Among six lactating women, the vitamin C content of whose milk was deter¬ 
mined and the response to test doses of the vitamin as weU, three with a low 
content in the milk showed a quicker response to the test dose than the three 
whose milk was richer in vitamin C. 

Nutrition surveys: A simplified procedure for the vitamin-C urine test, 
li. J. Habbis and M. A. Abbasy (Lancet [London), 1937, II, No. 25, p. H29, 
fig. 1 ).—^A procedure which has been found satisfactory and suflaciently accurate 
for the routine surveys of the nutritional status of school children with respect 
to vitamin C is described briefly. 

At 9 a. m. or on arrival at school the subjects are instructed to urinate, 
the specimens being collected in bottles but discarded. The next specimens are 
Obtained at noon and titrated immediately. If necessary to pass urine in the 
interim it is kept and titrated with the noon sample. The same procedure is 
followed on the second and if possible on the third day. Following this, for 1 
or 2 days a standard test dose, 70 mg of ascorbic acid per stone (14 lb. body 
weight), is administered at about 10 a. m. and the urine collected on the same 
afternoon from 2 to 4 or 5 p. m. 

^ ^ OOfitrol tests carried out on large groups of volunteer subjects on different 
l^dis Of vitamin C intake have shown that the 3-hr. morning specimen repre- 
sdntn about one-eighth of the 24-hr. excretion of vitamin 0, and that the 
afternoon collection after a test dose is adequate to show whether or not*there 
has been ^y marked response to the test dose. The standard for comparison 
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Is based on the excretion of 13 mg per day (resting level) and a response to the 
test dose on the first or second day. The 13-mg standard represents the excre¬ 
tion following the consumption of the reputed ^^minimal-optimum*’ intake of 25 
mg per 10 stone body weight, this being the amount necessary to prevent a 
tendency to increase capillary fragility. 

When is capillary fragility a sign of vitamin-0 subnutrition in man? 
G. F. Gothlin {Lancet [London], 1937, II, No, 12, pp. 703-705), —The author 
reviews the development of the capillary resistance test for vitamin 0 subnutri¬ 
tion, calling attention particularly to the report by Geschwlnd and Rundqvist 
(E. S. R., 74, p. 728), describes the technic which he now follows, and dis¬ 
cusses the limitations of the test and requirements of vitamin 0. Prom simul¬ 
taneous capillary tests and blood determinations it is concluded that the ascorbic 
acid blood value which corresponds to the borderline between normal and sub¬ 
normal strength of the capillaries must be below 1.4 mg per liter and of the 
order of magnitude of about 1 mg. Values from 1.5 to 4 mg would give no 
capillary reaction. In countries where values seldom fall as low as 1 there is 
little use for the capillary test, but in countries like Sweden, with low supplies 
of vitamin C-containing foods, during the winter thousands develop capillary 
fragility. In such countries the capillary test is of considerable value in deal¬ 
ing with the most severe deficiencies. In mass investigations to determine 
whether enough ascorbic acid is present in the regular dietary of institutions a 
simultaneous double arm test with the 50-mm over-pressure only is recom¬ 
mended, but in mass investigations on school children coming from homes with 
varying vitamin 0 supplies two double arm tests are advised. 

In discussing possible requirements of vitamin 0 the author states that he 
“cannot think it Justifiable, merely from estimates of the ascorbic acid content 
of the blood of the healthy population of a certain small area of the world, 
to decree where the borderline for man in general lies between a sufficient 
supply of ascorbic acid and an insufficient supply. To make such an assump¬ 
tion would be to proceed in much the same spirit as was shown when, from 
the well-known determination by C. Voit that the ‘average German workman’ 
consumed 118 g of protein per 24 hr., the conclusion was drawn that a daily 
consumption below 118 g was insufficient” 

Some unexpected results in an attempt to produce experimental scurvy* 
S. Weiss {8oc, Ewpt. Biol, and Med, Proc., 35 (1936), No, 3, pp, 388-390), —Evi¬ 
dence is presented to show that ascorbic acid is contained in some varieties 
of hay which may be used in the experimental scurvy-producing diet composed 
of oats, hay, and water. Biological tests with guinea pigs showed that the 
inclusion in the diet of South Park, Middle Park, North Park, and Gunnison 
types of mountain hay and alfalfa prevented scurvy symptoms, and the animals 
were maintained in a good state of nutrition. 

Scurvy and the requirements of native mine labourers for the antiscor¬ 
butic vitamin.—A preliminary study, F. W. Fox {Transvaal Mine Med, Off, 
Assoo,, Proc,, 15 {1936), No, 172, pp, 59-72, figs, 3), —In this preliminary report 
the author reviews observations on the metabolism, storage, and excretion of 
vitamin C; presents typical results on the reserves of vitamin C as determined 
by the Harri#test dose method among Europeans and natives in the Transvaal; 
and discusses the possible significance of the low findings obtained. The 
distribution of ascorbic acid in the common foodstuffs available is tabulated, 
and practical suggestions are given for the prevention of scurvy. In regard to 
requirements of vitamin C as related to saturation the following statement is 
made: 
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‘Taking the evidence as a whole, we think it may be concluded that, whilst 
it is evidently quite possible for an individual to live for considerable periods 
on a hand-to-mouth basis as far as this vitamin is concerned, without any 
appreciable reserves but without any apparent tax upon his health, it is 
difficult to believe that such a fine adjustment to necessity can be very satis¬ 
factory in the long run, or that it can enable the individual to exert his 
full powers either of physical endurance or of resistance to illness.” 

Asymptomatic scurvy: Its relation to wound healing and its incidence in 
patients with peptic ulcer, T. H. Ingalls and H. A. Wabken {New England 
Jour, Med., 217 {1937), No. 11, pp. MS-HS). —^The ascorbic acid content of the 
blood plasma of 18 out of 20 patients with gastric or duodenal ulcer ranged 
from 0 to 0.6, with an average of 0.19 mg per 100 cc, as compared with a 
normal range of from 0.6 to 2 mg per 100 cc. Two normal controls gave values 
of 1.5 and' 1.45 mg per 100 cc, respectively. Bach of the other 2 patients, 
who had taken citrus fruits frequently during their Illness, gave values of 
1.15 mg per 100 cc, while in most of the other cases the intake had been 
inadequate. None of the patients showed evidence of clinical scurvy, but 8 
had had gastrointestinal hemorrhages in the past 

The theoretical importance of these findings in relation to the healing of peptic 
ulcer, to the bleeding of the ulcer, and to surgical intervention is discussed, 
with the recommendation that the clinician “make sure that patients with peptic 
ulcer are receiving an adequate amount of vitamin C.” 

Scurvy and carditis, S. Taylor {Lancet [London], 1937, I, No. 17, pp. 973- 
979, figs. 10). —^The examination of mildly and severely scorbutic guinea pigs 
revealed the presence of heart lesions in the mitral valve, auriculoventricular 
junction, the perivascular areas in the myocardium, and the papillary muscles, 
resembling those seen in children suffering from rheumatic carditis only in that 
they show a diffuse nonpurulent carditis without gross valvular vegetations. 
The incidence or severity of the lesions was not increased by the intradermal 
injection of hemolytic or green streptococci, but the injected organisms were 
found in the mitral valves, the auricular and ventricular muscle, and the 
auriculoventricular junction. The lesions persisted in the animals after the 
scorbutic condition had been cured. 

Ascorbic acid metabolism in tuberculosis, F. H. Heise and G. J. Martin 
(iSfoo. Ewpt. Biol, and Med. Proc., 34 {1936), No. 5. pp. 642-644)- —The vitamin 
0 excretion in the urine of 44 patients with minimal, moderately-, and far- 
advanced tuberculosis was determined by the method developed by Tillmans 
et al. (B. S. R., 69, p. 7) and Harris and Ray (E. S. R., 70, p. 426.) 

In 6 cases, 5 with active tuberculosis and 1 of questionable activity, the 
vitamin C excretion ranged from 0 to 5 mg daily. In 14 cases, 5 of which were 
inactive and 9 active, the daily excretion was from 5 to 8 mg and in 21 cases, 
of which 14 were inactive and 7 active, the daily excretion ranged from 8 to 
14 mg. In 13 cases, of which 12 were inactive and 1 active, the excretion was 
over 14 mg daily. “This shows a rough parallelism between activity in 
uncomplicated tuberculosis and the daily excretion of ascorbic acid on a controlled 
diet.” 

Following a 2-week period during which 4 oz. of orange Juice containing 
55 mg of ascorbic acid were given daily, 14 cases of inactive tuberculosis showed 
an increase in excretion of ascorbic acid above 16 mg daily (considered to be 
a positive response), whereas in 10 cases, 8 of which were active, a negative 
response was shown. “It would seem that between 55 and 138 mg of ascorbic 
acid daily are required to bring a tuberculous patient into equilibrium, as 
regards vitamin O nutrition.” 
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Vitamin O nutrition in pulmonary tnbercnlosis, G. J. Mabtin and F. H. 
Heisb (Amer. Jour, Digest, Diseases and 4 (19S7), No. 6, pp. 

figs, S). —^The observations noted above have been extended to a total of 150 
tuberculous patients and 15 normal nontuberculous subjects. 

Among 116 subjects on the sanatorium diet with no supplements, 10 normal 
subjects were found to be excreting ascorbic acid within a range of from 17 
to 44 mg daily, while of the tuberculous individuals 16 excreted from 14 to 18, 
45 from 8 to 14, 29 from 6 to 8, and 16 from 0 to 5 mg daily. When grouped 
according to the severity of the tuberculosis, the deficiency in vitamin 0, as 
shown by low output, paralleled roughly the extent and activity of the tuber¬ 
culous involvement. 

In further saturation tests, 21 out of 41 tuberculous patients became saturated 
on 4 oz. of orange Juice (55.2 mg ascorbic acid) daily for 2 weeks ai^ 20 
remained unsaturated. Of those who became saturated, all but one were 
among the cases classified as inactive. Of those who were not saturated at the 
end of 2 weeks, one with advanced pulmonary tuberculosis gave no XK)sitive 
response even after 220 mg of ascorbic acid daily. The others eventually became 
saturated, although only after large dosages. The negative results in attempts 
to saturate tuberculous patients are attributed to one of two factors, alteration 
in the intestinal chemistry through failure of absorptive mechanisms or destruc¬ 
tion by bacteria or increasing demands for ascorbic acid by the tissues. 

Vitamin-D and provitamin-D contents of some varieties of Utah-grown 
wheat, J. E. Gbeaves and H. Nielson (Food Res., 1 (19S6), No. S, pp. 495- 
499). —In this contribution from the Utah Experiment Station six varieties of 
wheat grown on the same soil and under similar conditions were assayed for 
vitamin D and provitamin D. Rachitogenic rats were given supplements of the 
wheat, irradiated in the provitamin D tests and nonirradiated in the vitamin 
D tests, and after 5 days phosphorus determinations were made on the blood 
plasma. 

The degree of healing, as determined by the line test, was slight when 1 g of 
nonirradiated or 0.5 g of the radiated wheat was fed but became more pro¬ 
nounced when the dosages were raised to 1.25 and 0.75 g, respectively. Blood 
phosphorus values were below normal even in the rats receiving 1.25 g of wheat 
daily. The authors point out that *the number of samples analyzed is too 
small to permit the drawing of definite conclusions, but the evidence points to 
the conclusion that the provitamin D content of wheat varies with the variety.” 

A comparison of the hypervitaminoses induced by irradiated ergosterol 
and fish liver oil concentrates, A. F. Mobgan, L. Eimmel, and N. G. Hawkins 
(Jour. Biol, Chem., 120 (1937), No. 1, pp. 85-102, figs. 5). —^Elght series of feeding 
tests were conducted on groups of rats receiving the synthetic diet containing 
normal calcium and phosphorus, described in a previous study (E. S. R., 74, 
p. 889), and supplemented by from 10 to 10,000 international units of vitamin D 
as fish-liver oil concentrates, irradiated ergosterol, or crystalline calciferol' and 
from 10 to 23,(XK) international units of vitamin A in the form of carotene. The 
rate of growth, ash content of the femurs, serum calcium and inorganic phos¬ 
phorus, and ash, calcium, and phosphorus content of the soft tissues were deter¬ 
mined at th# end of the feeding periods, which varied from 21 to 57 days. The 
progress of the changes induced by the administration of the excess amounts of 
the supplements was measured in representative animals at the end of 14, 28, 
43, and 57 days on the diet. The effect of sex on hypervitaminosis D was noted 
in two series of tests. 

The results show that the vitamin D of irradiated ergosterol exerted greater 
toxic effects at levels of 4,900 and 10,000 units of vitamin D daily than did the 
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vitamin D of flsh-liver oil concentrates. The harmful effects of irradiated ergos* 
terol were lessened but not entirely eliminated by the administration of excess 
amounts of vitamin A varying from 250 to 1,000 times the amount required under 
normal conditions. The male and female rats were nearly equally susceptible to 
the toxic action of the irradiated ergosterol. 

The influence of rachitogenic and antirachitogenic diets on the incidence 
of spontaneous infections in albino rats, J. Thompson {Jour, Infect, Diseasee, 
69 (1936), No. S, pp. 258-257 ).—^The incidence of spontaneous infections involving 
the middle ear and the lung was studied in 500 rachitic and nonrachitic rats 
receiving iodine supplements. 

It would appear that in the presence of adequate iodine the animal has a 
better defense mechanism, since the rachitic rats receiving a vitamin D-free 
diet and no supplement showed an increase in the incidence of Infection. No 
significant diiference was evident in rats receiving diets containing iodine 
irrespective of the amount of vitamin D supplied. 

The relation of vitamin E to the anterior lobe of the pituitary gland, 
M. M. O. Basbix (Lmcet [London}, 1937, II, No. 5, pp. 251-25^, figs. 7).— The 
pathological changes produced in female rats and their offspring by main- 
tenance on a vitamin E-deflcient diet are described. It is concluded that vita¬ 
min E is necessary in the rat for normal functioning of the anterior lobe of the 
pituitary gland. 

The interrelationship between dietary egg white and the requirement for 
a protective factor in the cure of the nutritive disorder due to egg white, 
H. T. Pabsons, J. G. Lbasb, and E. Kelly (Biochem. Jour., SI (1937), No, 3, pp. 
424 - 432 , pi. 1, figs, 5 ).—In further experiments conducted at the Wisconsin Ex¬ 
periment Station (E. S. R., 78, p. 134), the authors demonstrate that the greater 
the concentration of egg white in the ration of experimental rats and chicks the 
greater the amount of a certain potent factor necessary to cure the resulting 
nutritional disorder. The chick requirement for the factor is higher than that 
of the rat. ‘It has not yet been demonstrated that the protective factor is a 
vitamin or that it is required in normal nutrition.*’ 

A comparison in five types of animals of the effects of dietary egg white 
and of a specific factor given orally or parenterally, J. Q. Lease, H. T. Par¬ 
sons, and B. Kelly (Biochem. Jour,, 31 (1937), No. 3, pp. 453--i37, pi. 1 ).—In 
continuation of the imper noted above, the authors compared the effects produced 
on the guinea pig, the rabbit, and the monkey with those on the chick and the 
rat upon the addition of egg white to the diet. A definite similarity was noted 
in the manifestations of the nutritive disorder among the chick, the rat, the 
rabbit, and the monkey. The guinea pig showed only transient nonspecific 
symptoms. 

The lack of correlation between hypersensitivity to egg white and symp¬ 
toms of injury, L. Almon and H. T. Parsons (Jour. Allergy, 8 (1937), No. 6, pp. 
54*^-559 ).—In continuation of the imper noted above, the authors present the 
results of precipitin tests, tests for anaphylaxis, and skin tests made on rats, 
rabbits, guinea pigs, and monkeys as evidence to support the view that the skin 
lesions attributed to egg white are nonallergic in character. 

The treatment of diabetes mellitus, E. P. Josun (Philadelphia^ Lea d 
Feliger, 1937, 6. ed., rev., pp. 707, figs. 22 ).—In this revision of the wdl-known 
handbook, written in cooperation with H. P. Root, P. White, and A. Marble as 
in the previous edition (B. S. R., 75, p. 138), the recent changes in the treat¬ 
ment of diabetes by the use of protamine insulin necessitated the addition pf 
two new chapters and numerous changes in the text As noted in the preface, 
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protamine insulin bas oi>ened the door into the fourth epoch of diabetic ther¬ 
apy—the Hagedorn era. 

The occurrence of **mottled enamel’* of teeth in Alberta and its relation 
to the fluorine content of the water supply, O. J. Walker and E. Y. Spbnoeb 
{Canad, Jour. Res., 15 No. 7, Sect. R, pp. 305-314, figs. 2). —In this first 

report of the occurrence of mottled enamel in Canada, the results of a survey 
show the presence of the condition in a relatively light form in two sections of 
the Province of Alberta. Analysis of the water supply in the endemic areas 
showed that, in general, the deep wells are high in fluorine. 

Pellagra in African children, H. C. Tkowell (Arch. Disease Childhood, 12 
{1931), No. 70, pp. 193-212, figs. 3). —This paper presents the findings of a 
detailed investigation of the clinical, biochemical, and jjathological changes 
noted in 26 hospitalized children aged from 6 mo. to 4 yr. with “infantile 
pellagra.” This endemic disease, which is fatal within 2 or 3 mo. if untreated 
and is believed to be a new clinical entity, is known in Africa as “Gillian’s 
edema,” “Williams’ disease,” or “malnutritional edema,” and resembles in 
certain respects the pink disease described by clinicians in England. Its char¬ 
acteristics are severe edema, the presence of a rash which differs in some 
respects from that in pellagrous adults, diarrhea, dysentery, and in some cases 
fatty stools. 

The treatment consisted of a dietary regime during which the corn in the pre¬ 
viously inadequate diet was replaced by wheat and rice, and marmite, eggs, liver, 
and 1 pt. of milk were added, supplemented by large doses of iron and also 
calcium lactate. Only 9 of the cases, all of whom had had the disease for over 
a month before entering the hospital, failed to respond to the dietetic treatment 

TEXTILES AND CLOTHING 

Textiles and clothing [at the Bureau of Home Economics] (27. 8 . Dept. 
Agr., Bur. Home Econ. Rpt., 1937, pp. 10-13). —This report (E. S. R., 76, p. 731) 
includes summaries of a completed study on the serviceability of wool blanket 
fabrics (E. S. R., 77, p. 891), a cooperative study with the Bureau of Plant 
Industry on the deterioration of wool fabrics by micro-organisms, a study of 
the serviceability of sheetings made from cottons grown under irrigated and 
nonirrigated conditions, and progress reports of studies on the suitability of 
various starches for cotton fabric finishing and on quality guides for purchasers 
of clothing and household textiles. 

Fireproofing fabrics, M. Leathkbman {U. 8. Dept. Agr., Farmers^ Bui. 1786 
(1937), pp. II+9, figs. 8). —Formulas for preparing fireproofing solutions are 
given, together with directions for their application in the home. A mixture 
of 3 oz, of boric acid and 7 oz. of borax in 2 qt. of hot water is recommended 
for fireproofing clothing and inflammable household fabrics such as curtains, 
draperies, rugs, and ironing board covers, and is applied either by dipping the 
article into the solution or by spraying. The fireproofing materials are removed 
from the fabric by laundering and by rain. 

Utility of ^ack rabbit and cottontail skins, 0. E. Kellogg ( U. 8. Dept. Agr., 
Misc. Puh. 289 {1937), pp. 8).—The results of a study conducted by the Bureau 
of Biological Survey are reported to show that the skins of whitetail, blacktail, 
and cottontail rabbits collected in North Dakota, Nebraska, and Oklahoma 
during the winter of 1935-36 were not suitable for furriers* purposes, but that 
sample hats made from 100 percent of each of the three kinds were Judged to 
be of fair quality, and of excellent quality when made from a blend containing 
40 percent wild-rabbit fur with other hatters’ fur. 
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HOME MANAGEMENT AND EQUIPMENT 

Economic studies [at the Bureau of Home Economics] (U. Dept. Agr., 
Bur, Home Boon, Rpt,, 1937 y pp. 6-10). — ^This report of the Division of Family 
Economics summarizes the data of the Works Progress Administration study 
(B. S. R., 76, p. 717), dealing with the average total income of nonrelief farm 
families and of families living in small cities, preliminary findings concerning 
the distribution of the income, and a summary of the expenditures for food 
of low-income city families, based on 3,500 dietary records. 

Farm family living outlook for 1938 (U. 8. Dept, Agr., Mine. Pub. 297 
(1937), pp, 11), —The portions of the report of the conference on the Farm 
Family Living Outlook for 1938, conducted by the Bureaus of Agricultural Eco¬ 
nomics and Home Economics and the Extension Service, particularly significant 
for planning farm family living, are condensed in this pamphlet, which con¬ 
tains brief discussions on the outlook from the general and regional viewpoints 
for expenditures for food, automobile, clotldng, and the fixing up of the home, 
and on adjustments in financial plans for 1938. 

Housing and household equipment [at the Bureau of Home Economics] 
(U. 8, Dept. Agr.j Bur. Home Econ. Rpt.j 1937, pp. 13, 14), —This progress report 
(E. S. R., 76, p. 732) includes data on the cost of cooking with electricity, 
kerosene, gasoline, manufactured and bottled gas, and on an accelerated life 
test carried out on two ice-cooled cabinets and two electric refrigerators. 

Buying household goods by contract, L. Bane and R. C. Fbe>.man (Jour. 
Home Boon., 29 {1937), No. 9, pp. 598-602). —The use of the information gained 
from home account records of family expenditures for obtaining reduced 
costs by the negotiation of advance contracts between the household buyer 
and the various merchants is discussed in this paper. 

MISCELLANEOTTS 

Golden Anniversary Annual Report, Colorado Experiment Station, 
1930—37, E. P. Sandsten {Colorado 8ta. Rpt. 1937, pp. 62, figs. 8). — The experi¬ 
mental work not previously referred to is for the most part noted elsewhere 
in this issue. 

Forty-ninth Annual Report [of Georgia Station], 1937, II. P. Stuckey 
{Georgia 8ta. Rpt. 1937, pp. 70, figs. 20). —The experimental work not previously 
referred to is for the most part noted elsewhere in this issue. 

Fifty-sixth Annual Report of the New York State Agricultural Experi¬ 
ment Station, [1937], U. P. Hedrick {New York 8tate 81a. Rpt. 1937, 
pp, 112). —The experimental work not previously referred to is for the most part 
noted elsewhere in this issue. 

Publications available for free distribution {Idaho 8ta. Giro. 77 (1937), 
PP- 4)- —^A list of the station and extension publications available as of November 
1937. 

Publications on agricultural economics [and agricultural production] 
(Kansas 8ta. Circ. 182 {1937), pp. 3)..—^Available bulletins and circulars of the 
station in these fields are listed. 



NOTES 


Arkansas University and Station.—^As a step toward the expansion of the 
research work at the four substations, State funds have been used to provide a 
cooperative research supervisor at each substation. Their work will deal 
with the outlying experiments in cooperation with farmers and with sur¬ 
veys and studies with agricultural economics problems conducted in coopera¬ 
tion with the department of rural economics and sociology. Fred B. Delzell 
and John W. White have been appointed to these positions at the Fruit and 
Truck and the Cotton Substations. J. D. Paul has been appointed technical 
assistant at the Rice Substation. 

A study of the effect of humidity, precipitation, temperature, and other 
weather elements on the growth, performance, and quality of cotton has been 
begun at the Cotton Substation. Measurements on the growth, branching, 
boll size, boll number, blooming, and picking dates will be taken at 10-day 
intervals during the growing season, and records of humidity, temperature, 
and rainfall, as well as general weather conditions, will be made daily. 

R. W. Hess has been appointed instructor in forestry, and L. B. Zchweiger 
instructor in bacteriology and veterinary science. 

Connecticut College and Storrs Station.—^Work has been begun on a $150,000 
college library, which is expected to be ready for occupancy next September. 

The American Academy of Arts and Sciences has made a grant to Dr. 
Walter Landauer, station geneticist, for the purchase of a special type of 
precision balance to be used in connection with embryological work on creeper 
fowl 

Delaware Station.—Dr. Kenneth J. Kadow, associate pathologist in horticul¬ 
ture in the Illinois Station, has been appointed associate plant pathologist. 

Georgia Station.—W. B. Hendrix has been appointed assistant agricultural 
economist, and L. 0. Olson assistant agronomist. 

Idaho University and Station.—Julius B. Nordby, associate professor and 
assistant in animal husbandry, has been appointed director of the U. S. D. A. 
Regional Sheep Breeding Laboratory at DuBois. Walter Virgin has been 
appointed associate plant pathologist 

Purdue University.—Contracts have been awarded for a new three-story 
agricultural chemistry laboratory, 56 by 110 ft, and the completion of the horti¬ 
cultural building by an addition of 126 by 60 ft 

Kansan College and Station.—Dr. L. M. Roderick, chairman of the depar^ 
ment of animal pathology and hygiene at the North Dakota College and Station, 
has been appointed head of the department of pathology in the division of 
veterinary medicine. 

Maine University and Station,—Two fellowships have been established at 
the university. One by the Maine Canners’ Association is designed to effect 
cooperation between the association and the station in tlie development of hy¬ 
brid seed com for commercial planting. Under the supervision of the station 
plahi" breeder, the holder of this fellowship will have charge of the details of 
hybrid seed production for the canners and will also assist in the station re* 
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search with hybrid sweet com development. The second fellowship was estab¬ 
lished by the Eastern States Farmers* Exchange for the purpose of promoting 
research on stem-end browning of i)otatoes. 

The station has undertaken a soil testing service. 

Maryland University.—building program involving $2,880,341 is to be begun, 
derived from a W. P. A. grant of $1,135,139, a balance of $985,202 remaining 
from State appropriations, and a private gift of $260,000. Of the total amount, 
$1,219,263 is available for use at College Park, $930,358 for the professional 
schools in Baltimore, and $250,000 for Princess Anne Academy, where there 
will be built a mechanics arts building to cost $46,944, an administration and 
home economics building to cost $91,988, and a gymnasium and recreation build¬ 
ing to cost a like amount. 

The campus at College Park is to be relandscaped, with a new system of road¬ 
ways and plantings. New construction includes the use of $318,990 for an 
administration building, $125,360 for a poultry building and plant, $114,360 for 
a new home economics building, $197,765 for an additional men’s dormitory, 
$87,000 for greenhouses, $33,000 for an infirmary, $326,496 for additions to 
the engineering building and the dining hall, $50,562 for a shops and service 
building, and $15,730 for remodeling the dairy building. 

Minnesota University and Station.—Construction is under way on a new 
forestry building, for which $250,000 was granted by the last legislature. This 
will be a four-story building, 153 by 62 feet. One floor will be given over to the 
Lake States Forest Experiment Station and the remaining space to the divi¬ 
sion of forestry, with classroom and laboratory space and an auditorium for 
about 500 students, and a forestry museum and library. Though of modern 
fireproof construction, the building will utilize considerable wood for finishing, 
including oak for the first floor hall and general offices and pine paneling for 
the museum and library. 

A $5,000 permanent dairy exhibit at the 1937 State Fair represented the ini¬ 
tial exjienditure from a $20,000 grant made by the last legislature to be expended 
by the university dairy division with the approval of the State dairy indus¬ 
tries committee. The entire fund must be used before June 30, 1938, for re¬ 
search relating to the marketing of dairy products, for exhibits, and for organ¬ 
izing the dairy industry in Minnesota. 

Montana Station.—^A laboratory is being constructed by the animal hus¬ 
bandry department, which will include equipment to secure scouring data, fiber 
tests, and uniformity studies of wool. 

Nebraska Station.—Recent apxiointments include Dr. Ruth M. Leverton as 
assistant professor of home economics nutrition research for a study of the nutri¬ 
tional status and food consumption of college women; Dr. James H. Jensen, 
plant pathologist and physiologist of the Puerto Rico Federal Station, as asso¬ 
ciate plant pathologist; and Richard E. Baker as instructor and assistant in 
horticulture. 

Rntgers University and New Jersey Stations.—^The auditorium in the agri¬ 
cultural administration building has been converted into a library of 75,006- 
volume capacity, taking care of the needs of the College of Agriculture and 
stations for years to come. The collection of Dean and Director J. G. Llpman, 
valued at more than $5,000, has been donated to this library. 

Property acquired in 1935 for the use of the College of Agriculture and 
stations and consisting of 13 acres of land adjoining the college farm, a 10-room 
house and other buildings, and a garage is being converted into permandlt 
quarters for the departments of agricultural economics, fertilizer and feeding 
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stuifs c6ntrot entomology, and water and sewage research. An up-to-date 
print shop will also be installed on the premises. 

tinder a State appropriation of $20,000 for research cm Bang's disease and 
mastitis, work; on the former is being carried on at the stations and cm the 
latter at the North Jersey Substation. 

Cornell University and Station^—Fire on January Stl destroyed the horse 
barn erected in 1912 and valued at $50,000. All livestock was saved. 

Through a gift by Mrs. Ella S. Denison of Denver, Colo., a fund of $50/Xi0 
has been made available, which will be known as the Henry Strong Denison 
Fund for Agricultural Research. The principal is to be permanently invested 
and the Income used to provide grants, scholarships, or fellowships to students 
and faculty members deemed specially qualified to carry on this type of 
research. 

New York State Station.—A lohg-tlme feeding experiment has been set up 
in the dairy herd to test the value of vitamins and minerals added to com¬ 
mercial feeding stuffs now being used extensively by the State. Every other 
calf born in the station herd will be raised and subsequently fed as a mature 
cow according to the usual feeding standards, while all other calves will be 
given in addition to the standard ration cod-llver oil fortified with vitamins 
A and D, steamed bonemeal, and kelp. It is estimated that the experiment 
will require 10 years for completion. 

North Dakota College and Station.—^A modern miniature machine for making 
macaroni has been acquired for experimental work. 

Ohio Station.—Recent appointments include as assistants John A. Bastian in 
forestry, Florence Petzel in home economics, and Paul A. Loiselle in agricultural 
engineering. 

Oklahoma College and Station.—^The station is taking over a 10-aere nursery 
on its farm, which has been operated by the State Forest Service for the purpose 
of propagating trees for distribution to farmers to use for wood-lot and Wind-' 
break plantings. The nilrsety will now be used for the production of ornamental 
materials for the campus, teaching purposes, and conducting various types of 
research relating to plant propagation and farm wood-lot problems. 

Henry Dunlavy has been appointed associate professor of agronomy and given 
charge of the cotton program, which includes the establishment of a cotton 
experiment station in southwestern Oklahoma and the formulation of plans foi 
cotton improvement for the entire State. 

Pennsylvania College and Station.—Ground was recently broken by the 
Governor to mark the initiation of the $5,000,000 building program of the college. 
New buildings will be erected for agricultural science, agricultural engineering, 
chemistry and physics, education, electrical engineering, forestry, and the library. 
In addition a central unit of the liberal arts building will be constructed, joining 
the north and south wings now is use, and the central unit of the mineral 
industries building will be completed. 

The Pennsylvania Wildlife Research Unit has been established at the college, 
effective March 1, with the cooperation of the U. S. D. A. Biological Survey 
and the State Game Commission. Logan J. Bennett has been detailed by the 
Biological Survey for service at State College. 

Dr. F. P. Weaver has retired as head of the department of agricultural 
economics. Harold M. Steiner has been appointed instructor in economic 
entomology, with headquarters at the Arendtsvllle Fruit Research Laboratory. 

fSiquIih Carolina Station.—Two greenhouses, each 32 by 100 ft., and a head 
house, 20 by 80 ft., have recently been completed for horticultural and agronomic 
research. The Truck Substation has recently acquired 200 acres of land, part of 
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which will be used for field experiments. Two office and laboratory buildings 
have been completed at the Pee Dee and Edisto Substations at a cost of 
approximately $16,000 and $10,000, respectively. 

Tennessee University and Station.—^Dr. Prank Lamson-Scribner, professor of 
botahy and botanist from 188S-04 and dircctoi* of the station ftom 1890-94, 
died In Washington, t). 0.; oh Febrtiary S2 at the age of 86 yeats. A native of 
Massathusetts, lie ivas graduated front the Maine State tJollOge of Agriculture 
in 16T3 ahd received the LL. D. degree from the University of Maihe in 1920. 
His jprlncltjal service was tvith the U. S. Department of Agriculture, beginning 
in 1885 as special agent in charge of the division of mycology. He rejoined the 
Department in 1894 as chief of the division of agrostology, leaving in 1901 for 3 
years’ service as chief of the Philippine Bureau of Agriculture. Upon his return, 
he was given charge of the Department’s exhibits at fairs and expositions. He 
was the author of numerous treatises and shorter articles, among them Grasses 
of Tennessee, 1894, and American Grasses (three volumes), 1897-1900. 

Utah Station.—Dr. R. 11* Walker, conservationist at the U. S. D. A. Inter- 
moUntain Forest and Range Experiment Station, has been appointed director. 

Wdst Virginia University and Siaiioiii—William E. Rumsey, a member of the 
entomological staff since 1893, died February l6 at the age of 72 years. A native 
Of New York ahd a graduate of Cornell University in 1891, he Was originally 
appointed assistant entomologist, but in 1913 tras made direetot of the neWly 
organized State Crop Pest Commission. When the commission ivas merged with 
that of the State Department of Agriculture, he was retained as State entomolo¬ 
gist, holding this position until 1934. Throughout his period of service, Which 
by far exceeded that of any other person associated with the station, he was 
also its photographer. 

Wisconsin University and Station.—^A fund to be derived from a sale of a 
280-acre farm and other possessions has been given the university by Gurine 
Gjermundsen, who died December 20, 1937. The fund is to be kept intact to 
provide for the awarding of the Gurine Gulsteen Research Fellowship for 
studying farm problems. 

Max La Rock has been appointed assistant professor of agricultural engi¬ 
neering. Gilbert H. Ahlgren, assistant in agronomy, has been appointed to a 
similar position in the New Jersey Stations, where he will conduct general 
pasture research on the breeding of white clover. 

Prospective International Congresses.—Announcement has been made of 
the following: The Seventh International Congress of Entomology in Berlin, 
August 15-20, 1938; the Thirteenth International Veterinary Congress, the 
Fifth International Congress for Experimental Cytology, and the Sixteenth 
International Physiological Congress, all in Ztirich, Switzerland, in August 
1938; the Seventh International Congress for Scientific Management in Wash¬ 
ington, D. C., September 19-23, 1938; the Seventh World’s Poultry Congress 
and Exposition in Cleveland, Ohio, from July 28 to August 7, 1939, with pre¬ 
opening exercises in Washington, D. C.; the Third International Congress for 
Microbiology in New York City, September 2-9, 1939; the Eighth International 
Congress of Genetics in Great Britain in 1939; the Ninth International Seed 
Testing Congress in the United States in 1940; and the Twelfth World’s Dairy 
Congress in Wien (Vienna) in 1940. 

New Journals .—Studies of the Institutum Divi Thomae is being issued 
quarterly at the Athenaeum of Ohio, established at Cincinnati in 1935 to carry 
on fundamental research in the natural sciences. The initial number contains 
the following: Topical Applications of Vitamin A and of Carotene, I, II, by 
A. O. Helmer and 0. H. Jansen (pp. 1-15); The Stimulation of Yeast Respira- 
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tlon by Radiations, [I], II, by J. O. Fardon et al. (pp. 17-59) ; A Respiratory 
Stimulating Factor, by J. G. Fardon and M. V. Ruddy (pp. 41>^1); A Study of 
Stimulation of Growth, Respiration, and Fermentation by Bios and Bios*like 
Substances, by R. J. Norris and M. V. Ruddy (pp. 63-94); Biological Assay 
of Dialyzed Fractions of Bios, by R. J. Norris and M. J. Hart (pp. 66-78) ; 
Note on the Ultra-Violet Absorption Spectra of Bios and Other Growth Pro¬ 
moting Preparations, by J. R Loofbourow et al. (pp. 79-81) ; The Absorption 
of Vitamin D Through the Skin, I, II, by A. C. Helmer and C. H. Jansen (pp. 
83-198) ; The Development of Plant Pigments In Seedlings Grown in the 
Dark, by W. A. Beck (pp. 109-116); and Phototropic Response of Drosophila 
melanogaster and Its Mutants, by J. O. Fardon et al. (pp. 117-136). 

Of'ototh, “a Journal for studies of development and increase”, is being pub¬ 
lished by an editorial board composed of F. S. Hammett, chairman, S. A. 
Courtis, University of Michigan, Ann Arbor, Mic*)i., secretary-treasurer, and 18 
section editors, among them P. W. Gregory for genetics, H. S. Reed for plant 
growth, S. Brody for nutrition, W. R. Graham for vitamins, and D. Loeb for 
hormones. A volume will contain at least 400 pages. The initial issue, pre- 
sented as numbers 1 to 6, contains 6 original articles as follows: An Improved 
Technique f<hr Measuring Head Features, by C. B. Davenport (pp. 3-5) ; On 
ihe Motion of Growth—XVII, Theoretical Foundations, by N. C. Wetzel (pp. 
6-69); Relativity of Physiologic Time and Physiologic Weight, by S. Brody 
(pp. 60-67): The Role of Z-Aspartlc Acid in Developmental Growth, by F. S. 
Hammett and H. Schlumberger (pp. 68-77) ; Experimental Findings Concern¬ 
ing the Electro-dynamic Theory of Life and an Analysis of Their Physical 
Meaning, by F. S. C. Northrop and H. S. Burr (pp. 78-88) ; and Glutathione 
Concentration and Hereditary Size—VI, Comparative Post-Hatching Studies With 
Barred Plymouth Rocks and White Leghorns, by P. W. Gregory, H. Goss, and 
V. S. Asmundson (pp. 89-102). 

The Journal of Wildlife Management is being issued quarterly at Menasha, 
Wis., by the recently organized Wildlife Society, primarily for the publication of 
original articles bearing on wildlife research, management, and administration. 
The initial number includes The Evaluation of Nesting Losses and Juvenile 
Mortality of the Ring-Necked Pheasant, by P. L. Errington and F. N. Hamer- 
strom, Jr. (pp. 3-20); Worm Parasites in Their Relations to Wildlife Investiga¬ 
tions, by H. J. Van Cleave (pp. 21-27); Naturally Sustained Yield in a Farm 
Fur Crop in Mississippi, by L. B. Yeager (pp. 28-36); An Analysis of the Value 
of Refuges for Cyclic Game Species, by F. C. Edmlnster (pp. 37-41) ; and Use of 
Mechanical Brush-Cutters In Wildlife Management, by H. L. Stoddard (pp. 
42-44). 

Canadian Journal of Comparative Medicine is being issued in the interests of 
veterinary science at Gardenvale, Que., by an editorial board headed by Dr. 
T. W. M. Cameron of Macdonald College. Among the articles in the Initial 
number are the following: The Endocrine Glands and Their Products—^the 
Hormones, by J. B. Collip (pp. 9^16); The Practitioner’s ROle in Parasitolofor, 
by W. B. Swales (pp. 17-21); Tympany in Cattle, With Special Reference to Its 
Gccurrence^While Grazing on Alfalfa Pasturage, by R. A. McIntosh (pp. 23-25); 
and Pancreatitis of the Horse, by C. M. Higginson (pp. 27-36). 

Beginning with February 1938, Chronica Botanica is being issued bimonthly 
instead of annually. Its aim will continue to be **promoting documentation, 
good will, and international cooperation among plant scientists.” The contents 
will include brief preliminary notes on current discoveries, quotations, misceJla- 
neons news items, book reviews, and similar material. 

o 
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THE EXPERIMENT STATIONS AND THE REPORT OF THE ADVISORY 
COMMITTEE ON EDUCATION 

The Advisory Committee on Education was appointed by Presi¬ 
dent Franklin D. Koosevelt in September 1936 to study the experi¬ 
ence under the existing program of Federal aid for vocational educa¬ 
tion, the relation of such training to general education and to pre¬ 
vailing economic and social conditions, and the extent of the need 
for an expanded program. In April 1937, its scope was broadened 
by a request from the President for a more extended consideration 
of the whole subject of Federal relationships to State and local con¬ 
duct of education. The report, submitted to Congress on February 
23, 1938, and noted on page 880 of this issue, reviews the work of this 
Committee and embodies a number of specific recommendations. 
Most of its findings deal with the public schools and various aspects 
of vocational education, but the chapter devoted to higher education 
contains observations on the land-grant colleges and associated activi¬ 
ties which should be of interest to many readers of the Record, 

The Committee points out that the land-grant institutions were 
established in response to a demand for a type of education other 
than that provided by the classical type of institution which in 1862 
offered virtually the only higher education available in America, and 
their development is deemed to have had a marked influence in bring¬ 
ing about the establishment of more serviceable institutions of higher 
education generally. ‘‘Their most important contribution, however, 
has been to the development of leadership for rural life. Much of the 
effectiveness of the land-grant colleges and universities has resulted 
from the fact that they have served as the centers around which to 
organize the federally aided services of agricultural research and 
extension.” 

“The agricultural experiment stations,” the report declares, “oc¬ 
cupy a unique and important place among the facilities of the Nation 
for organized research. They have provided research facilities for a 
basic industry in which the individual proprietors are almost uni¬ 
versally unable to carry on extensive research through their own 
facilities. The diversified needs of a continental area have been met 
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by the di^r^ition of the experiment stations and by 

the maintenance of a high degree of local control over programs. 
On the other hand, the relationship of the agricultural experiment 
stations in the various States to the Department of Agriculture has 
facilitated national leadership and desirable coordination of effort. 
Wasteful duplication of research projects has been avoided to a much 
greater extent than would have been possible in the absence of the 
coordinating activities of the Department of Agriculture.” 

Aside from this general endorsement of the experiment stations, 
the Committee considers only two phases of their work. One of these 
relates to engineering and economics. Because of a study of research 
facilities already under way by another committee of the Federal 
Government, the Committee refrains from suggestions as to the estab¬ 
lishment of Federal grants to the States for research in these fields, 
but it recommends that “if and when Federal aid is granted for re¬ 
search in such fields as engineering and economics, as has been pro¬ 
posed at various times, it should be given in such a way that it will 
not be confined to the land-grant colleges.” It should be noted, how¬ 
ever, that the Committee also states that “if Federal aid should be 
granted specifically for research and experimentation in agricultural 
engineering, as distinguished from other types of engineering, it 
would be appropriate and perhaps highly desirable to confine grants 
for agricultural engineering research and experimentation to the land- 
grant colleges in view of their special concern with the problems of 
agriculture.” 

The second relevant recommendation is that “attention be given 
to a more equitable division of the Federal grants for agricultural 
research and extension between services for the two races in those 
States maintaining separate schools and institutions for Negroes. 
The grants for resident instruction are now divided with reasonable 
equity because of the provisions of the Second Morrill Act of 1890, 
which required such a division in mandatory terms. No require¬ 
ments for the division of the funds on a racial basis have been pro¬ 
vided in the legislation relating to extension work or to agricultural 
research, and the evidence clearly indicates that Negro citizens do 
not receive services from these funds to the same extent as do white 
citizens. . . . 

“The experiment station funds go exclusively to research in con¬ 
nection wiui the white institutions in those States maintaining sepa¬ 
rate land-grant colleges for Negroes. This does not imply that 
Negroes have not benefited by the results of the work done with the 
funds, i^oe the published results have been available to all, and 
most'of ^e agricultural, homemaking, economic, and rural sociologi¬ 
cal problems are common to both races. There are, however, many 
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social-economic adjustment problems that are considerably different 
for Negroes, in kind or degree, from those that confront white 
farmers and homemakers in the same areas. A large share of the 
experiment station funds are now available for ‘such economic and 
sociological investigations as have for their purpose the development 
and improvement of the rural home and rural life.’ There is need 
for a great deal of research relative to these'problems for Negroes. 
Yet not one of the studies reported by experiment stations in 1935, 
was directed toward the special aspects of these problems as they 
affect Negroes.” 

This portion of the report will doubtless receive considerable 
scrutiny, and it seems by no means certain of universal acceptance. 
The closing sentence in particular may meet with challenge as to its 
accuracy, unless it is intended to be interpreted as referring merely 
to station bulletins and similar publications constituting the formal 
report of completed investigations of exclusively Negro problems. 
Even on this basis it may indicate principally that the year 1935 
was somewhat exceptional. Under date of September 1936, the 
Kentucky Station issued Part-Time Farming by Negroes Near Lex¬ 
ington, Kentucky, and there may be recalled the much earlier ap¬ 
pearance of a bulletin from the Mississippi Station entitled A Nutri¬ 
tion Investigation of Negro Tenants in the Yazoo-Mississippi Delta 
(1928), as well as the series from the Virginia Station on The Negro 
Church in Rural Virginia (1930), Negro Organizations and Leader¬ 
ship in Relation to Rural Life in Virginia (1933), and Negro Life 
in Rural Virginia, 1865-1934 (1934). This list may appear short, 
but so also has been the list of all sociological projects. For instance, 
the records of the Office indicate that on June 30, 1937, there were 
only 46 Purnell projects in rural sociology in the entire 48 States, 
an average of less than 1 such project per station. 

What is of much more significance, however, is that in the de¬ 
velopment of social-economic projects research workers have not 
usually isolated problems along racial lines. Most of the studies in 
States having a large percentage of Negroes have assumed that both 
whites and Negroes are an integral part of the population, and both 
races have been included in the studies. Each group contains land- 
owners, tenants, croppers, and laborers, varying in economic and 
social status. Most of the studies based upon communities, popula¬ 
tion trends, family living, farm management, food habits, and social 
mobility have covered both races. Even though the States haring 
the largest Negro population have been limited in State support 
for' research and have had great pressure for service outside of the 
social field, there have been in the aggregate many such studies and 
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in them the races have been differentiated so far as has been deemed 
necessary. In 1935, for example, 6 of the Southern States w’ere 
actively engaged in 11 projects taking up social and economic prob¬ 
lems of white and Negro farm groups, and at least 1 of these projects 
was limited to studies with the Negro. 

The Committee admits that “there is much to be said in favor of 
centralizing the responsibility for research in agriculture and home 
economics within a State,” but maintains that there is no valid 
argument “for neglecting the problems peculiar to as large an ele¬ 
ment in the population as the Negro is in the rural j)opulation of 
the South.” It therefore recommends that “cooperative arrange¬ 
ments between the land-grant institutions for whites and the corre¬ 
sponding institutions for Negroes should be developed wherever 
practicable, in order that the special problems of all rural people 
may receive attention through constructive, realistic, and well- 
coordinated research.” 

Aside from these and somewhat analogous reservations regard¬ 
ing extension funds as to the need, in any revision of the legislation, 
of careful consideration of the bases of allocations and matching 
requirements, the Committee expresses its approval of tlie existing 
status as follows: “The Committee believes that the Federal grants 
for instruction in the land-grant colleges and for the related activi¬ 
ties of research and extension have been justified by their demon¬ 
strated contribution to agriculture and rural life. It recommends 
that the existing grants be continued, and that the increases now 
authorized by law be made.” 

Of the 23 members of the Committee, only the chairman and di¬ 
rector of studies. Dr. Floyd W. Reeves, associated with the University 
of Kentucky from 1925 to 1929; the vice chairman, Dr. George F. 
Zook, formerly of the United States Office of Education; Dr. Henry 
C. Taylor, pioneer among agricultural economists; Dr. Mordecai 
Ezekiel, of the United States Department of Agriculture; and Miss 
Alice Edwards, well-known among home economics workers, seem to 
have had extensive previous contacts with the land-grant college 
system. The Committee endorsement is therefore significant as rep¬ 
resenting the matured convictions of a group of investigators selected 
primarily with reference to other phases of educational work, but 
who reveal themselves in this report as sympathetic and appreciative 
of what tl^e land-grant institutions are attempting to accomplish 
for the betterment of American life. 
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[Investigations in bacteriological chemistry by the AVisconsJn Station] 
{Wisconsin Sta, Bui. 439 {1937), pp. 55, 56, 59, 60). —The use of wood sugar 
liquor (of which the sugar content with soft woods is about 70 percent fer¬ 
mentable) for acetone and butyl alcohol production (from 20 to 35 percent of 
the total sugars) by bacterial fermentation is reported by W. H. Peterson, E. B. 
Fred, A. F. Langlykke, and N. O. Sjolander. The possibility of using the wood 
sugar liquor as a legume silage preservative is also mentioned. F. R. Olson, 
Peterson, and Fred note a study of the reduction of the lignin content of 
wood, which must be less than 1 percent to permit a 90 percent fermentation 
of the cellulose by thennophiles. D. Colingsworth, E. G. Saudek, and I. L. 
Baldwin report upon the improvement of yeast yields by using grain worts of 
a high a-amino nitrogen content and by feeding the concentrated worts to the 
yeast gradually instead of all at once. Studies of Cl[ostndium] thermosac- 
charolyticum, which causes hard swell spoilage in canned foods, carried on by 
Sjolander and E. McCoy, are noted. 

Oxidation of amino acids by Bacillus pyocyaneus (Pseudomonas aerugi¬ 
nosa), M. D. Webstek and F. Bebnheim {Jour. Biol. Client., 114 {1936), No. 1, 
pp. 265-271, fig. 1). —Tryptophan and methionine were not attacked. There were 
large variations in the oxidation rates and the extent to which the other amino 
acids were oxidized. The bacteria oxidized and deaminated only the natural 
isomers of leucine, isoleucine, and histidine but both isomers of alanine, serine, 
tyrosine, and proline. The nonnatural isomers of valine and phenylalanine 
were slightly attacked. 

The oxidation and deamination of both isomers were completely inhibited 
by 0.005 M KCN but were unalTected by 1 percent sodium fluoride or 1 percent 
urethan. Methylene blue was reduced by all the amino acids, but no differences 
in relative rates occurred. Neither this dye nor pyocyanine, added to the 
bacteria, affected the oxidation. 

Methods for the detection of lipolysis by microorganisms, H. P. Long and 
B. W. Hammer {loiva State Col. Jour. Sci., 11 {1937), No. 4. pp. 343-351, fig. 
1).—N comparison of various tests for the detection of lipolytic action by micro¬ 
organisms gave evidence that the natural fat, the nile blue sulfate, the modlfled 
nile blue sulfate, and the simple triglyceride technics are the most useful. 
The chief objection to the use of the natural fat technic is the difficulty of 
detecting weakly lipolytic organisms. The use of the nile blue sulfate test in 
which the dye is added to the medium is limited because of the toxicity of the 
dye. The modified nile blue test in which incubated plates arc flooded with a 
solution of tlie dye has proved very valuable. Difficulty in the picking of 
colonies after flooding is the chief objection to this method. A positive tOst 
with simple triglycerides, which are easily hydrolyzed, is not always an Indi¬ 
cation of the ability of organisms to hydrolyze natural fats. 

The extraction of blood lipids, E. M. Boyd {Jour. Biol. Chem., 114 {1936i, 
No. 1, pp. 223-234, —It was found that when alcohol-ether extracts of 

blood are sufficiently diluted, lipides are rapidly and completely extracted. 
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Heat or prolonged periods of cold extraction do not increase the yield of 
lipides. An hour’s boUing does not destroy extracted lipides but causes the 
solution of colored products from whold blood, which results in giving false 
high values, especially for neutral fat. Lipides are extracted equally well 
by proportions of alcohol and ether varying over an extensive range. Very 
small amounts of lipides are more difficult to extract. Too small aliquots 
of serum give low values for phospholipide and high values for cholesterol. 
Deflbrinated plasma contains more of all lipides than oxalated idasma. 

Note on the preparation of sinigrin, S. Mobell and K. P. Link (Jour, Biol, 
Ohem,, m (1996)y No, i, pp, 12S, 124).—The authors of this contribution from 
the Wisconsin Experiment Station have compared methods for the preparation 
of the sulfur-containing glucoside of black mustard (Braaaica nigra), and con¬ 
clude that satisfactory results can be obtained only by the use of methods 
involving the removal of sugars, especially sucrose, by fermentation with yeast. 

Isolation of crystalline tobacco mosaic virus protein from tomato plants, 
H. S. Losing and W. M. Stanley (Jour. Biol. Chem., 117 (19S7), No. 2, pp. 739- 
754, fig. 1). —The isolation from tobacco-mosaic-diseased tomato plants of a 
crystalline protein possessing the properties of tobacco-mosaic virus is described. 
The most active crystalline material could be best obtained from young 
rapidly growing greenhouse plants by a procedure Involving a minimum of 
treatment with celite. 

The properties of the proteins obtained from tomato and tobacco plants 
grown under the same conditions and treated by the same procedure were 
compared. The proteins were shown to possess the same infectivities and to 
have identical serological properties and very nearly the same solubilities. 
They likewise had the same chemical composition, optical activity, and isoelectric 
point, and gave the same sedimentation constant. Repeated fractionation of 
the virus protein with celite at pH 4,5 and 8.0 resulted in a gradual inactiva¬ 
tion of the protein, which remains soluble and may still be crystallized. In 
other fractionation experiments, however, as much as 81 percent of the original 
sample was lost during the course of 15 recrystallizations, and the crystals 
which remained possessed the same infectivity as the original sample. 

“The comparison of the relative infectivities of the juices of diseased tomato 
and tobacco plants on a total protein basis indicates, in agreement with the 
percentage yields of crystalline virus protein isolated, that the tobacco-mosaic 
virus reaches a higher concentration in tobacco than in tomato plants.” 

Thyroglobnlin studies.—^II, The Van Slyke nitrogen distribution and 
tyrosine and tryptophane analyses for normal and goitrous human thyro- 
globulin, J. W. Cavett (Jour. Biol. Chem., II 4 (1936), No. 1, pp. 65-73), —^From 
a further study of the thyroglobulln samples formerly used (E. S. R., 75, p. 148), 
it appears, from an investigation carried out at the University of Minnesota, 
that the amino acid content of the thyroglobulln molecule, with the exception 
of thyroxine, diiodotyrosine, and tyrosine, is the same whether it be obtained 
from a normal, colloid, adenomatous, or exophthalmic gland. 

**The data seems to indicate that the tyrosine which is present at certain 
l)oints in th^ thyroglobulln molecule is capable of conversion into diiodotyrosine 
or thyroxine. It appears that in the goitrous gland this formation, especially 
of the thyroxine, is interfered with. The thyroglobulln from colloid glands 
where no iodine medication had been used is very deficient in the iodine- 
containing amino acids, and the tyrosine content is proportionately greater. 
The adenomatous and exophthalmic glands, where iodine medication had been 
used, yielded thyroglobulln which contained varying amounts of the iodine- 
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containing amino acids. The tyrosine content varied inversely with the amount 
of the iodine-containing amino acids.” 

The denaturation of proteins by sound waves of audible frequencies, L. A. 
Chambers and B. W. Plosdorf {Jour. BioL Chem., II 4 {1936)^ No. 1, pp. 75-83, 
fig. !)• —^This investigation has shown that egg albumin and plastein are de¬ 
natured by intense sonic vibration. The solubility of the products under 
various conditions of pH is the same as that of the heat-denatured products. 
Horse serum albumin is not denatured by sonic vibration. 

A possible mechanism of sonic denaturation is discussed. The hypothesis 
requires direct transfer of energy from activated gas to protein molecules with¬ 
out chemical interaction. 

The induence of intense mechanical vibration on the proteolytic activity 
of pepsin, L. A. Chambers {Jour. Biol. Chem., 117 {1937), No. 2, pp. 6S9-S49, 
figs. 4). —In this investigation a thrice recrystallized pepsin in acid solution (pH 
1 .8) was shown to be inactivated by exposure to intense sound waves of 9,000 
cycle frequency. 

“The relation between time of exposure and peptic activity may be expressed 
by the general law A=Ao€r^ where A represents the activity remaining at 
time t, Ao being the initial activity. The inactivation reaction occurs in the 
presence of Oa or air, but not in pure Na or Ha, or in deaerated solutions. Fur¬ 
thermore, the reaction is Inhibited by pressures suflacient to prevent cavitation 
even when Oa is present. 

“Certain, though not all, unpurifled pepsin preparations show a more or 
less marked Increase in proteolytic activity during the first 3 min. of exposure 
to sound. This activation process occurs under all conditions, allowing free 
cavitation in the solution. In air, inactivation sets in after a maximum ac¬ 
tivity value has been reached. On the other hand the substitution of Na or Ha 
(gases which do not promote protein denaturation) results in the attainment of 
a greater maximum activity, following which there is no further change. The 
increased activity is tentatively attributed to increased availability of the 
enzyme caused by sonic dispersal of molecular aggregates.” 

Does trypsin inactivate urease? J. B. Sumner and A. L. Bounce {Jour. Biol. 
Chem., 117 {1937), No. 2, pp. 713-717, figs. S). —In this contribution from CJornell 
University the authors show that urease preserved with sulfite (“an approxi¬ 
mately neutral mixture of sulfite and bisulfite”) was not measurably Inactivated 
by trypsin at room temperature over a period of 95 hr. The sulfite exerted a 
remarkable preservative action upon the urease. 

“The urease loses its activity at nearly the same rate whether in the presence 
of gum arable and active trypsin ...» in the presence of active trypsin alone 
...» or in the presence of gum arable and boiled trypsin. ... It is quite cer¬ 
tain that gum arable exerts no infiuence upon the rate of inactivation of urease 
by trypsin.” 

On the nature of the reaction between diazotized sulfanilic acid and pro¬ 
teins, H. Eagle and P. Vickers {Jour, Biol. Chem., II 4 (1936), No. 1, pp. 193- 
197; ahs. in Chem. Abs., SO {1936), No. I 4 , p. 4883). —Several groups in protein 
other than the histidine and the tyrosine were found capable of reacting with 
diazosulfanllic acid. “Numerically by far the most important, exceeding in 
fact the two groups just cited, is the aliphatic NHs group. . . . Each NHa group 
inactivated approximately 2 molecules of the diazo compound.” 

The accelerant effect of a-amino acids on the activity of bone phosphatase, 
O. Bodanbky (Jour. Biol. Chem., II 4 {1936), No. 1, pp. 273-B88).--The author 
has shown that a-amino acids in low concentrations, from 0.0001 m to 0.01 m, 
accelerate the action of bone phosphatase. 
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‘‘The extent of the acceleration is a function of the concentration of a-amino 
acid. At optimal concentrations, the extent is the same for different amino 
acids. The zone of optimal acceleration varies with the individual acid. At 
concentrations greater than optimal, the a-amino acids exert a retardant effect. 
Other organic nitrogen compounds, not possessing the a-aminocarboxy linkage, 
do not accelerate hydrolysis.” 

The manner of acceleration by a-amino acids is considered to be a prevention 
of the inactivation of the bone phosphatase which occurs during the course of 
the hydrolysis. 

The organic acids of rhubarb (Rheum hybridum), I, II, G. W. Pucheb, 
H. B. Clark, and H. B. Vickery {Jour. Biol. Chcm., 117 (1937) y No. 2y pp. 599- 
604; 605-617). —The two papers here noted open a serial contribution from the 
Connecticut [New Haven] Experiment Station. 

I. On the malic arid of rhuharhy unih a note on the malic acid of tobacco 
leaves. —An examination of the malic acid in the rhizomes, buds, petioles, and 
leaf blades of the rhnharb plant at several stages in its development has shown 
that only the levorotatory isomer of this acid is present. It is concluded that 
methods, the use of which has led to the belief that the racemic form of this 
acid was also present, provide for “no sharp distinction between d^-malic acid 
and other inactive acids,” a view which was supported by the further observa¬ 
tion that the malic acid content of tobacco leaves is also exclusively levorotatory. 

II. The organic arid composition of the leaves. —“Hie rhubarb leaf contains 
X-mallc, oxalic, and citric acids together with acids of unknown nature. The 
composition differs in different parts of the leaf and is profoundly influenced by 
the age of the leaf and by the season in which it has developed. The group of 
unknown acids predominates in the blades of the younger leaves, oxalic acid 
being present in next smaller amount. In the blades of leaves developed late 
in the season, oxalic acid predominates over the unknown acids. ^-Malic and 
citric acids are present in small amounts in the blades. The predominating 
acid of the main veins is ?-malic with oxalic in second place. Citric acid and 
the unknown acids occupy minor positions. The predominating acid of the 
petiole is Z-malic with oxalic in second place. Citric and the unknown acids 
are present in small amounts. 

“The concentrathm data show that oxalic, citric, and the unknown acids occur 
in a concentration gradient that increases from petiole to vein to blade. Z-Malic 
acid, on the other hand, is present in a concentration gradient that decreases 
from petiole to vein to blade. As a result, the concentration of the total organic 
acids is not far from constant in all parts of the leaf. There is only a slight 
gradient of the total organic acidity which increases from petiole to blade. It 
is shown that this conclusion is not at variance with the results of direct titra¬ 
tion of extracts of the tissues. . . . 

“Determinations of the ammonia in the tissues showed that the concentration 
is in all cases quite low, and that there is no correlation whatever with the 
concentration of any individual acid nor with the total acidity.” 

The fatty acids of chrysalis oil, W. Bergmann {Jour. Biol. Chem.y 114 {1936) y 
No. ly pp. ^^8 ).—The commercial oil contained considerable quantities of a 
solid material which was identifled as gl,vceryl-l,3-dipalmitate. The mixture 
of fatty acids obtained from chrysalis oil consisted of 20 percent' palmitic, 
4 stearic, 2 palmitoleic, 35 oleic, 12 linolelc, and 28 percent linolenic acid, besides 
less than 1 percent of saturated and from 1 to 2 percent of unsaturated acids 
containing more than 18 carbon atoms. 

j The composition of the chrysalis oil of the eastern tent caterpillar {Malacosoma 
tmericana) was very similar to that of the silkworm {Bombyof nvori). 
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The iron content and oxygen capacity of blood, M. Johnson and M. E. 
Hanke (Jour. Biol. Chem.j IJJf (1936), No. I, pp. —An iodometric 

method for the accurate determination of iron in blood, by which the iron 
content may be determined to 0.1 ium of iron per liter, has been developed. 

“(1) Care must be taken to Insure complete oxidation of the blood. (2) For 
the NaaSaOs titration, sulfates and phosphates must be removed, the acidity must 
not be too great, and the acidity and salt concentration must be accurately con¬ 
trolled. This is accomplished by precipitating the iron as FeiOHla, washing 
until salts are completely removed, redissolving the iron in a measured excess 
of HCl, and partially neutralizing the acid with a measured amount of NaOH. 
(3) The factor on the Na2S208 must be determined by titration against standard 
PeCU, the same conditions of salt and acid concentrations as in the unknowns 
being used. No other standard may be used because the factor on the NaaS208 
varies with the amount of iron. (4) The end point must be determined in 
exactly the same way in all samples, standard and unknown, with respect to 
the time intervals allowed and the amounts of KI used. A preliminary end 
point is reached in the presence of starch, and after standing 5 min. the final 
end point is attained.*' 

The iron content and Oa capacity of blood were found to agree within 1 iwrcent. 

Some chemical constituents of flowering dogwood (Cornus florida) ^ C. E. 
Sando, K. S. Marklby, and M. B. Matlack (Jour. Biol. Chem., 11/f (1936)^ No. 
ly pp. 39-4 ^).—At the U. S. D. A. Bureau of Chemistry and Soils the following 
substances, in addition to inositol, CJIiuOo, and scyllitol, CoHiaOo, have been 
identified from the flowers and bra(*ts of dogwood {C. florida) : A mixture 
of hydrocarbons in which nonacosane, UjhIIoo, predominates; a phytosterol, 
02 eH 430 H; palmitic, CioHiaOj, stearic, CiJLoOi, linolenic, CislIaoOj, and oleic acids, 
Oi8H840a; ursolic acid, HO CaoH 4 «COOH; kaempferol, Cir.HoOi(OII)4; gallic acid, 
C«IIa(OH)3COOH; and quercetin, CielLO^C011)5. 

A capillary, non-penetrating microquinhydrone electrode, J, A. Pieece 
(Jour. Biol. ChGm.y 117 (1937)y No. 2y pp. 651-6o4f fly- I).—A microelectrode has 
been devised by means of which a sample of less than 0.2 mm* can be examined 
rapidly and with accuracy to from 0.01 to 0.02 pll unit. 

A method for determining the solubility of gases in pure liquids or solu¬ 
tions by the Van Slyke-Neill manometric apparatus, F. S. Oucutt and M. H. 
Seevebs (Jour. Biol. Chem.y 117 (1937), No. 2, pp. 501-507). —The authors have 
devised, at the University of Wisconsin, a modification of the Van Slyke-Neill 
method (E. S. R., 69, p. 172) for the quantitative estimation of gases in liquids 
to adapt the method for determining the solubility of gases in liquids. 
The principal addition to the former method is that the volume of gas which 
remains unextracted is corrected for by the technic and method of calculation 
presented. “This makes it possible to determine the solubility of any gas in any 
liquid or solution without the necessity of resorting to the literature for 
constants.” 

A method for the determination of cyclopropane, ethylene, and nitrous 
oxide in blood with the Van Slyke-Neill manometric apparatus, F. S. Orgutt 
and R. M. Waters (Jour. Biol. Chem., 117 (1937), No. 2, pp. 509-515).—Basing 
their proposed procedure on their method for gas solubilities above note4» 
the authors have compiled and tabulated suitable factors for each gas by 
which the observed partial pressure may be converted to concentration in the 
blood. Corrections have been made for unextracted portions of the gases in 
the solutions from which they are extracted by direct solubility measurements 
in these solutions. 
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The colorimetric determination of free and combined cholesterol, R. M. 
Smith and A. Mabblb (Jour. Biol. Chem., 117 (19S7), No. 2, pp. 672-^8-^).—A 
colorimetric method for free cholesterol, based upon an analysis of the dlg- 
itonide precipitate, is outlined. Evidence presented indicates that the factor 
responsible for the higher total cholesterol values usually obtained on unsaponi- 
fled blood filtrates is associated with the ester fraction. 

Non-sugar reducing substances in plant Juices, F. S. Schlenkeb (Jour. 
Biol. Chem., 117 (19S7), No. 2, pp. 727-731).— In this contribution from the Rhode 
Island Experiment Station the author shows that differing results given by 
two sugar methods used for analysis of expressed plant juice are due to the 
sensitivity of the oxidizing solutions in reactions with nonfermentable sub¬ 
stances. 

“The more sensitive ferrlcyanide reagent gives higher values for both the 
nonfermentable fraction and total reduction than does the alkaline copper tai^ 
trate solution. The two methods yield the same values for fermentable sugar, 
calculated as the difference between reducing values determined before and 
after yeast treatment. Alcoholic extracts of tomato, chrysanthemum, bean, and 
beet likewise show the presence of nonfermentable substances which account 
for a third to a half of the total reduction under the growth conditions studied.” 

A reagent for the copper-iodometric determination of very small amounts 
of sugar, M. Somogyi (Jour. Biol. Chem.y 117 (7837), No. 2, pp. 771-776). —The 
author describes a reagent for the copper-iodometric determination of sugars, 
“in which the reoxidation of cuprous oxide by air is virtually eliminated. As a 
consequence, first, very small quantities of sugars (as little as 0.01 mg of 
glucose) can be determined accurately by the copper-iodometric technic, and. 
second, a linear proportionality between the amounts of the sugars and the 
copper reduced is established. Thus, the advantages of ferrlcyanide reagents 
have been imparted to copper reagents, without the tendency of the former to 
oxidize extensively substances other than sugar.” 

A comparison between the Benedict-Denis and Parr bomb methods for 
the determination of total sulfur in plants and proteins, E. P. Painter and 
K. W. Franke (Jour, Biol. Ohem., II 4 (1936), No. 1, pp. 235-239). —^At the 
South Dakota Experiment Station total sulfur has been determined by the 
Benedict-Denis' and Parr bomb metliods on a number of cereals and proteins. 
The Parr bomb method gave higher values with both the cereal and protein 
samples. Three cystine and three methionine samples were compared by these 
and the Ofilcial sodium peroxide fusion method. An average of 90.5 percent of 
the cystine sulfur was recovered by the Benedict-Denis method, but only 36.8 
percent of the methionine sulfur was recovered. The results of the peroxide 
fusion method agreed well with those of the Parr bomb method. 

A colorimetric method for the determination of inorganic sulfate in 
serum and urine, T. V. Letonoff and J. G. Reinhold (Jour. Biol. Chem., II 4 
(1936), No. 1, pp. 147-156; a&«. in Chem. Ads., 30 (1936), No. 14 , pp. 4891, 4892).— 
A convenient colorimetric procedure for the determination of sulfate in serum 
and urine, based on the color-producing reaction between benzidine sulfate and 
sodium /3%aphthoquinone>4-sulfonate, is described. 

Quantitative determination of copper and estimation of other trace ele¬ 
ments by spectrographic methods in wire grasses from **salt sick** and 
healthy areas, L. L. Rusoff, L. H. Rogers, and L. W. Gaddum (Jour. Agr. Res. 
[17. 8f,l, 55 (1937), No. 10, pp. 737-738).—The Florida Experiment Station-col¬ 
lected samples of wire grass from areas on which cattle became salt sick and 
from healthy areas from both burned and unbumed ranges, the healthy burned 


1 Jom*. BioL Chem., 8 (1910), No. 5, pp. 401-403. 
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area being designated as marginal. Spectrographic determinations of the cop< 
per content of samples from these areas failed to disclose any significant differ¬ 
ences, those from the salt-sick area ranging from 6.2 to 8 p. p. m. and those 
from the healthy area from 6.8 to 8 p. p. m. of copper. The copper content of 
such vegetation is apparently not proportional to that in the soil (E. S. R., 73, 
p. 16), Spectrographic estimation of other trace elements in these samples also 
failed to show significant differences. Aluminum, barium, boron, copper, lead, 
manganese, strontium, titanium, and zinc were detected in all samples. Chro¬ 
mium, molybdenum, silver, and nickel were detected in the samples but not 
consistently, while cobalt and certain other elements were not detected in any 
of the samples. 

A note on the determination of iodine in biological material, G. J. Fa- 
SHBNA and V. Tbbvorrow Biol. Chem., 114 {1986)j No. i, pp. 851-855). — 

The authors of this contribution from Cornell University and the New York 
Hospital have found it necessary to modify their method (E. S. R., 74, p. 444) 
because the recovery of iodine was not in all cases satisfactory. The diflaculty 
was traced to slow reduction of the iodic acid by phosphorous acid, but “it 
was finally found that the addition of more water to the digestion mixture 
before distillation hastened the reduction of iodic acid and that the liberated 
iodine could be distilled rapidly from such a boiling mixture by means of a 
current of air.” Other changes permitted shortening the time required for 
carrying out the determination. 

Methylene-blue induction period and virginity of olive oils, B. B. Cun¬ 
ningham and L. G. Sayweix {Food Res., 1 {1936), No. 5, pp. 4S7-454y fiff- !)•— 
It has been shown, at the University of California, that “the natural antioxidant 
content of a nontreated oil, although markedly affected by most refining treat¬ 
ments, varies so widely that it cannot be used as a basis of a test for virginity. 
It does not appear likely that a substance such as virgin olive oil, defined upon a 
basis of its manner of preparation rather than its physical or chemical prop¬ 
erties, can be uniquely and quantitatively estimated by any physical or chemical 
test” 

Studying the hardness of butter fat, W. D. Gallup {Indus, and Engin. Chem., 
Analyt. Ed., 8 {1936), No. 2, pp. 128,124, fiff- 1).—After constructing and testing a 
number of apparatus Involving measurement of penetration of needles or plungers, 
the author of this contribution from the Oklahoma Experiment Station found 
the most satisfactory device to be one by means of which hardness is expressed 
as grams of mercury required to force a plunger 5 mm in diameter through a 
disk of butterfat 6 mm in thickness at 20'’ C. The construction and manipulation 
of this tester are described. 

A new method for the determination of butterfat in dairy products, 
J. Golding {Jour. Dairy Res. [London], 8 {1937), No. 8, pp, 275-281, figs. 2 ).— 
The method described briefiy consists of weighing 10 g of the product to be 
tested (cream, milk, or ice cream mix) into a small wide-mouthed bottle, adding 
a suitable amount of a reagent composed of ammonium hydroxide, nrbutyl alcohol, 
and ethyl alcohol 75:35:15, stoppering the bottle and shaking until butter is 
formed, filling the bottle with cold water, removing the butter into a tared 
weighing dish, drying on a hot plate or In the oven until all moisture is driven 
off, weighing, and calculating the percentage of fat. This method gave results 
in close agreement with those obtained by the Roese-Gottlieb method and is 
considered very adaptable to the routine fat analysis of the various dairy, 
products. 

Determination of aneurin (— vitamin Bt) in urine by the thiochrome 
method, J. Goudsmit and H. G, K. Wbsiwnbbink {Nature [London], 139 (1937), 
No. 3530, pp. 1108, 1109). —The authors applied the Jansen method (E. S. R., 
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77, p. 298) of determining anenriii to the estimation of the quantity of the 
vitamin in the urine of three normal subjects receiving a vitamin Bi-free diet 
composed of washed polished rice, crackers, egg white, butter, and sugar before 
and after the administration of 1 mg of anciirin three times a day. The results 
obtained arc in close agreement with those reported by Harris and Leong (B. S. 
R., 78, p. 42ri) by the bradycardia method. 

On ascorbic acid- (vitamin 0-) oxidase (a method for the determination 
of ascorbic acid by means of enzyme action), J. P. Spbuyt and W. P. Donath 
{Arch. Nderland. Physiol. Homme et Anim., 22 (1937), No. 3, pp. 382-^97). —The 
method described involves the use of an enzyme present in the juice of the pods 
of Moringa ptei'ygospernw, a tree of common occurrence in Java. In amounts of 
0.5 cc the enzyme, the preparation of which is described, is said to be capable 
of completely (reversibly) oxidizing 2 mg of ascorbic acid within 5 min. Its 
use is thought to be of special value in determining the ascorbic acid content oi 
plant material. 

As applied to fruit, the juice of the material to be tested or an extract pre¬ 
pared with 10 percent acetic acid at room temperature is immediately treated 
with hydrogen sultlde and left overnight in the refrigerator. After the removal 
of excess hydrogen sullide and the addition of concentrated acetic acid, one 
portion of the material is used for the regular titration with 2,6-dichlorophenolin- 
dophenol. To another portion the enzyme is added and the solution is adjusted 
to a pH of about 5.5, and after about 10 min. at room temperature is acidltied 
with concentrated acetic acid and titrated in the usual way. The difference 
between the values obtained with and without enzyme action represents the 
ascorbic acid content. 

Illustrations are given of the application of the method to fruits of medium, 
low, and high vitamin C content. Two samples of orange juice gave final values 
of 0.45 and 0.53 mg of ascorbic acid per cubic centimeter, two of tamarind pulp 
0.22 and 0.24 mg per gram, and two of capsicum pulp 2.35 and 2.12 mg per gram. 

[Fruit preservation studies by the Oregon Station] (Oregon 8ta. Bui. 350 
(1937), pp. 31, 35). —This work has included brining of cherries and a study of 
factors which infiuence the quality of strawberry preserves. 

Factors affecting the rate of drying of Kieffer pears, C. W. Oulpeppeb and 
11. H. Moon (U. 8. Dept. Agr., Tech. Bui. 592 (1937), pp. 31, figs. 16). —Using 
fruit grown at Beltsville, Md., the authors made a study of the factors affect¬ 
ing the rate of drying of Kieffer pears. Increasing the rate of drying im¬ 
proved the quality of the product somewhat, while increasing the drying tem¬ 
perature lowered the quality. With respect to the quality of the product, the 
optimum drying temperature was found to be approximately 60® O. The rate 
of change in moisture content and the rate of water loss at all stages in the 
drying process were determined for fruit sliced into various sized segments. 
The differences in the rate of drying of ripened and unripened, of peeled, and 
of unpeeled fruit were also determined, together with the effect of humidity, 
temperature, and velocity of the drying air. The results are shown In tables 
and curves. The drying rate was apparently limited, in part, by the slowness 
of diffusion of the moisture from the center of the pieces of fruit to the surface. 

The relation of clarifying and sterilizing treatments to sedimentation of 
apple Juice, R. B. Mabshall (Fruit Prod. Jour, and Amer. Vinegar Indus., 16 
(1937), No. 11, pp. 328, 329, 331, fig. 1; als. in Michigan 8ta. Quart. Bui, 20 
(1937), No. 2, p. 116). —Various modifications of a combination of enzylnlc 
(Pectinol A) clarification of fresh apple juice followed by rough filtration 
and then by germproofing filtration resulted in the deposition of an amorphous 
dark-brown sediment or precipitate in from 3 to 5 weeks when stored at 70° F. 
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or after a few months’ storage at from 32® to 35®. It is recommended that 
those desiring to use the germproofing filtration method of sterilizing apple 
Juice should clarify the cider with gelatin and tannin rather than with 
Pectinol. Pectinol-clarified juice which had been rough-filtered could be flash- 
pasteurized or pasteurized in the bottle without sedimentation. 

AGRICULTURAL METEOROLOGY 

Bioclimatics: A science of life and climate relations, A. D. Hopkins (U. 8. 
Dept, Agr.f Miso. Puh, 280 (1988)^ pp, iV-flSS, figs. 55 ),—^As stated in the intro¬ 
duction, “the purpose of this publication is to give the results of long-continued 
studies and researches on natural laws and principles of life and climate rela¬ 
tions and on systems and methods of their application in agricultural research 
and practice, with the hope that specialists in different sciences will adopt such 
of them as may be found applicable in their several lines of work. The sub¬ 
jects treated are restricted largely to the bioclimatic law and allied principles, 
but at the same time are more or less related to some phase of all the 
natural sciences.” The publication is divided into three parts—(1) laws, prin¬ 
ciples, systems, and methods of application; (2) time, seasons, zones, and 
zonal tyi)es; and (3) an appendix giving general explanations, schedules, tables, 
glossary of symbols, and definitions. 

As a result of his studies, the author has evolved a bioclimatic law which he 
explains as follows: “The bioclimatic law requires that across the continents 
under equal physiographic conditions the phenomena of the seasons, climate, 
and life should be equal at the same level along lines designated as isophanes, 
which depart from the parallels of latitude at the rate of 1° of latitude to 5® of 
longitude; and that, with distance in degrees of latitude poleward and equator- 
ward from such a line, or in feet of altitude above or below a given level, the 
required effects should vary at a uniform, constant rate, as measured in units 
of time or temperature. 

“Tests of this law by recorded thermal data of representative geographic 
positions, along representative isophanes and parallels of latitude across the 
continents of the Northern and Southern Hemispheres, have shown in general 
(a) that the range in variations is less from the isophane than from the latitude 
requirements, (b) that the variations come within a reasonable range, and (c) 
that under ordinary modifying influences the average of the variations across 
a continent closely agrees with the requirement isophane, and thus serves to 
verify the law and to justify its adoption as a standard basis for the applica¬ 
tion of principles in the interpretation of bioclimatic phenomena.” 

An especially significant section of the report is that dealing with relations 
of bioclimatics to other sciences—phenology, ecology, climatology, economic 
biology, and agriculture. With regard to applications to agriculture the author 
says: “Throughout this contribution it has been fully explained and verified 
by concrete examples that the special service to be rendered through an 
understanding and general application of bioclimatic principles and methods 
of procedure is to contribute to the efficiency of securing essential basic 
information on the places, local areas, and regions in this and other countries 
where given types of farming and types of products have succeeded best and 
where they have failed, and then to aid in finding by the same process of 
analyses the places in this country where the same favorable or unfavorable 
conditions prevail.” 

An introduction to weather and climate, G. T. Trewartha {New York and 
London: McOraw-Hill Book Co.y 1937, pp, I2L+373, pis. 7, figs. 108 ).—^Thls is 
one of a series of texts in geography. The reason for its publication as a 
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separate volume Is stated to be “the need expressed by geographers for a 
brief introductory text at college lev^ covering the field of weather and 
climate apart from the other elements of physical earth. ... It makes no 
pretense of being a textbook on meteorology or air physics.” Part 1 deals 
with the elements of weather and climate and part 2 with climatic types and 
their distribution. Appendixes give an explanation of Kdppen’s and Thoru- 
thwaite’s classifications of climates and supplementary climatic data for selected 
stations. The value of the book is enhanced by lists of selected references 
and an index. 

Textboo^ of meteorology, edited by R. SfiBiNO (Lehrhuch der Meteorologie, 
Leipzig: Willibald Keller^ 1937, 5. ed., rev,, pts,. 1, pp, 96, figs, 16; 2, pp, 97-192, 
figs, 18; abs. in Met, Ztschr, [Braunschweig], 54. (1937), No, 11, pp, 428, 4^9 ),— 
A fifth, completely revised, edition of this well-known treatise (B. S. R., 34, 
p. 13). 

Meteorological observations, [1987], C. I. Gunness et al. (Massachusetts 
Sta, Met, 8er, Buis, 577-588 (1937), pp, 4 each), —These are the usual summaries 
of observations for each month at Amherst, Mass., with brief notes on the 
more significant features. 

The December number contains an annual summary for 1937, which shows 
that the mean pressure for the year was 30.02 in.; the mean temperature 49® 
F., as compared with the normal of 47.2®, highest 96® July 8, lowest 6® Febru¬ 
ary 4 and December 31; total precipitation 49.49 in., as compared with the 
normal of 43.49 in.; snowfall 25.6 in., as compared with the normal of 48.38 in.; 
mean cloudiness 52.2 percent, bright sunshine 52 percent; last frost in spring 
April 26, first in fall October 9; last snow April 0, first November 19. 

Chinook winds in northern Colorado, R. L. Ives (Amer, Jour, 8ci,, 5, ser„ 
35 (1938), No, 206, pp. 138-142, fig, 1), —^The author states that “chinook winds 
have long been known as a feature of the climate of the Rocky Mountain Region. 
Recently observed temperatures in the mountains during chinook winds differ 
considerably from those called for by the generally accepted explanation of 
these winds. These temperature differences, and their relation to evaporation 
and wind velocity, are described in [the] paper. A partial explanation of the 
difference between theoretical and observed temperatures is presented. ... It 
appears that neither the dry nor the wet adiabatic theories give an entirely satis¬ 
factory explanation of temperature changes during a Chinook wind. . . . The 
wind from the mountains is cold during the early stages of a chinook because 
of the heat lost by the lower layers of moving air as the unsheltered snow on 
the leeward slopes is sublimated. Later, when this snow is gone, the wind be¬ 
comes warm, for little of the heat gained by the air during its desiccation on 
the windward slope is withdrawn during the descent of the leeward slope.” 

Agricnltaral meteorology: Correlation of air temperatures in central and 
southern Alberta and Saskatchewan with latitude, longitude and altitude, 
J. W. Hopkins (Canad, Jour, Res,, 16 (1938), No, 1, 8ect, G, pp, 16-26, figs, 2),— 
“Linear partial regression coefficients of the 18-yr. average (1917-34) monthly 
mean air temperature recorded at 43 points in central and southern Alberta and 
Saskatchewan g)n latitude, longitude, and altitude were determined for each 
month of the year^ The three series of coefficients each show an independent 
seasonal trend. The decrease in air temperature with altitude is greatest in 
summer and least in winter, whereas the gradient associated with longitude is 
most pronounced in winter and least in evidence in summer. The influence of 
latitude is likewise most pronounced in winter, but shows 2 minima, in spring and 
autumn, respectively. The monthly regression equations account for most of 
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the variance of the station averages, and hence provide a reasonably satisfactory 
graduation of the climatological temperature gradients characteristic of this 
area at different seasons of the year.” 

sons— FEKTmZEES 

[Soils and fertilizers, Alabama Station, 1034-35 and 1036] (Alabama 
8 ta, Epta. 19S4S5, pp. 14, 15; 19S6, pp. 10, 11, 12, 13,-14)» —^Aside from findings 
already published (E. S. R., 78, p. 165), the soil work noted for 1934-35 consists 
of a study of the relationship between nitrite and formaldehyde concentration 
within the algal cell, by A. L. Sommer. That for 1936 deals with the solubilities 
of phosphates in soils as related to the yields of cotton, and the action of calcium 
silicate in soils as related to the availability of phosphates, both by G. D. Scar- 
seth; meta< and pyrophosphate within the algal cell, by Sommer; and the effect 
of lime on the efQciency of various fertilizers on Cecil clay as determined by 
yields and composition of plants, and the effect of lime on the competition of 
micro-organisms and higher plants, both by J. A. Naftel. 

Commercial fertilizers, 1037, E. R. Tobey (Maine 8ta, Off. Insp. 165 (1987), 
pp. 57-108). —^The annual fertilizer analysis report (E. S. R., 76, p. 600) for 
1937 contains the usual data for materials and mixtures, including the magnesium 
content when a guaranty was made. 

Soils of Judith Basin County: Soil reconnoissance of Montana.—Prelimi¬ 
nary report, L. F. Giesekeb (Montana Sta. Bui. 849 (1987), pp. 55, fig. 1, 
maps 4)* —This is a reconnaissance survey report on a county occupying 1,894 
sq. miles of a high tableland area in central Montana. The county is drained 
by the Judith River and its branches and by Arrow and Belt Creeks and other 
streams 

The soils of Judith Basin County are grouped in 18 soil series and 51 soil 
types and phases. The teton stony loams, totaling 14.2 percent, and the Moc¬ 
casin gravelly silt loams, 9 percent, are the more extensive soils. Mountains 
occupy 27.5 percent of the area included in the county. 

Inspection of commercial fertilizers for 1937, T. O. Smith and H. A. 
Davis (New Hampshire 8ta. Bui. 801 (1987), pp. 11). —In the annual fertilizer 
inspection analyses for 1937, 27 of the 76 brands sold were found to be of one 
of the three analyses 5-8-7, 4-8-4, and 4-S-lO. 

Adapting standard and high analysis fertilizers to truck crop soils, J. J. 
Skinneb, R. a. Linebebbt, H. B. Mann, and E. R. Collins (North Carolina 
Sta. Bui. 816 (1937), pp. 24). —Experiments carried out by the U. S. D. A. 
Bureau of Plant Industry in cooperation with the station “Indicate that the 
use of soluble nitrogen and properly supplemented double strength fertilizers 
should give good results and reduce the cost of crop production. Fertilizer 
applied in one operation, simultaneous with planting (a desirable practice on 
some soils), results in saving of labor. Best results have been secured with 
cotton on sandy loams, fine sandy loams, and clay loams when all the fertilizer 
was applied at planting to the side of the seed. On sandy soil types and 
coarse sands, from which fertilizers are readily leached, application of part 
of the nitrogen as a side dressing is preferable.” 

[Soil Investigations by the Oregon Station] (Oregon Sta. Bui. 850 (1337)^ 
pp. 82, 88, 88, 39, 58). —^Brief notes are presented on the improvement of alkaline 
lands, organic matter and availability of mineral nutrients in soils, iodine in 
plant nutrition, the microbial decomposition of organic matter in certain 
Oregon soils, and soil fertility studies at the station and the John Jacob 
Astor Substation, Astoria. 
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Chemical and physical studies of certain Hawaiian soil profiles, G. J. 
Hough and H. O. Byebs {U. 8 , Dept, Agr., Tech, Bui, 584 (^937), pp, 27f ftgs, 8). — 
The mechanical analyses, chemical analyses, and analyses of the colloids of 
seven soil profiles from Hawaii are reported upon, together with the molecular 
ratios of silica to sesquioxides, alumina, and other components characterizing 
soil colloids. Extensive differences between the colloids in soil developed from 
lava under semitropical conditions and those of soils developed under the 
conditions normally present in the United States are shown. 

“Some of the soils of Hawaii are apparently similar in chemical composition 
to certain lateritic soils in the continental United States which have silica: 
sesquioxide ratios of about 1.5. In other cases the soils appear to be true 
ferruginous Laterites and have silica: sesquioxide ratios far below unity and 
silica: alumina ratios approximating unity. Both the Laterites and. lateritic 
sofis are characterized by decreased silica content of the whole soil as com¬ 
pared with presumably parent lava, and the colloids by higher silica content 
than the soils. High titanium content is shown by both soils and colloids.” 

Report of the Chief of the Soil Conservation Service, 1037, H. H. Ben- 
NETPT (U, 8 , Dept, Agr,, 8 oil Conserv. Set'v. Rpt., 1937, pp, 51 ),—^This report deals 
with the operations and research activities of the Soil Conservation Service. 

It is pointed out that in 18 States legislative action authorizing the forma¬ 
tion of soil conservation districts opened for the first time an avenue through 
which individual and governmental initiative can be exerted in extending soil 
conservation practices to agricultural land. Thirteen soil erosion experiment 
stations were in operation during the year and 6 additional stations were being 
developed. 

Progress results are reported on studies of watersheds, geography and 
climate, sedimentation, cropland, range, woodland, and wildlife management, 
hill culture, and the economics of soil conservation. 

Soil survey of Pittsburg County, Oklahoma^ M. H. Layton et al. {U, 8 , 
Dept, Agr,, Bur, Chem, and Soils [Soil Survey Rpt,^, Ser, 1931, No. 29, pp. 28, pi, 
1, figs. 2, map 1 ),—Pittsburg County, southeastern Oklahoma, has an area of 
876,800 acres, comprising stony ridges with smoothly rolling or undulating 
valleys intervening. The county as a whole has a good drainage system. 

The soils found in the survey here noted constitute 12 series of 18 types, 
Bates very find sandy loam occuijying 12.2 percent of the area. The rough 
stony land amounts to 44.8 percent. 

This report, to which has been added a brief section on recommendations 
for the management of the soils, was prepared with the cooperation of the 
Oklahoma Experiment Station. 

[Report of] subcommittee on fertilizer reaction, O. Sohbeineb (Jour, 
Amer, Soc, Agron., 29 (1937), No. 12, p. 1050 ).—This subcommittee report is a 
contribution from the U. S. D. A. Bureau of Plant Industry. 

[Report of] subcommittee on fertilizer grades, C. E. Mdxar (Jour. Amer. 
Soc, Agron., 29 (1937), No, 12, pp. 1049, 1050 ).—^A subcommittee report contrib¬ 
uted from the Michigan Experiment Station presents the opinion that “it ap¬ 
pears unfruitful at this time to attempt the adoption of a uniform system for 
selection of f^illzer grades for use throughout all States. The matter of 
reduction of the number of grades offered for sale in any given State or region 
seems of more pressing importance at present than the selection of grades 
according to a uniform system.” 

[Report of] subcommittee on fertilizer application, R. M. Salter (Jour. 
Amer. 800 . Agron., 29 (1937), No. 12, p. 10.^9).—Fertilizer placement experiments 
and some trials of mechanical devices for depositing fertilizers from seeding 
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equipment, together with experiments on the application, in Montana, of liquid 
phosphoric acid in irrigation water, are very briefly noted in a subcommittee 
report contributed from the Ohio Experiment Station. 

[Report of] subcommittee on soil testing, M. F. Moboan {Jour, Amer. Soc. 
Agron,, 29 {1937)t No, 12, p, 1049), —This report of the subcommittee on soil 
testing is a contribution from the Connecticut [New Haven] Experiment Station, 
Mention is made of a survey, in progress at the time of the report, of the use of 
rapid chemical tests for fertilizer requirement at the agricultural colleges and 
experiment stations. The development of a plan for securing collaborative trial 
of various methods now in use is also noted. 

AGRICXJLTUEAL BOTANY 

Plant succession on solonetz soils in western North Dakota, H. C. Hanson 
and W. Whitman {Ecology, 18 {1937), No, 4 y PP- 316^22, figs. 4 )- —According to 
this study by the North Dakota Agricultural College, “plant succession on bare 
areas resulting, according to the theory described by Kellogg [E. S. R., 72, p. 744], 
from salinization, solonization, and solodization on solonetz complexes in western 
North Dakota is described. The invaders on these bare areas are weedy 
forbs and low shrubs. The second stage in succession is characterized bv 
grasses as Agropyron, Puccinellia, and Poa huckleyana. The third stage is domi¬ 
nated by Buchloe dactyloides, which is followed by the climax in which Boute- 
loua gracilis, Stipa comata, Koeleria cristata, A. smithii, and Carex spp. are the 
chief dominants. The course of succession toward the climax may cease at any 
stage due to the reoccurrence of salinization. All parts of an active solonetz 
area show continuous repetitions of the cycle of salinization, solonization, solodi¬ 
zation, erosion, invasion, aggregation, reaction, succession, and partial recon¬ 
struction of the soil. During the course of plant succession from the bare area on 
the exposed Ba horizon of the soloth toward the climax vegetation on normal soil 
the colloids change from the dispersed condition to flocculated, and the hard, 
columnar horizon becomes more or less prismatic and readily friable.” 

Effects of the 1034 drought on native vegetation of the upper Snake 
River plains, Idaho, J. F. Pkchankc, G. D, Pickfobd, and G. Stewabt {Ecology, 
18 {1937), No. 4f PP- 4^0-505, figs. 4)^ —^The ranges included in this cooperative 
study by the U. S. I). A, Bureau of Animal Industry and the Intermountain 
Experiment Station, Ogden, Utah, were typical of the sagebrush-wheatgrass 
spring-fall ranges located on the upper Snake River plains, where the average 
yearly precipitation (1925-35) is 9.79 in. and the average yearly temperature 
47.5® F., ranging from 69.5® during July to 20.6® during December. The vege¬ 
tation is dominated by Artemisia tripartita, while Agropyron spicatum, Stipa 
comata, and Balsatnorhiza saglitata are the major constituents of the under¬ 
story and also the chief forage plants. The immediate and delayed effects of 
drought on the native vegetation Indicated the following to be true of the 
ungrazed areas: Perennial grasses in 1934 declined to 38 percent of their 1932 
density and in the favorable 1935 season recuperated only to about 50 percent. 
The two major forage species {A, spicatum and S. comata) were so weakened 
that, in spite of the return to favorable conditions, death and disintegration 
of clumps continued. Decreases in basal area and severity of disintegration of 
the clumps were directly proportional to the original basal area. Although 
basal leaves attained (1934) only 60 percent of their average height, the plants 
surviving were unimpaired in vigor. The immediate effects of the drought 
(1934) were most severe on perennial herbs, which decreased to 25 i)ercent of 
their 1932 density but apparently suffered no i)ermanent injury. They were 
flowerless in 1934 but bloomed profusely in 1935. Annual weeds were almost 
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completely absent in 1934 but returned profusely in 1935. Decrease in the 
density of shrubs tn 1934 to 46.8 percent of that in 1982 was due to the death of 
parts of the crowns or of entire plants. Normal height growth, profuse flower- 
stalk production, and increases in the density of perennial herbs and annual 
weeds so efTectively masked the still depleted condition of the perennial grasses 
that these same ranges appeared superficially to be unimpaired in carrying 
capacity. On similar native semiarld ranges where either A. apicatum or 8, 
comata is a major constituent of the forage cover, protracted injury will un¬ 
doubtedly result during subsequent severe droughts. 

Principles and methods of tree-ring analysis, W. S. Qlock (Carnegie Inst 
Wash. Pul>, 486 (1937), pp. VIIl-^100, pis. 14, figs. 44). —Part 1 of this mono¬ 
graph takes up the methods and objectives of tree-ring analysis; part 2, ring 
formation in a ponderosa pine; and part 3, tree rings as climatic* indicators. A 
selected bibliography and an index are provided. There are also Included a 
foreword by A. E. Douglass and a contribution by G. A. Pearson. 

Differentiation of the spiral vessels in Ricinus communis, F. M. Scor^ 
(Bot, Oaz., 99 (1937), No. 1, pp. 69-79, figs. 21). —This is a contribution by the 
University of California. 

A critique of plant serology, II, III, K. S. Chester (Quart. Rev. Biol., 12 
(1937), Nos. 2, pp. 165-190; 3, pp. 294-321). —Paper 2, Application of serology 
to the classification of plants and the identification of plant products, continues 
the critical review previously noted (B. S. R., 77, p. 601), the following sub¬ 
jects being discussed: Identification of plant products, application to plant sys- 
tematics, serology of purified or altered plant proteins, serology of the plant 
toxalbumins and of nontoxic substances affecting blood, and serology of plant 
nonproteins. 

Paper 3, Phytoserology in medicine and general biology—bibliography, is the 
concluding part (with 413 literature references). It discusses certain medical 
aspects of plant serology, the application of phytoserology in the study of 
certain basic biological problems, and its possibilities and limitations. When 
skillfully employed and when the reactions are very rigidly controlled and 
judged pragmatically, the serological method has already served in the solution 
of important botanical problems and gives promise of far-reaching value as an 
adjunct to many phases of botany. 

Plant parts of deciduous fruits which give evidence of being favorable for 
tissue culture, H. B. Tukey (Natl. Acad. 8ci. Proo., 23 (1937), No. 11, pp. 577- 
580, figs. 5). —In this contribution from the New York State Experiment Station, 
attention is called to experimental evidence that three tissues within the 
young fruit of the peach appear favorable for artificial tissue culture as fol¬ 
lows : The mlcropylar region of the integuments of the ovule, the entire integu¬ 
ments, and the placental region of the inner wall of the ovary. 

Oultivatlon in vitro of excised pea roots, J. Bonner and F. Addicott (Bot. 
Oaz., 99 (1937), No. 1, pp. 144-170, figs. 3). —^The basic medium described con¬ 
tains 4 percent sucrose, besides inorganic salts. Freshly excised root tips 3-4 
mm long grew 60-95 mm in this medium during the first week and 200 mm or 
more during the first 2 weeks. Yeast extract (0.01 percent) must be added 
for good growth in passages after the first. With weekly transfers, roots have 
been kept ft culture for 4 mo. on the basic medium plus yeast extract. Crys¬ 
talline vitamin Bi proved capable of partially replacing yeast but was unable 
to support continued optimal growth in later passages. A mixture of pure, 
crystalline amino acids replaced that portion of the yeast extract activity not 
due to vitamin Bi. The mixture of these substances gave a highly satisfactory, 
completely known medium for culture of excised pea roots, supporting growth 
as well as nr better than media containing yeast extract Substances such 
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as vitamin Bi (necessary in minute amounts for growth of isolated roots but 
normally supplied by some other part of the intact plant) are carriers of a 
growth correlation and hence are to be regarded as phytohormones. 

Mechanism and quantitative application of the pea test, J. Van Ovebbeek 
and F. W. Wbnt (Bot Gaz,, 99 (1987), No, 1, pp, 22-^41, figs, 8),—^When growing 
pea-seedling stems are split and Immersed in an auxin-containing solution the 
two halves curve inward, this curvature being proportional to the logarithm 
of auxin concentration and due to differential growth. The epidermis side of 
the halved stems grew faster than the wounded inside,* and this growth differ¬ 
ence was in turn due to the fact that auxin is unable to enter the stem through 
the wounded surface. When auxin was forced into the halved stems by infil¬ 
tration with auxin solutions, the Inside grew as much as the unwounded epi¬ 
dermis side. The pea test can thus be successfully used for quantitative auxin 
determinations (technic described). The pea test curvature depends on the pH 
of the auxin solutions, at greater acidities greater curvatures being obtained. 
As in the oat coleoptlle, the sensitivity to auxin has daily and seasonal varia¬ 
tions. A wide variety of pea races proved suitable for the test, all but 2 of the 
55 varieties Investigated giving curvatures. The rate of curvature was shown 
to be independent of the auxin concentration, but the higher the concentration 
the longer was the time during which the curvature proceeded. 

Growth of Avena coleoptlle and first intemode in different wave-length 
bands of the visible spectrum, B. S. Johnston (Smithsn, Misc, Collect,, 96 
(1987), No. 6, pp. 19, figs. 4). —“Two series of experiments were conducted in 
which the growth of the coleoptlle and first Internode (mesocotyl) of A, sativa, 
Markton variety, was studied in different wavelength regions of the visible 
spectrum. Radiation of low Intensity greatly depressed the growth of the first 
internode as compared to that In darkness. On the other hand, growth of the 
coleoptlle was depressed in darkness. Total growth of the entire seedling 
(coleoptlle plus first internode) for the 4-day periods of all these experiments 
was slightly greater in darkness than in light. Although the total length of 
seedling was not greatly dependent on intensity of Illumination, the ratios of 
first intemode and coleoptlle to total length were extremely critical indexes 
to intensity of illumination. It is extremely difficult to get conditions dark 
enough to avoid light effects on these ratios. All wavelengths give much the 
same tendency to decrease the ratio of first intemode to total length, and this 
effect Increases with light Intensity. Yet there is a wavelength effect yielding 
a minimum ratio at about 6,500 a. u. 

“It would appear that growth of the coleoptlle retards the growth of the 
first internode and that the growth of the one tissue takes place at the expense 
of the other. Light probably acts more as a redistributing agent of the growth 
substances than an inactivating agent. However, even at the low intensities 
here employed, there was a slight indication that some Inactivation occurred, 
since the average total length of the illuminated seedlings was slightly less 
than that of the dark controls.” 

Ascorbic acldl in the Avena coleoptlle, W. G. Olabk (Bot. Oaz,, 99 (1987), 
No. 1, pp, 116-124)» —^Ascorbic acid was found in considerable concentrations In 
coleoptiles from etiolated oat seedlings. Reduced ascorbic acid was present in 
higher concentrations in tips than in bases of coleoptiles, and oxidized ascorbic 
acid showed the reverse gradient of distribution. The distribution of ascorbic 
acid in the coleoptiles corresponded with the chlorophyll distribution in plants 
grown in light, but did not depend on chlorophyll for either its presence or its 
distribution in plants grown in darkness. Light increased and aging decreai^ 
the concentration in the coleoptiles. It is not present in the germinating seed 
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but is synthesized in the coleoptile from a precursor in the seed. Reduced 
ascorbic acid is oxidized more by extracts from basal than from apical sections 
of the coleoptiles. This destruction gradient corresponds with the destruction 
gradient of auxin in the coleoptile. Ascorbic acid is not a cell-elongation hor¬ 
mone like auxin, nor does it facilitate the action of auxin in the standard oat 
or pea tests. 

The effect of auxins upon protoplasmic streaming, K. V. Thimann and 
B. M. Sweeney (Jour, Oen, Physiol.^ 21 (lOSlf), No, 2, pp, 123-185, figs, 7).— 
Indole-3-acetic acid was found to increase the rate of streaming in epidermal 
cells of oat coleoptiles at 0.5-0.002 ing per liter, the maximum increase being 
Induced by 0.01 mg per liter. This concentration is about that which, applied 
in agar to one side of the decapitated coleoptile, would give a curvature of 1®, 
1. e., within the range active in growth promotion but much 'less than that 
producing maximum elongation In immersed sections of oat coleoptiles. This 
accelerating effect is easily determined quantitatively by comparison with tl^ 
streaming in control coleoptiles in pure water. Concentrations of indole-3-acetic 
acid higher than 0.5 mg per liter inhibited streaming, paralleling the effect of 
high auxin concentrations in inhibiting elongation, although the Inhibition of 
streaming was obtained at much lower concentrations than those inhibiting 
elongation. The effects of indole-3-acetlc acid on streaming are not specific, but 
appear to be common to auxins in general. On the other hand, certain sub¬ 
stances known to affect streaming in other materials do not produce any 
effect comijarable to that of auxin. Ethylene chlorohydrin, histidine, and urea 
in all concentrations were without effect on streaming in the oat coleoptile 
within the first 30 minutes’ treatment The auxin-induced effects were not due 
to pH, and the action on streaming here studied evidently differs from the re¬ 
starting of streaming after cessation as reported in ValUsneria, On the con¬ 
trary, the effect of auxin here referred to is on normal streaming and occurs 
immediately and at concentrations in the same range as those inducing growth. 
The curve of effect against concentration parallels that for growth, though the 
actual concentration values differ. It is, therefore, deemed reasonable to sup¬ 
pose that the effect of auxins on streaming is closely connected with one of the 
first stages of its effect on the growth process. 

Effect of indoleacctic acid on growth and chemical composition of etio¬ 
lated bean plants, J. W. Mitchell and W. E. Martin (Bot, Oaz., 99 (1937), 
No, 1, pp. 171-188, figs, i), —Applied to the first internode of etiolated bean 
seedlings, 3 percent /3-indoleacetic acid-lanolin mixture induced gall formation 
at the application point and root development in the galls, and in many cases 
dense rows of roots developed the entire length of the hypocotyls. The first 
and second internodes, petioles, and leaves of treated plants Increased less in 
volume, fresh weight, dry weight, and length than corresponding parts of con¬ 
trols. The histological responses of treated regions of plants grown in con¬ 
tinuous darkness closely resembled those of comparable plants grown in alter¬ 
nating light and darkness, as reported by others. The histological differences 
between treated and untreated plants under continuous darkness were very 
great. Indoleacetlc acid application to the first internode of etiolated plants 
retarded Qie transport of materials from the cotyledons and also the uptake 
of water by the plants. Analyses of treated and untreated plants indicated 
that indoleacetlc acid greatly affects the direction of transport of materials 
from the cotyledons. Materials were conducted from the cotyledons upward 
only as far as the first internode (point of treatment) in the treated plants. 
At the end of the experiments, transverse sections through the treated parts of 
plants grown in darkness showed no apparent evidence of mechanical blockage 
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or inhibition of development in the conductive tissues. No significant differences 
were noted in the amount of dry matter respired by treated v. control plants. 

Physiologic curve of response to phytohormones by seeds, growing plants, 
cuttings, and lower plant forms, N. H. Gbacb {Canad. Jour. Res., 15 (1937), 
No. 11, Sect. U, pp. 538-546, pis. 2, fig. 1) .—*Tn all plant species tested, increasing 
concentrations of phytohormones produced responses falling on a physiologic 
curve from minimum through optimum to maximum which, if exceeded, led to 
injury and death. Indolylacetic acid, its butyric and propionic homologues, 
naphthylacetic acid, their salts, and mixtures gave similar results. Treating 
seeds with hormones incorporated in adsorbent dust stimulated both root and 
top growth markedly, with less danger of overdosage than in solution treat¬ 
ment. Dosages equivalent to 50 to 250 mg per acre applied as dilute solutions 
to soil growing young lettuce and tomato plants covered the optimum range of 
stimulation to growth. Dust treatment of cuttings i)roved very convenient and 
successful in inducing rooting, the plants again showing a wider range of 
tolerance to dusts than to solutions. Fermentation of sugar by yeast responded 
to hormone stimulation. Various practical applications are discussed.” 

Parthenocarpic fruits induced by spraying with growth promoting com¬ 
pounds, F. E. Gardneb and P. C. Marth (Bot. Oaz., 99 (1937), No. 1, pp. 184- 
195, figs. 4)- —The main studies here reported relate to the spraying of holly 
blooms of differ(int ages with several growth-promoting substances, the infiuence 
of repeated sprayings, the development of parthenocarpic fruits, abscission in 
relation to second growth, and fruit setting by applying indoleacctic acid to the 
soil; to similar but less successful tests with strawberries; and to negative 
results with apple and grape. The general conclusion is “that not all plants 
can be expected to respond as readily as the holly to spraying with these com¬ 
pounds. Entirely apart from scientific interest, however, the results with holly 
do constitute an example of the practical value of the use of growth-promoting 
compounds in effecting fruit setting.” 

Root development of Viburnum dilatatum and Cotoneaster divaricata 
with the use of growth substances, L. C. Chadwick (Arborist's Neios, 2 (1937), 
No. 10, pp. [5, 41» flff- !)•—Preliminary experiments by the Ohio State University 
indicated that considerable root stimulation could be expected from soaking the 
roots of the deciduous shrubs used in some of the growth-promoting substances. 

Can hormone-like substances be used to stimulate root production on 
trees? P. E. Tilford (Arborist's Netvs, 2 (1937), No. 10, pp. [/-3], figs. 2). — 
Seedlings of American elm and arborvitae, Norway spruce, white pine, hard 
maple, black oak, pin oak, and black walnut were treated by submerging the 
roots for 40 hr. in solutions containing indolebutyric, indoleacetic, indolepro- 
pionic, and phenylacetic acids. When the seedlings were taken out of the sand, 
very marked stimulation of new root development was evident on all species 
except white pine and Norway spruce. “The results of this preliminary experi¬ 
ment [by the Ohio Experiment Station] seem to indicate that root-stimulating 
substances may be of value in certain phases of tree culture.” 

Utilization of plant hormones by the commercial nursery, W. S. Ploby 
(Florists Exebj. and Hort. Trade World, 89 (1937), No. 15, p. 8),—This contri¬ 
bution by the Texas Experiment Station presents a brief review of present 
information with special reference to commercial applications. 

Effects of sudden changes of temperature on elongation rate of primary 
root, L. B. Pox (Bot. Qaz., 99 (1987), No. 1, pp. 196-206. fig. I).—The length 
of time during which roots of Burpee’s Stringless Greenpod bean roots were 
exposed to low temiieratures infiuenced their elongation rate when returned to 
20® C. After two to three 24-hr. periods the elongation rate tended to return to 
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that of the controls. The time of day at which the root tips were exposed 
determined the elongation rate of the roots when transferred to 25^. Roots 
chilled when more cells were in prophase were retarded in elongation rate. 
Cells formed by the mitotic activity of embryonic cells started to elongate 
within the first 24 hr. after their formation. It is stated that other factors 
may infiuence the results obtained. Exposing roots grown at 15® to high tem¬ 
peratures gave similar results to those in roots exposed to low temperatures. 
The age and initial length of the roots failed to affect their elongation rate when 
exposed to low temperatures. 

Polarized growth and cell studies in the first internode and coleoptile of 
Avena in relation to light and darkness^ G. S. Avebt, Jb., P. R. Bubkholdbb, 
and H. B. Cbeiohton (Bot. Oaz., 99 (19S7), No, i, pp. 125-HS, figs. 8 ).—^The ratio 
of internode to coleoptile lengths differed markedly among 20 varieties of 3 
Avena species germinated in complete darkness and with preliminary light 
treatment in the early stages of soaking followed by growth in darkness. The 
final length of the first internode of Victory oats grown under different intensi¬ 
ties of weak Mazda light varied Inversely with the intensity. A similar inhibi¬ 
tion in proportion to neon light Intensity was found at intensities below 0.1 
erg/mmVsec. Early germination stages in Victory oats under 1,000-w Mazda 
light and In darkness Indicated that the Internode elongated slightly during early 
swelling in both cases. In darkness, further polarized growth occurred in the 
Internode but in strong light it ceased early and shifted to the coleoptile. Differ¬ 
ent amounts of light influenced polarized growth in different organs and tissues in 
different ways. In complete darkness the internode grew extensively, and the 
coleoptile was somewhat shorter than in plants receiving small amounts of light 
in the early germination stages. Analyses of cell behavior in the first intemode 
when grown to maturity under different intensities of Mazda light indicated 
both cell d.lvision and enlargement to be resiwnsible for polarized growth. 
During early germination, cell enlargement up to a certain size occurred in the 
first internode whether the seedlings were grown in light or darkness, and in 
later development cell division occurred in darkness and under very low intensi¬ 
ties but not in bright light. The size of dividing cells during early germination 
in darkness was somewhat less than that of cells of intemodes grown in light. 
In darkness, both cell division and elongation contributed to elongation of the 
intemode. The number of internode cells increased from embryo to maturity 
by 8.5 times and the average cell length by 30 times. The shortening effect of 
light on the first internode of the axis was induced primarily by inhibition of 
cell division. It is suggested that the influencing factors are probably con¬ 
cerned with certain substances necessary to cell division, and if so such sub¬ 
stances must be rendered ineffective or are changed in their movement path by 
very low light intensities. 

Photoperiodism and enzyme activity in the soybean plants, A. D. Hibbabd 
(Missouri 8ta, Res, Bui 271 (1937), pp, 48, figs, 8 ),—^In the leaves of short-day 
Biloxi soybeans, catalase activity was at first Inhibited. It began to increase 
about the tenth day, became equal to the long-day plants near the eighteenth 
day, and was increasingly greater thereafter. Catalase activity in the tip of 
the short-daj^plant was inhibited from the first, and maximal depression was 
reached about the twentieth day. Afterward there was a slight increase, but 
the activity was always less than in the tips of the long-day plants. Peroxidase 
was more active in both the tips and leaves of the short-day plants. This 
difference, small at first, steadily increased with continued treatment. In- 
vertase tended to increase in the short-day plants, similar in trend to peroxi¬ 
dase. Amylase was unaffected by the photoperiods used. Reductase was par- 
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tially inhibited by the ehort-day, but showed no definite change in response to 
photoperiod. 

Plants grown without nitrates showed reductase activities similar to those 
well supplied. If nitrogen metabolism is affected by the photoperiod so that 
this element becomes a limiting factor in growth, some phase other than 
nitrate reduction must be preventing its utilization. 

Catalase and peroxidase activities change in an unlike manner in response 
to length of day. Changes in enzymatic activity can be observed as early as 
five days after treatments begin, and these differences can be detected prior 
to any observable morphological or chemical changes. The trends in relative 
enzymatic activities are probably to be correlated more closely with type of 
growth than with stage of reproductive development 

The induction period in photosynthesis, E. L. Smith (Jour, Oen, Phpaioht 
21 (1937), No. 2, pp. 151-163, figs, 5), —‘‘Measurements on the photosynthesis of 
Cahomba caroliniana show an induction period at low and high light intensities 
and COi concentrations. The equation which describes the data for Cahomba 
also describes the data obtained by other investigators on different species. 
The phenomenon is thus shown to be similar in plants representative of three 
phyla. A derivation of the induction i)eriod equation is made from a consider¬ 
ation of the cycle of light and dark processes known to occur in photosyn¬ 
thesis. The equation indicates that light intensity enters as the square, and 
that the same light reactions are Involved as those which affect the stationary 
state rates. However, a different dark reaction appears to limit photosyn¬ 
thesis during the induction period.” 

Change in mineral composition of the tomato plant irradiated with a 
qnartz-mercnry vapor lamp and its relation to the level and ratio of calcium 
and phosphorus in the nutritive medium, W. D. Stetwabt and J. M. Abthub 
(Contrib. Boyce Thompson Inst,, 9 (1937), No. 2, pp. 105-120, fig. 1). —“Tomato 
plants were grown outside, in the greenhouse, and under shading cloth on 
fractional solution cultures. The plants were alternated at 24-hr. intervals 
between McMurtrey’s [E. S. R., 69, p. 362] ‘complete minus phosphorus or cal¬ 
cium* solutions and single salt solutions containing calcium or phosphorus or 
both. Rate of supply of calcium and phosphorus and ratio of calcium to 
phosphorus were varied. The plants were grown 4-6 weeks on these solutions 
and their response to irradiation under a quartz-mercury vapor lamp as re¬ 
flected by change in ash, phosphorus, and calcium content observed. Results 
from the data are summarized [as follows]: (1) Plants grown on solutions 
lacking calcium or phosphorus showed no increase in ash, calcium, or phos¬ 
phorus on irradiation. (2) Level of supply of calcium or phosphorus and not 
ratio of calcium to phosphorus determines presence or absence of response to 
irradiation. Without altering the ratio of calcium to phosphorus (high ratios), 
presence or absence of response was secured by controlling the rate of solution 
renewal. (3) Plants grown on solutions deficient in phosphorus (low renewal 
rate) were high in ash. Increase in the concentration of phosphorus of the 
solution lowered the ash content. (4) Decreasing light intensity during the 
summer increased dry weight, ash, and phosphorus content but decreased cal¬ 
cium. (5) On solutions deficient in phosphorus (high ratio of calcium to 
phosphorus) the response to irradiation was increase in ash and calcium, 
whereas on solutions deficient in calcium (high phosphorus-low calcium) the 
response was increase in ash and phosphorus. With intermediate values for 
ratios of calcium to phosphorus the response was Increase in ash, calcium, 
and phosphorus. (6) A reciprocal relationship between calcium and phos¬ 
phorus was observed. (7) Phosphoric acid at concentrations of 1 p. p. m. was 
an excellent source of phosphorus for the tomato plant.** 
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Combined nitrogen and the nitrogen fixation process in leguminous 
plants, P. W. Wilson and F. G. Wagner {Wis, Acad, Sci.j Arts, and Letters, 
Trans., SO (1987), pp. 4S-50). —Data from the experiments reported in this con¬ 
tribution by the University of Wisconsin suggested the following hypothesis: 
“The response of the symbiotic system of an inoculated leguminous plant to 
combined nitrogen will depend on how the latter alters the carbohydrate- 
nitrogen relation of the plant. In a plant high in carbohydrate, addition of 
a small quantity of combined nitrogen will favor development of nodules and 
fixation of free nitrogen, but with large quantities the reverse obtains. The signif¬ 
icance of these observations with reference to the more general problem of the 
biochemistry of the fixation process” has been previously noted (E. S. R., 75, 
p. 21). On fields low in combined nitrogen planted with small-seeded legumes, 
it is possible that a disastrous delay in onset of fixation may relsult from an 
excessive carbohydrate-nitrogen balance. In such cases, additions of small 
amounts of combined nitrogen should prove economical. 

In testing bacterial cultures for inoculation of clover, alfalfa, and othei 
small-seeded legumes, the results may under certain conditions be vitiatec 
because of an extremely wide carbohydrate-nitrogen balance. If the plants 
in such tests are supplied with small amounts of combined nitrogen a better 
evaluation of the cultures might be attained, and it is possible that the time 
for the tests would be lessened because of stimulation of the early plant 
development. 

Fixation and transfer of nitrogen in the soybean, P. W. Wilson and W. W. 
Umbheit (Zenthl Bakt. [etc.], 2. Abt., 96 (J9S7), No. 20-2S, pp. 402-411).—Dvitai 
from this study by the University of Wisconsin indicate that during the period 
of greatest fixation 80-90 percent of the nitrogen fixed in the nodule is trans¬ 
ferred to the remainder of the plant, but during the early stages there was 
evidence that more of the nitrogen fixed was retained by the nodule. However, 
the amount transferred may not be constant at any one time but may increase 
slowly with the plant development. 

As to the current hypotheses of nitrogen transfer, it is concluded that the 
same types of data could be obtained irrespectively of which of tlie four 
alternative mechanisms were involved. Hence it is believed that the results 
cannot be used in support of any particular hypothesis. 

The metabolism of the organic acids of the tobacco leaf during culture, 
G. W. Pucker, A. J. Wakeman, and H. B. Vickery {Jour. Biol. Chem., 119 {1937), 
No. 2, pp. 523-534). —Malic, citric, and oxalic acids, the three chief organic acids 
of the tobacco leaf, and the total organic acidity were found by the Connecticut 
[New Haven] Experiment Station to undergo very little change in absolute 
amount during culture of the leaves in the light, though extensive photo¬ 
synthesis occurred. In darkness, however, malic, acid diminished profoundly 
and citric acid increased, while oxalic acid and the total organic acidity re¬ 
mained unchanged. Consideration of the possible sources from which the newly 
formed citric acid could have been derived indicated malic acid to be the most 
probable. The amount of soluble carbohydrate present was quite inadequate for 
it, and there was little likelihood on chemical bases that it could be derived 
from proteiivi A mechanism whereby malic acid may be converted into citric 
acid is suggested, and it is shown that the amounts of acids involved in the 
interchange are such that this theory is a reasonable explanation of the 
results. 

Boron in agriculture, R. W. G. Dennis and D. G. O’Brien {West of Scot, Agr. 
Ool, Res, Bui, 5 {1937), pp. 98, pis. 14)- —This monograph discusses boron in 
relation to the soil and to plant growth and health, including boron toxicity 
an4,the boron deficiency diseases (taken up by plant families); the boron re- 
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quirements of various crops and its function in the plant; and methods of ap* 
plication. Bibliographies accompany the different sections, and an 11^-page 
general bibliography concludes the work. 

Proceedings of local branches of the Society of American Bacteriologists: 
Seventh meeting, New York City Branch {Jour, Bact., 32 {1936), No. 5, pp. 
587y 588). —Abstracts of the following two historical contributions by the New 
Jersey Experiment Stations are included: Sergei Nikolaevitch Winogradsky, a 
Great Microbe Hunter, by S. A. Waksman; and Winogradsky’s Discovery and 
Studies of Autotrophic Bacteria, by R. L. Starkey. 

New principles for the classification of bacteria, O. Rahn {Zmtbl. Bakt. 
[eto.]y 2. Abt.y 96 {1937), No. 13-19, pp. 273-286, fij. I).—In this contribution by 
Cornell University the system proposed for Eiibacteriales emphasizes sporula- 
tion, Gram stain, and oxygen demand as the primary characters for subdivision 
in addition to cell form and sporulation. New families are proposed, but only 
one new genus, Enterohactcr, for the colon-typhoid group. However, many new 
genera of the past 20 yr. have been canceled. About one-fourth of the Eubac- 
teriales in Bergey’s Manual are considered “unclassifiable,” and by their 
elimination a system emerges which is claimed to be more “natural” than 
previous systems. The unclassifiable species may remain under their present 
genus names in one family, Bacteriaceae, arranged in an arbitrary key system, 
until means for their separation into natural genera have been found. 

The genus Phytomonas, C. Elmott {Phytopathology, 27 {1937), No. 12, 
pp. 1181, 1182). —Citations and quotations are given to show that the genus 
name Phytomonas was originally used for a protozoan group and is therefore 
according to resolutions adopted by the Second International Congress of 
Microbiology, London, 1936, not available for bacteria. 

Studies on the nodule bacteria.—^VllT, Influence of ash content of the 
nodules on the growth of nodule bacteria, with a special reference to the 
titanium salts; IX, On the electrical properties of the accessory substance, 

A. ITANO and A. Matsuura {Ber. Ohara Inst. Landto. Forsch., 7 {1937), No. 4, 
pp. 501-527, ffg. 1). —^These two papers are in continuation of investigations 
previously reported (E, S. R., 78, p. 22). 

Studies in the sexuality of the Heterobasidiae, H. L. Barnett {Mycologia, 
29 {1937), No. 5, pp. 626-649, figs. 3). —^This is a contribution by Michigan State 
College. 

Observations on sexual relations in Hypomyces ipomoeac, A. W. Dimock 
{Myoologia, 29 {1937), No. 1, pp. 116-127, figs. 2). —From this study by the Uni¬ 
versity of California “it Is proposed that each single-ascospore mycelium is 
hermaphroditic, but self-sterile. Each monoploid nucleus must, then, possess 
the potentialities of both sexes. Hence, sexual-reaction factors, rather than sex 
factors or sex chromosomes as such, are segregated at meiosis. The data strongly 
suggest that a single allelomorphic pair is concerned.” 

Miscellaneous notes on the Ustilaginales, G. L. Zundel {Mycologia, 29 
(1937), No. 5, pp. 583-591, fig. 1). —^This taxonomic contribution on the smut 
fungi by the Pennsylvania State College includes two new combinations, two new 
species, and one new name. 

Growth factors for bacteria. III, IV {Jour. Bact., 33 (1937), No. 2, pp. 207- 
242 , figs. 5). —The following two papers are contributions from the University 
of Wisconsin (E. S. R, 76, p. 770). 

III. Some nutritive requirements of Lactobacillus delbruckii, E. E. Snell. 

B. L. Tatum, and W. H. Peterson (pp. 207-225).—Aqueous extract of potato 
added to simple media stimulated growth and acid production of a number jot 
lactic acid bacteria. Tryptophane proved essential to the growth of L. delbruckii. 
Two unknown factors necessary were present in liver extract 
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IV. An aoidic ether-aolntle factor eaaential for growth of propionic acid bac¬ 
teria, H. a Wood, B. K Tatum, and W. H. Peterson (pp. 227-242).—An ether- 
soluble factor obtained from yeast extract proved Indispensable for growth of 
all tested cultures of propionic acid bacteria on a synthetic ammonium sulfate 
medium. Addition of hydrolyzed casein greatly improved their growth. This 
factor (properties described) was found in all materials tested (yeast, potato, 
com and liver extracts, and corn steep) which supported good growth. “Since 
vigorous growth and fermentation can be obtained in a synthetic medium with 
only small amounts of unknown material, such a medium should be of value In 
quantitative studies on the mechanism of the propionic acid fermentation.” 

Growth factors for bacteria, V, VI (Bioehem. Jour,, SO (19S6), No. 10, pp. 
1898-1904, figs. 4; 31 (19S7), No. 10, pp. 1789-1799, fig. i).—Continuing the above 
studies, two papers are presented. 

V. Vitamin Bi, a growth stimulant for propionic acid bacteria, B. L. Tatum, 
H. G. Wood, and W. H. Peterson.—^The stimulating action of protein hydrol¬ 
ysates on acid production by certain propionic acid bacteria was found to be 
due in part to a factor which is neither an amino acid nor a part of a protein 
molecule. This stimulant was isolated from unhydrolyzed caseinogen, egg al¬ 
bumin, yeast extract, and milk powder by extraction with alcohol or acetone. 
The effect was most pronounced in the presence of amino acids. Inositol, 
pantothenic acid, ascorbic acid, hepatoflavine, nicotinic acid amide, and indolea- 
cetic acid could not replace this stimulant. Its properties were similar to those 
of vitamin Bi and crystalline vitamin Bi (Merck) completely replaced it in a 
concentration of 0.57 per 100 cc of medium. 

VI. Fractionation and properties of an accessorg factor for lactic add bacteria, 
B. B. Snell, F. M. Strong, and W. H. Peterson.—“A procedure is described for 
obtaining from an alcohol-soluble liver extract an acidic, ether-extractable sub¬ 
stance which is essential for the normal growth of 14 species of lactic acid 
bacteria. The effect of the concentrate is evident in amounts as low as 0.0037 
per cubic centimeter of medium. The active substance is rather labile to heat, 
acid, and especially to alkali, and is somewhat labile to mild treatment with 
bromine and nitrous acid. It is not affected by a number of common precipitat¬ 
ing agents or by hydrogen peroxide. Comparison of properties and direct re¬ 
placement tests seem to indicate that the active substance differs significantly 
from other bacterial growth factors.” 

A new culture medium for rhizobia, W. A. Albbbcht and T. M. MoCalla 
(Jour, Bact., S4 (19S7), No. 4, pp. 455-457). —In this contribution by the Missouri 
£xx)eriment Station the culture medium formula given includes calcium glu¬ 
conate as the source of calcium for rhizobia. 

Studies on anaerobic bacteria.—^XIl, The fermentation products of 
Clostridium thermosaccharolyticum, N. O. Sjolandeb (Jour. Bact, $4 (19S7), 
No. 4y pp- 419-428).—Continuing this series by the University of Wisconsin 
(B. S. R., 74, p. 179), “a malt-sprouts base medium with calcium carbonate ap¬ 
peared to be the most satisfactory of the several media tried for complete sugar 
utilization by C. thermosaccharolyticum. The products of glucose fermentation 
were carbon dioxide, hydrogen, acetic acid, butyric acid, and lactic acid. The 
ratio of products varied with change In temperature and appeared to be in¬ 
fluenced by access of atmospheric oxygen to the fermentation. Neutral volatile 
products were either absent or present in very small amounts. Tests for formic 
acid, succinic acid, acetylmethylcarbinol, and 2,8-butylene glycol were negative. 
The products formed from xylose were the same as those from glucose.” 

Reductive processes of Clostridium butylicum and the mechanism of for* 
mation of isopropyl alcohol, A. F. Danqltkke^ W. H. Petebson, and B. B. Fbeo 
iJour, Boot, 34 (1937), No. 4f PP- 44S-45S ).—^In this study by the University of 
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Wisconsin **acetone and acetylmethylcarbinol added to glucose fermentations 
were reduced by 0, hutylioum to the corresponding alcohols, isopropyl alcohol, 
and 2,3-butylene glycoL The quantity of acetone reduced varied with different 
strains of the organism. Added pyruvic acid was fermented to the same prod¬ 
ucts as are formed from glucose. Addition of acetone, pyruvic acid, or acetyl- 
methylcarbinol favors the production of isopropyl alcohol and acetone from the 
carbohydrate at the ezpensei of butyl alcohol and butyric acid production. A 
proposed explanation of the effect of hydrogen acceptors is that both three- and 
four-carbon compounds may arise from a common pr^ursor, acetoacetic acid.’* 

Isolation of toxic substances from the culture filtrates of Trichoderma 
and Gliocladium, R. Weindlino (Phytopathology, 27 (19S1), No. 12, pp. 1175- 
1177). —Substances toxic to other fungi were removed from culture filtrates of 
Trichoderma and Gliocladium spp. by extracting with chloroform. The toxic 
materials produced by Gliocladium were more stable than those produced by 
Trichoderma. The fungus from the culture filtrate of which a crystalline toxic 
substance has been isolated is not, as recently reported, a Trichoderma but a 
Gliocladium resembling G. fimhriatum. No close taxonomic relationship can be 
established between Gliocladium and Trichoderma on the basis of chlamydospore 
formation, especially since they seem to be frequently absent or inconspicuous 
in both groups. The isolates used were similar in regard to their pathogenic 
or antagonistic activity toward certain other fungi when associated with them 
in culture media, but this is a physiological character that they have in common 
also with many unrelated organisms. 

GENETICS 

The nature of recessive genes and the biomechanic theory of inheritance, 
A. L. Hagedoobn (Genetica [’« Gravenhage], 19 (1937), No. ^-5, pp. W-W, 
figs. i). —The determinant concept of heredity is contrasted with the biomechanic 
theory of inheritance. It seems evident that quantitative differences in the 
amount of one gene may be a matter of presence and complete absence. 
Mendelian segregation occurs in cases of complete absence of the recessive 
gene such as is the case in sex linkage (barring) and in chromosome deletions. 

The structure of the plant cell: The inclusions of the cytoplasm and in 
particular the chondriosomes and plastids, A. Guillikbiicond, trans. by A. G. 
Lano (Raleigh: N. C. State Col., 1935, pp. 55, figs. 20; also in Protoplasma, 16 
(1932), No. 2, pp. 291-S37, figs. 20). —A technical discussion. 

Methods of inducing chromosome doubling in plants by treatment with 
colchicine, A. F. Blakbslee and A. G. Aveby (Science, 86 (1937), No. 2236, 
p. 408). —This is an abstract of a paper before the National Academy of Sciences 
reporting the development of tetraploid shoots or tissues resulting from the 
doubling of chromosomes in meristematic cells of normal diploid plants induced 
by treating with the alkaloid colchicine. Apparent changes of this type were 
brought about by this means in the following genera: Datura (several species), 
Portulaca (two species), Cosmos (two species), Phlox, Stellaria, Nicotiana, 
Digitalis, Mirahilis, Tropaeolum, Oheiranthus, Raphanus, Oucurhita, Trifolium, 
Medicago, and Allium. 

Studies in the inheritance of physiological characters.—Hybrid vig¬ 
our in the tomato.—1, Manifestations of hybrid vigour from germination 
to the onset of flowering, E. Ashby (Ann. Bot. [London}, n. ser., 1 (1937), 
No. 1, pp* 11-41, figs, ii).—Following earlier papers on heterosis in maize (B. S. 
R., 68, p. 602), the author presents observations on the growth and development 
of certain carefully inbred strains of tomatoes and their Fi progeny. In two 
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of three combinations there was significant size heterosis, and the hybrids, as 
compared with their parents, had greater wet and dry weight, greater height, 
more leaves, greater total leaf area, and greater total assimilation rate. The 
embryos of the hybrids showing size heterosis were heavier and longer than 
those of the parents, but the cells were no larger than the embryos. Apparently, 
size heterosis in the hybrids was due to the maintenance of the initial advantage 
due to larger embryos. 

Hybridization experiments with natural variants of Hypomyces ipomoe- 
ae, A. W. Dimock {Bui. Torrey Bot. Club, (1937), No. 8, pp. 4^9-507, fig, 1 ),— 
Hybridization experiments by the University of California strongly Indicated 
that each of the variants diflers from normal in a single gene or in a few 
closely linked genes. In each case the gene or gene-group determining expression 
of the variant characters lay In a different linkage group from the sexual- 
reaction gene. The diffusa variant produced a few fertile, nonosteolate peri- 
thecia when inbred, but attempts to inbreed the rosa variant proved unsuccess¬ 
ful. Neither of the variant strains proved well adapted to persist in competition^ 
with the normal. 

[Papers on animal genetics] {Genetics, 23 {1938), No. 1, pp. lJ/1, 142, 14S, 
144, U6, 147, 148, 149, 150, 151, 152, 153, 155, 158, 164, 185, 166, 172, 174, 118, 
177; also in Genet. 8oc. Amer. Rec., 6 {1937), pp. 14 I, 142, 143, 144, U6, 147, 
148 , 149 , 150, 151, 152, 153, 155, 158, I 64 , 165, 166, 172, 174, 176, 177).—Brief 
abstracts arc given of the following papers on animal genetics presented before 
the 1937 meetings of the Genetics Society of America : Anemia, a Recessive Lethal 
in the Rat, by R. Bogart, S. E. Smith, and G. Kimball; Hair Color Changes in 
Mice as Indicators of the Spread of X-ray Effects, by J. A. Cameron; Biometric 
Study of 'White Spotting in the Guinea Pig, by H. B. Chase; A Dominant Short- 
Tail Mutation in the House-Mouse With Recessive Lethal Effect, by L. C. Dunn 
and S. Glticksohn-Schoenheimer; Measuring the Value of Breeding Methods in 
Improving Livestock, by H. D. Goodale; The Inheritance of Coastal and Verte¬ 
bral Variations in the Rabbit, by E. L. Green; Inheritance of Resistance to Trans¬ 
plantable Cancer in Rats, by M. F. Guyer, F. E. Mohs, and P. E. Claus; Homeotic 
Variations in the Axial Skeleton of Mus musculus, by A. G. Humes and P. B. 
Sawin; Naked, a Sex-Linked Semilethal Mutation in the Domestic Fowl, by 

F. B. Hutt; A Genetic Analysis of Species Differences in Colurnbidae, by M. R. 
Irwin; A Lethal Mutation in Japanese Bantam Fowl, by W. Landauer; Genetics 
of Multiple Births, by J. W. Mac Arthur; A Quantitative Study of Genic Effects 
on Guinea-Pig Coat Color, by E. S. Russell; Inheritance of Normal Agglutinins 
for Human Erythrocytes in Rtibbit Serums, by P. B. Sawin, K. M. W’^heeler, 
C. A. Stuart, and A. M. GrlfBn; Qualitative and Quantitative Differences in the 
Morphology of Spermatozoa From Members of Two Dove Sp(H*ics, and From 
Their Fj and Backcross Hybrids, by E. W. Shrigley; A Colorimetric Method for 
the Quantitative Study of Melanin in Feathers, by D. G. Steele; Mapping the 
Genes of the Fowl, by D. C. Warren; and A Mutation Causing the Loss of One 
Pair of Palatal Ridges in the House Mouse, Mus musculus, by G. W. Woolley. 

[Genetics studies by the Wisconsin Station] {Wisconsin Sta. Bui. 439 
{1937), pp. 78-82, fig. I).—The results are briefly reported of experiments show¬ 
ing that c<jjvs may ovulate without coming into heat, by L. B. Casida and W. 

G. Venzke; studies of the relationship between sperm abnormalities and partial 
fertility in bulls, by Casida, Venzke, and F. Fountalne; relation of heredity and 
environment to the occurrence of cleft palate in swine, by L. J. Cole and J. M. 
Fargo; the similarity between albinism in White Leghorns and White Wyandottes, 
by Cole and C. E. Holmes; and the fact that lifetime averages are more reliable 
than individual records for selecting dairy cattle, by G. E. Dickerson. 
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Deviatloiis from expected frequencies in the theory of inbreeding, M. S. 

{Jour, Oenet,y 35 (1937), No, i, pp. 83-87),—A presentation of devia¬ 
tions from the expected frequencies for the numbers of heterozygotes in inbreed¬ 
ing formulas. 

A summary- of lethal characters in animals and man, O. N. Eaton {Jour. 
Heredityj 28 {1937)t No, 9, pp, 320-326), —A summary and brief description with 
literature references regarding lethals in cattle, horses, sheep, swine, poultry, 
and miscellaneous small animals and man. 

Physiology of dairy cattle.—III, Genetics, A. D. Buchanan Smith {Jour. 
Dairy Rea, [London^], 8 {1937), No, i, pp, 131-lJi2). —Part 3 of this series 
(E. S. R., 78, p. 689) is a comprehensive review of recent publications on genetics 
of milk and fat production, conformation, and progeny testing. 

The relation of hair and skin pigmentation to colour inheritance in cat¬ 
tle, with some notes on guinea-pig hair pigmentation, K. BociAKT and H. L. 
Ibsen {Jour, Genet,, 35 {1937), No, 1, pp, 31-59, pla, Jf ).—The form and distribu¬ 
tion are described from the Kansas Elxperiinent Station of the two kinds of pig¬ 
ment, red and black, in the hair and skin of cattle, varying as to the presence of 
the following genes and their allels, previously described (E. S. R., 70, p. 605) : 
Black (B), red {R), black-spotting {Ba), recessive white-spotting (s), dominant 
white-spotting (<S^), and white {NN), Black pigment was always present, even 
in white hairs, as granules or clumps, but in varying degrees of concentration 
and location. Red pigment varied in shade, was nongranular, and completely 
diffused in the hair, although it sometimes appeared granular in the skin. All 
cattle are homozygous for B, but the allel in the guinea pig causes chocolate 
pigment. Evidently red idgment is also always present in black hairs of cattle, 
indicating that the R gene is generally present. 

Black hairs due to the gene Ba for black spotting, acting on B in Jerseys and 
Ayrshires, showed the presence of red as well as black pigment. Black hair as 
in Angus cattle is due to the extension gene E acting on B. Red hair {ee hb baba) 
differs from Ba hair in the amount of black pigment present. The shade of red 
hair is controlled by the shade of red pigment and the amount of black pigment 
present. Examination was made of four kinds of white hair due to a (recessive 
white-spotting, as on Ayrshires), (Hereford spotting). NN (dominant white in 
Shorthorns), and c (albinos). Only a few hairs and those of albinos from the 
Minnesota Experiment Station were devoid of pigment. The others had varying 
amounts of black pigment in the medulla, some had a little in the cortex, but there 
was no red pigment in the white hairs. If black pigment was present in the cor¬ 
tex, it extended throughout the hair length in E animals, but it was limited 
to the tip of the hair in ee animals. 

Pigmentation of nose skin spots due to the action of Pa on B showed the 
presence of both black and red pigment, but unpigmented skin under white hair 
had only black and no red pigment. Study of the pigmentation of guinea pig 
hairs, especially in the albino series, assisted in explaining the interaction of 
color genes in cattle. 

Identical twins in cattle: Their possible value in genetic research—a 
review, J. L. Lush {Jour. Heredity, 28 {1937), No. 12, pp. 415-418, fig, 1), —A 
review of the studies on twinning in cattle by Kronacher and Sanders (E. S. R., 
77, p. 35). 

“Nonesuch” has a birthday—and kittens, H. Stebnbergeb {Jour, Heredity, 
28 {1937), No. 9, p. 310, fig, 1). —^The birth of six kittens to the cat with dog-like 
characteristics, previously described (E. S. R., 77, p. 608) is noted. 

Studies on inheritance in PhiUppine rats (Mus norvegicus Erxl.), D. S. 
Rabob {Vniv, Philippinea, Nat. and Appl, 8oi, Bui,, 5 {1936), No. 4, pp, 373-384).-^ 
A genetic analysis of wild Philippine rats showed them to carry the genes C 
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for color, (7«for albinism; A for agouti, a for nonagouti; B for black coat; 8 
for self, 8i for Irish, 8h for hooding; and R and P for black eye. The genes 
were determined by suitable Pi and backcross matings with albinos. 

A reverse mutation In the rat (Mas norvegicus), H. QatiNEBCBO (Jour, 
Genet,^ S5 (1937) t No, 2, pp, 177-181 ),—^The appearance of an agouti rat among 
the progeny of two nonagouti parents was suggested as due to a reverse 
mutation. 

[Karakul a dominant mutation in the house mouse], F. G. Cabnoohan and 
L. C. Dunn (Jour, Heredity^ 28 (1937), No, 10, pp, 333, 334 )*—This new muta¬ 
tion, in which the hair lies In fluffy waves on the body of the mouse up to 4 
weeks of age and has a plush-like appearance in the adult, was found due to the 
action of a dominant gene. The F* progeny from a cross of normals and kara¬ 
kuls consisted of 141 karakuls and 42 normals. Curved and straight vibrissae 
serve for classiflcation of karakul and normal young at birth. 

Tests of the goodness of fit applied to records of Mendelian segregation 
in mice, H. GbAnebebo and J. B. S. Haij>ane (Biometrika, 29 (1937), No, 1-2, 
pp, 144^153 ),—test for goodness of fit was applied to Mendelian segregations 
in ;i,804 litters of 7,550 mice and showed significant deviations in only 1 of 13 
experiments where a recessive lethal gene operated. 

A test for uniovular twins in mice, W. L. Stevens (Ann, Eugenics, 8 (1937), 
No, 1, pp, 70-73 ),—More than 1,000 mice produced in backcross matings involving 
six factors and sex were classified into 128 genotypes. From a study of the 
variance in the litters of different sizes, no evidence was suggested of uniovular 
twinning. Attention is called to the mouse twins described by W. B. Castle, 
W. H. Gates, S. C. Reed, and G. D. Snell.* 

On the manner in which the disposition to carcinoma of the mammary 
gland is inherited in mice, A. L. Hagedoobn (Genetica [’s Chravenhage), 19 
(1937), No, 4-5, pp, 431-433 ),—The hypothesis pertaining to the influence of 
extrachromosomal factors on cancer incidence in mice suggested by R. Korteweg * 
is not considered necessary. It is suggested that iK)or nutrition of the embryos 
of genetically aberrant mothers is responsible. 

The spurious nature of the linkage between length of laying year and 
sexual maturity in the fowl, I. M. Lebneb and L. W. Taylob (Amer, Nat, 71 
(1937), No, 737, pp, 617-622, fig, 1), —Simple, partial, and multiple correlation 
coefficients between the age at first egg, age at last egg, length of biological 
laying year, and egg production for 365 days after the first egg and egg produc¬ 
tion during the biological laying year, calculated at the California Experiment 
Station on over 600 White Leghorn pullets hatched in 1033 and 1934, showed 
that significant correlations between production for 365 days or during the 
biological laying year with age at first egg or age at last egg were reduced to 
insignificant levels by holding constant, through partial correlations, the length 
of the laying year. The multiple correlations of production with any two of 
the three time factors were similar. These results indicate “that the usiige 
of the length of biological laying year as a criterion of persistency is fallacious, 
that it has not demonstrated linkage between genes for sexual maturity and 
persistency, and that no evidence for such linkage is obtained when age at 
last egg is us^ to measure persistency.’* It is suggested that in genetic studies 
either length of biological laying year, alone, or age at first egg and age at 
last egg together, be used as criteria of the time factor in annual egg produc¬ 
tion. 


* Science, 84 (1936), No. 2191, p. 681. 

•Genetica [’e Oravenhage], 18 (1936), No. 3-4, pp. 360-371. 
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The measurement of sexual maturity and persistency* I. M* Lebneb and 
L. W. Tatlob (Poultry Bd., 16 (1987), No, 6, pp. An analysis of the 

variance of age and date at first egg and age and date at last egg from data 
on Single Comb White Leghorn pullets, hatched at weekly intervals in 1933 
and 1934 and discussed in the study at the University of California reported 
above, led to the conclusion that age at first egg was a better measure of 
sexual maturity than date of first egg. Date of last egg was a better measure 
of persistency than age at last egg, but age at last egg could be used if cor¬ 
rected for hatching date. 

Spotting and striping in exhibition classes of Rhode Island Red and New 
Hampshire baby chicks* J. P. Quinn and T. C. Byeblt (Poultry Bci., 16 (1987), 
No, 6, pp. 428-425). —^An analysis at the U. S. D. A. National Agricultural Re¬ 
search Center, Beltsville, Md., of the presence of black spotting and strip¬ 
ing in the down color of 650 Rhode Island Red and New Hampshire chicks 
showed that 24.9 percent of the Rhode Island Reds and 13.3 percent of the 
New Hampshires carried genes for these conditions. On the other hand, it 
was found that over 40 percent of the Rhode Island Red chicks from other 
standard strains carried melanic pigment. As a result of the selection for 
uniformity of down color in the exhibition birds, the sex ratio of those 
selected was 142 males to 100 females. In the standard Beltsville fiock of 
unselected chicks, 77.8 percent of the nonspotted, nonstriped chicks were males 
and 84.9 percent of the black spotted and striped chicks were females. The 
exhibition classes of New Hampshire chicks carried less black pigment in the 
down than the Rhode Island Reds. 

Henny feathering in the fowl: A fresh interpretation* R. C. Punnett 
(Jour. Oenet., 35 (1937), No. 2, pp. 129-140), —^The author offers a further expla¬ 
nation for hen feathering in the fowl than given by Domm and Lillie (K S. 
R., 57, pp. 625, 626), in which there is postulated a dominant gene H whidb 
produces hen feathering if acted upon by a hormone produced by the testicle or 
the hypertrophied rudimentary right gonad of ovariectomized females. An 
ovarian hormone causes henny feathering regardless of whether the birds are H 
or hh. It appears that the ff gene is usually carried by the Y chromosome, but 
cases of transmission of henny feathering from dam to son indicated its attach¬ 
ment to an autosome. Evidence for the hypothesis presented was based on 
genetic experiments, gonadectomy and implantation, and skin transplantations. 

Studies on the creeper fowl.—^XI, Castration and length of bones of the 
appendicular skeleton in normal and creeper fowl, W. LANDAuiai (Anat. Pec., 
69 (1937), No. 2, pp. 247-253). —Continuing this series (E. S. R., 77, p. 178), 
comparison at the IConnecticut] Storrs Experiment Station of the absolute and 
relative lengths of the long bones of normal and creeper (full brother) fowls, 
that were and were not castrated upon removal from the incubator, showed that 
castration produced no changes in the absolute and relative length of the bones 
of the extremities in either group. 

An inherited kidney abnormaUty in the domestic fowl, F. P. Jeffbey, F. R. 
Bbaudettb, and 0. B. Hudson (Jour. Heredity, 28 (1937), No. 10, pp. 885- 
888, flgs. 2). —^The occurrence of 14 more or less closely related female birds 
in four generations with atrophy or complete absence of the left kidney is noted 
In White Leghorns at the New Jersey Experiment Stations. The condition 
appeared to be inherited, but the mode of inheritance was not established. 

Size inheritance in pigeons* H. Wexelsen (Jour. Pxpt. Zool, 76 (1987), No. 
2, pp, 161-186, fig. 1). —Measurements of the length of the sternum, leg, and 
beaks of seven breeds of pigeons at the FelleskJ0pets Stamsedg&rd, Hjellum,** 
Norway, showed that the males were slightly but consistently larger than fe- 
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males. Where the numbers were sufficient, significant but small positive correla¬ 
tions were found between these measurements in three of these breeds and crosses 
and backcrosses between them. It thus appears that both general and specific 
size factors were ©iterating, as was observed by Green in the rat (E. S. R., 66, 
p. 820). In development, the beak completed its growth first and the sternum 
last. Beak and leg measurements on crosses and backcrosses showed rather 
wide segregation, and suggested the operation of several but not a very large 
number of genetic factors. A major recessive factor for short leg seemed to be 
carried by the frillback pigeon. Suggestions of correlation between size and 
qualitative factors, such as crest or frill with beak length, were considered due to 
the direct influence of the qualitative gene on size. 

Pigment cells In heterogenous feathers, C. H. Danvorth {Anat. Rec., 68 
(1937), No. 4, pp. 461-468, figs. 2). —From a study of pigment development in 
the feather follicles of the skin of one breed of fowl grafted on another, there 
was no evidence that genes of one cell had any direct effect on the cytoplasm 
of another cell. The range of color in hybrids is due primarily to endogenous 
factors within the future chromatophores and secondarily to exogenous factors, 
including hormones. 

Capon comb growth-promoting substances (“male hormones”) in human 
urine of males and females of varying ages, E. Dingemanse, H. Borchardt, 
and E. Laqubub (Biochcm. Jour,, 31 (1937), No. 4, pp. 500-507).—Analyses of 
urines of men and women for comb growth-promoting substances showed con¬ 
siderable variations which wore associated with sexual activity and age. 
Urine from women was about equal to that from men. 

The hormones of the anterior pituitary, O. Riddle (Ohio Jour. Sci., 37 
(1937), No. 6, pp. 446-463). —Two groups of hormones of the anterior pituitary 
wore classified. Prolactin and adronotropic hormones are produced by the 
eosinophile cells, and the follicle-stimulating and luteinizing hormones by the 
basophiles. The nature of the thyrotropic hormones was not clear, and both 
types seemed to have growth-promoting properties. Mention is made of the 
rapid advances and changes in the understanding of the pituitary hormones. 

An antiluteogcnic factor in the anterior pituitary, , 1 . Pkeud (Nature [Lon¬ 
don], 139 (1937), No. 3525, pp. 880, 881, figs. 3). —Following the suggestion of 
O. A. Bunde and R. O. Greep,* in which regression of corpora lutea was In¬ 
duced by the luteinizing hormone of the pituitary, it was found that luteiniza- 
tion was prevented by the intraperitoneal injection of the pituitary extract, 
even after administration subcutaneously of pregnancy urine which otherwise 
induces follicular growth and luteinization. 

The female sex hormones, H. O. Haterius (Ohio Jour. 8ci., 37 (1937), No. 6, 
pp. 394-407), —The major functions of the female sex hormones are reviewed, 
and evidence is presented pointing toward the role of the placenta as an organ 
of internal secretion to substitute for the corpus luteum in maintaining preg¬ 
nancy. The term “gonadomimetic” is suggested as descriptive of the role of 
the placenta in maintaining hormonal balance. 

The effect of oestrogenic hormones on lactation and on the phosphatase 
of the blood and milk of the lactating cow, S. J. Folley (Biochem. Jour., 
30 (1936), Np. 12, pp. 2262-2272, figs. 6).—The administration of oestrogenic 
hormones (crystalline oestrone and dihydro-follicular-hormone benzoate) to 
cows at the University of Reading was followed by a temporary decrease in 
nftlk yield. Percentage of fat and of solids-not-fat increased. The oestrogen 

*'Soc. Expt. Biol, and Med, Proc., 36 (1936), No. 2, pp. 235-237. 
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caused a temporary fall in serum calcium and an increase in the serum phos¬ 
phatase. The oestrogenic hormone is thus considered to inhibit lactation. 

RelatiTO duration of action of various esters of oestrone, oestradiol, and 
oestriol, A. S. Pabkes (Biochem. Jour., SI {19311), No. i, pp. 579-585, pi. 1, 
figs. S). —Using the feminization of growing plumage of Brown Leghorn capons 
as the criterion, duration of the action of various esters of oestrone was tested. 
The effects of massive doses of the free hormones were only transient, with 
increasingly prolonged activity resulting from other compounds in the order 
given—oestrone acetate, ^oestradiol dlacetate, oestradiol monobenzoate, oestrone 
benzoate, and oestradiol 3-benzoate-17-acetate having* the most prolonged 
activity. 

On the composite nature of the estrus phenomenon, S. C. Freed, S. D. 
Mesibow, and S. Sobkin {Endocrinology, 21 {19S7), No. 6, pp. 731-78^, fig. 1 ).— 
Female rats subjected to X-ray irradiation at 21 days of age developed a type 
of oestrus which was shown by several laparotomies to be only partially com¬ 
plete, Injections of oestrogenic substances showed that the uteri of these 
animals were capable of yielding a complete oestrous response. These results 
show that vaginal corniflcation does not necessarily indicate normally complete 
oestrus with ovulation. 

Comparison and rate of testicular degeneration in rats after cryptorchid¬ 
ism and hypophysectomy, S. L. Leonard and J. B. Hamilton {Anat. Rec., 68 
{1937), No. PP- Jt97-502, fig. 1). —comparison is reported of the rate of testic¬ 
ular degeneration during a 60-day period following cryptorchidism in 25 hypo- 
physectomized and 37 normal rats weighing from 70 to 120 g. Testis degenera¬ 
tion increased rapidly during the first 10 days following cryptorchidism. The 
maximum difference between the scrotal and abdominal testicles in hypophy- 
sectomized rats was attained at about 6 days after the operation. As the move¬ 
ment of the testes into the abdominal cavity follows, rather than produces, the 
posthypophysectomy degeneration. It appears that cryptorchidism does not play 
a large part in posthypophysectomy atrophy. 

Alterations in the percentage of cell types in the hypoyhysis by gonad 
transplantation in the rat, C. A. Pfeiffer {Endoci'inology, 21 {1937), No. 6, pp. 
812-820, figs. 6). —It was found that the cell types of the pituitaries of rats 
could be modified by gonad grafts in animals gonadectoraized at birth. The 
male cell types were produced by grafts of both testes and ovaries in the 
same animal. 

Ovogenesis during sexual maturity: The first stage, mitosis in the germi¬ 
nal epithelium, as shown by the colchicine technique, B. Aixen and R. N. 
Cbeadjck {Anal. Rcc., 69 {1937), No. 2, pp. 191-195, pi. 1). —By arresting mitosis 
with colchicine, between 1,000 and 2,000 mitoses per ovary were observed in the 
germinal epithelium of the mature mouse at oestrus. This leaves little doubt 
about the proliferation of the germinal epithelium of the mouse ovary during 
sexual maturity. 

Uterine contractions and the transport of sperm in the rat, I. Rossman 
{Anat. Rec., 69 {1937), No. 2, pp. 133-149, pis. 2). —^The plastic changes in the 
uteri of rats containing semen from natural mating were studied after freezing 
during contraction and relaxation. 

The development of the urogenital system in fowls [trans. title], P. GRfiN- 
WAiJ) {Arch. Entwickl. Mech. Organ., 136 {1937), No. 5, pp. 786-813, figs. 10). 
The early development of the urogenital system in embryos, beginning at the 
second day of incubation, is described. 

C6888—-38 — —" 3 
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The sex ratio, P. A. B. Qbew (Amer, Nat,, 71 (1887), No, 787, pp. 529^59 ),—■ 
Reasons for differences in the mortality of the sexes are considered. 

heid chops 

[Agronomic research in Alabama, 1034— 35], E. L. Mayton, J. T. William¬ 
son, J. W. Richardson, J. R. Taylor, Jr., H. B. Tisdaui, D. G. Stdrkie, B. V. 
Smith, G. L. Fiok, L. M. Ware, R. W. Taylor, and J. P. Dtjgoar {Alabama Bta, 
Rpt, 19S4-S5, pp. m, 21, 25, 26, 87).---Field crops work (B. S. R., 74, p. 27> 

reported on briefly dealt with methods of preparing land and ammonium phos¬ 
phates V. superphosphate for cotton, and factors affecting lint development 
in cotton; fertilizers for potatoes; soybean variety tests; depth of planting 
Crotalaria seed and the distance to which the seeds are thrown by the pods; 
time of planting Lespcdeza aericea and effects of varied soil moisture on numbers 
of root nodules on winter legumes; and studies of the control of wild onions 
and nutgrass. 

[Agronomic research in Alabama, 1036] E. L. Mayton, D. G. Sttjrkib, 
B. V. Smith, and J. F. Dugqar {Alabama 8ta. Rpt. 1986, pp, 11, 12, 2^, 29, SO),— 
Continuing the above, brief reports of progress are given on tests of sources 
and rates of nitrogen for oats; rotation experiments; scarified v. unscarifled 
Crotalaria seed; height of cutting and subsequent seed yields and protein con¬ 
tent and depth of planting tests with Lespedeza aericea; calcium cyanamide 
as a herbicide on Bermuda grass lawns (E. S. R., 78, p. 481), and studies on 
the control of nutgrass and wild onions. 

[Field crops research in Oregon] {Oregon 8ta. Bui, 350 {1937), pp, 13-15, 
27-29, 39, 53, 54, 60, 63-66, 71-74, figs, 6), —^Progress results and outstanding 
accomplishments are reported from work with field crops (B. S. R., 73, p. 32) 
at the station and substations, including breeding work with wheat, barley, 
tobacco for nicotine, and grasses and legumes for different situations; variety 
tests with wheat, corn, oats, barley, fiax, turnips, mangels, stock carrots, al¬ 
falfa, and miscellaneous grasses and legumes; combinations of small grains and 
field peas for hay and rate of seeding and fertilizer tests with peas and barley 
for hay; crop rotations; fertilizer tests with alfalfa and sweetclover; isolation 
of efficient strains of nodule bacteria for alfalfa, clover, and vetch; seed pro¬ 
duction of grasses; and wheat experiments concerned with response to fer¬ 
tilizers and sulfur, crop residues, rotations, methods and depth and time 
of plowing, burning v. plowing under stubble, soil moisture and nitrate studies, 
and rates of seeding. Productive varieties or strains of wheat, barley, oats, 
com, rye, alfalfa, clover, sweetclover, grasses, fiax, and potatoes developed 
or introduced by the station are recorded. Several lines of work were in co¬ 
operation with the U. S. Department of Agriculture. 

Influence of crop rotation and soil treatments upon the yield of crops on 
Porter’s loam soil, C. B. Williams, W. H. Rankin, and S. O. Clapp {North 
Carolina Bta. Bui. 315 {1937), pp. 12). —^Wheat, com, and red clover were grown 
in 3-yr. rotations including legumes, 2-yr. rotations with and without legumes, 
and the two grains continuously on Porter silt loam variously fertilized and 
limed at the I^onntain Branch Station, 1918-30, in cooperation with the North 
(Carolina State Department of Agriculture. 

A good crop rotation system, as exemplified by the 8- and 2-yr. rotations 
in which suitable legumes were grown and plowed into the soil for improve¬ 
ment, usually will materially increase crop yields in the rotations when plant 
food needs are properly met. In all rotations studied with all the major crops, 
the greatest response in increased yields on this soil came from the use of a 
complete fertilizer supplemented by limestone. Limestone alone, or supple* 
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mental to complete fertilizer, increased yields of all crops used in the rota* 
tions decidedly more on this soil type than when used on Norfolk sandy loam 
of the Coastal Plain and somewhat less than on Cecil clay loam soil of the 
Piedmont 

Wheat fertilized or limed and fertilized and grown in a 2>yr. rotation with com 
and without legume cover crops produced slight yield increase over continuous 
wheat Wheat yielded better in a 3>yr. than in a 2-yr. rotation with legumes 
when complete fertilizer alone or supplemented by limestone was properly 
applied. Even wheat in these rotations did not produce, profitable yields until 
both fertilizer and limestone were added. The average yield of wheat in the 
3-yr. rotation without limestone was increased sevenfold by complete fertilizer, 
and with limestone, complete fertilizer resulted in four times the average yield 
of wheat per acre obtained without fertilizer. Without rotation including 
legumes for soil-improving purposes, wheat yields averaged too small to be 
profitable for any of the four treatments given. Continuous wheat and wheat 
alternating with corn without legumes did not yield enough to pay for pro¬ 
duction costs. In the continuous cropping of corn and of wheat, limestone 
as a supplement to complete fertilizer increased corn yields markedly and 
wheat yields slightly above that obtained with complete fertilizer alone. 

With com, no fertilizer and complete fertilizer alone were the only treat¬ 
ments giving larger yields in the 3-yr. than in the 2-yr. rotation with legumes. 
Corn yields from complete fertilizer alone or supplemented by limestone were 
large enough to be profitable where legumes were omitted from the rotation. 
The average yield of corn in the 3-yr. rotation without limestone was tripled by 
complete fertilizer, and with limestone, complete fertilizer brought the aver¬ 
age corn yield from 30.4 up to 56.1 bu. per acre. 

For red clover in the 3-yr. rotation of corn-soybeans, wheat, and red clover, 
both limestone and complete fertilizer were essential for satisfactory yields, 
the fertilizer alone giving a somewhat better increase than limestone alone. 

Comparative rates of water loss from soil, turf, and water surfaces, F. A. 
Welton and J. D. Wilson {Ohio Bta, Bimo, Bui, 190 (1938)y pp, 13-16), —Con¬ 
tinued experiments concerned primarily with water requirements of lawns 
(E. S. R., 73, p. 603) demonstrated that the rate of water loss from a free water 
surface exceeded that from bare soil. From Wooster silt loam the rate of water 
loss was diminished by a peat mulch and by incorporation of manure but was 
increased by addition of sand. It was less, however, than the rate of loss from 
muck. From bare soil the rate of water loss was less than that from the same 
soil types covered with growing grass, except with the sand-loam mixture. 
Grass cut 3 in. high lost more water than grass cut 1 in. high. The rate of water 
loss from Kentucky bluegrass and Chewing fescue did not differ greatly. 

Indicators of southwestern range conditions, M. W. Talbot (U, 8, Dept, 
Agr,y Farmers* Bui, 1782 (1937), pp, figs, 36), —Indicators of range con¬ 

ditions, e. g., signs of a deteriorating range, earmarks of past range damage, and 
indications of satisfactory use and their significance, are pointed out, and ways 
of detecting deterioration in its early stages are outlined, with comments on 
other indicators of proper and improper range use. Important points considered 
by experienced range Judges are evaluated. 

[Research with legumes and root nodule bacteria in Wisconsin], E. W. 
Rot, W. B. Sables, N. C. Fassett, O. A, Bushnexl, R. M. Stebn, P. W. WilsoiI, 
W. W. XJmbbeit, and B. B. Fred (Wisconsin 8ta, Bui, 439 (1937), pp, 36-68 ),— 
Progress results are reported on nodule production of good v. poor strains of 
soybean bacteria, characteristics of nodule bacteria of wild legumes in Wiscon-* 
sin, new technic in classifying legume bacteria, and methods of nitrogen fixa¬ 
tion, especially in varieties of 'Melilotus dentata (E. S. R., 77, p. 623). 
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Nitrogen-fljdng bacteria and legumes, L. T. Leonard ( U. 8, Dept Agr,, Farm- 
era' But (1937)y pp. IJ+Ht fig^- 10 )^—Information is given on the fixation 
of nitrogen by nodule bacteria; the kinds, sources, and artificial propagation of 
nodule bacteria; the need for and methods of applying bacteria to seed and soil; 
testing inoculants; and the fertility value of legumes. This publication super¬ 
sedes Farmers* Bulletin 1496 (E. S. R., 65, p. 529). 

The influence of rate of seeding upon certain plant characters in barley, 
J. W. Thayeb, Jb., and H. C. Rather (Jour, Amer. 8oc, Agron., 29 (1937)^ No, 
9y pp, 754-760 ),—In studies involving six seeding rates conducted, 1932-^, at 
the Michigan Experiment Station with Spartan, Michigan-Two-Row, Glabron, 
and Wisconsin No. 38 barleys, the number of plants per unit area increased, 
but tillering, lengths of culm and of head, number of kernels per head, and 
weight per 1,000 kernels decreased as the rate of seeding rose from 0.5 to 3 
bu. per acre. Because varieties differed in this rate of decrease for each 
character as well as in the characters themselves, some inherent difference 
existed in the optimum rate. The seeding rate which gave maximum acre 
yields was a rather wide range and not a single rate, being for Glabron and 
Wisconsin No. 38 barley from 1 to 2.5 bu., for Michigan-Two-Row from 1.5 to 
2.5, and for Spartan from 2 to 3 bu. Increase in seeding rate beyond this 
optimum range caused so great a reduction in growth characteristics, particu¬ 
larly tillering, head length, and number of kernels per head that acre yields 
were reduced, and there also was an Increased tendency to lodge by the 
grain sown at the heavier rates. While growth factors were influenced mark¬ 
edly by seasonal environment, the optimum rate of seeding, although varying 
somewhat with variety, appeared independent of environment. 

Illinois corn performance tests, 1937, G. H. Dunqan, R. O. Snellino, W. J. 
Mumm, j. H. Bigger, and A. L. Lang (Illinois 8ta, Bui, 440 (1938) y pp. 349-396, 
fig. 1 ).—In the 1937 tests (B. S. R., 76, p. 782) the 332 kinds of corn tested in 
21 fields included 30 opeii-jwllinated varieties and 302 hybrids. 

The 5 best hybrids surpassed the 5 best open-pollinated varieties by 16.9 in 
percentage of erect plants and by 13.9 bu. of sound corn per acre in northern 
Illinois tests; by 30.6 in percentage and 14.5 bu., respectively, in north-central 
Illinois; by 23,2 in percentage and 14.3 bu. in central Illinois; and by 31.5 in 
percentage and 16.4 bu. in south-central Illinois. Practically all of the hybrids 
ranked above the 5 best open-pollinated varieties in general performance in 
those tests. In southern Illinois, where seasonal conditions and Insect num¬ 
bers were somewhat unfavorable for corn production and where the central 
Illinois hybrids were not so well adapted, the 5 best hybrids exceeded the 5 
best ojjen-pollinated varieties by 17.2 in percentage of erect plants and by 4.5 
bu. of sound corn; and in general performance only 39 of the 64 hybrids were 
superior to the 5 best ox)en-i)olllnated varieties. The average for all 5 sections 
of the State showed the 5 best hybrids 23.9 points above the 6 best open- 
pollinated varieties in percentage of erect plants and 12.5 bu. higher in sound 
corn. 

As in the previous years, the better hybrids demonstrated that their sui)e- 
riority in yield over open-pollinated varieties is greater on highly fertile soils 
than on less fertile soils. 

Effects of superphosphate upon the yield and earliness in maturity of 
cotton, O. B. WnxTAMs, T. S. Buie, and S. V, Staot (North Carolina 8ta. But 
314 (1937), pp. 32, figs, 6 ),—^The phosphoric acid requirements of cotton grown 
on four Piedmont and three Coastal Plain soil types of North Carolina were- 
studied, 1930-32, with support by the Superphosphate Institute. 

In the Piedmont soil province the yield of seed cotton as an average of eight 
trials rose from 651 lb. per acre where only nitrogen and potash were applied 
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to a maximum of 960 lb. per acre when these two nutrients were supplemented 
by enough phosphoric acid to bring the formula to 4.12-15-3. Effects of phos¬ 
phoric acid were particularly marked on Davidson clay loam and only slightly 
less on Georgeville sandy loam. Increases in yield resulting from use of phos¬ 
phoric acid in exi>eriments on the Coastal Plain soils were less striking, ah 
though profitable yield increases ordinarily w’ere secured. Efficiency of all 
fertilizers, especially phosphoric acid, was found to vary with the season. 
Increase in the percentage of phosphoric acid resulted in an earlier crop as 
measured by percentage of total yield secured at £rst picking. The phos¬ 
phoric acid content of the fertilizer was found to be of increasing importance 
with the rate of application, this trend being most marked in experiments in 
the Piedmont. 

A study of the effect of pollen upon the length of cotton fibers, E. H. 
Pressley {Arizona 8ta, Tech, Bui, 70 (1937), pp, 253-292j figs, 11), —^The recipro¬ 
cal crosses made in 1931 between strains of Delfos and Red Acala cottons 
produced seeds whose lint varied very little in length from that of selfed seeds 
in comparable positions in the same bolls. The hybrid lint from the cross 
Delfos on Red Acala cotton wa.s the same in length to the nearest %28“iii- as 
comparable self lint from the same mother plants. Selfed and hybrid seeds 
which bore the lint did not differ significantly in weight. The hybrid lint 
from the cross Red Acala on Delfos cotton was % 2 S-in. longer than the com¬ 
parable self lint from the same mother plants. Hybrid seeds were significantly 
heavier than tlie selfed seeds. The reciprocal crosses in 1933 between Pima 
strains and Red Acala produced seeds whose lint length varied only slightly 
from that of comparable selfed seeds. The hybrid lint from the cross Pima 
on Red Acala was the same in length to the nearest %28-iii. as comparable 
.self lint, while hybrid lint of the cross Red Acala on Pima was M 28 -in. longer 
lhan comparable self lint. This difference, statistically significant in 1931 and 
possibly so in 1933, was too small to be detected in classing and, it is held, 
could have no noticeable effect upon spinning qualities of the lint In 1933, 
also, hybrid seeds produced by use of pollen from Red Acala did not sig¬ 
nificantly outweigh comparable selfed seeds, while hybrid seeds produced on 
Red Acala mother plants by the use of unlike pollen were heavier than 
comparable selfed seeds. The data revealed no reason for the difference in the 
effect upon the weight of seeds of the different iwllens used. 

The lint from a group of relatively heavy selfed seeds from each set of 
mother plants was longer than that from a comparable group of relatively 
light selfed seeds from the same mother plants, and the lint from two groups 
of hybrid seeds from each set of mother plants showed like results. In each 
case, except with the lint from heavy and light selfed Pima seeds, the difference 
exceeded any difference in length of lint from comparable selfed and hybrid 
seeds. Results obtained from the four comparable lots of lint during the 2 yr. 
show that in all cases where both weight and length of lint were determined, 
the longer and heavier lint was produced on the same seeds. With one excep¬ 
tion the longer and heavier lint was produced on the heavier seeds. 

Response of oat varieties to different fertility levels, 0. A. Lamb and R. M. 
Saltee {Jour, Agr, Res, [ 17 . fif.], {1937), No, 10, pp, 785-793, fig, 1), —Results 
are reported from the oats crop in the 3-yr. rotation of corn (B. S. R., 73, p. 
173), oats, and winter wheat (E. S. R., 76, p.. 35) grown at the Ohio Experi¬ 
ment Station and involving 17 varieties grown 4 seasons (1029-32) at 4 fertility 
levels. Analysis of variance for total yield and for grain yield by seasons 
individually and together indicated that differences due to variety, to fertility 
level, and to season were all highly significant The variety-season interaction 
was also highly significant, but the variety-fertility level Interaction probably 
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was not significant. It appeared safe to apply results from an oats variety 
experiment at Wooster to a rather wide range of soli conditions. 

Proso or hog millet^ J. J. Cubtis, J. F. B&andon, and D. W. Robestson {Col¬ 
orado 8ta, Bui, 4S8 {19S7), pp, IS, figs, 4 ).—Variety and planting experiments 
and seedbed preparations, 1930>36, with proso, made at Akron, Colo., in coopera¬ 
tion with the U. S. Department of Agriculture, are reported, and practical infor¬ 
mation is given on the crop, its adaptations, and cultural requirements. Proso, 
an important feed grain crop on the nonirrigated lands of eastern Colorado, is 
well adapted to the hard lands but less productive than corn on sandy lands. It 
is grown largely as a short-season, late-sown catch crop and as such may follow 
or precede any other annual crop satisfactorily. 

The experiments indicated that proso should be sown with a grain drill imme¬ 
diately after a rain from about June 15 to July 1 at the rate of about 35 lb. of 
seed per acre. Turghai, an open-panicled variety with yellowish-brown seed, 
made the highest average yield, 16.9 bu., and Yellow Manitoba yielded 14.4 bu. 
Both varieties reached maturity in about 70 days after planting. Varieties 
tested averaged 16.1 bu. on summer-fallowed land where no failures occurred and 
8.4 bu. on Sudan grass stubble where two failures occurred. On summer-fal¬ 
lowed land, Turghai and Yellow Manitoba averaged 20.6 and 19.1 bu., 
respectively. 

A study of the fertilization of rice, J. P. Reed and M. B. Sturgis (Louisiana 
8ta, Bui, 292 (1937), pp, 25, figs, 5), —Fertilizer experiments in pots and green¬ 
house, 1935-36, involved Blue Rose rice grown on A horizon of rather poor 
Crowley silty clay loam, receiving various combinations of fertilizers and organic 
matter as soybean hay. Certain phases (B. S. R., 78, p. 41) and previous work, 
l933r-34 (B. S. R., 75, p, 308), have been noted. 

I-arge Increases in the growth and yield of rice were obtained after the addi¬ 
tion of leguminous organic matter. While commercial fertilizers were not as 
effective, substantial yield increases were obtained from applications including 
phosphorus. Inorganic nitrogen and potassium were ineffective applied singly 
or in combination with each other, but were effective with phosphorus. Commer¬ 
cial fertilizers were particularly effective when applied in a localized area around 
the seed. 

Determinations made at certain periods during the growing season of the rice 
showed that nitrites were never present in the soil in amounts exceeding 3 p. p. m. 
The nitrates dropped rapidly after flooding and were not detectable at harvest. 
Ammonia-nitrogen also declined, although not as rapidly as nitrates. All forms 
of available nitrogen were very low by the end of the growing season. Available 
phosphorus exhibited a similar rapid decline except in those treatments in 
which It was applied as ammophos and bonemeal. In the latter cases a much 
greater content of available phosphorus generally was present at the end of the 
growing season. 

When to cut rice, W. D. Smith and J. W. Jones {V, S, Dept, Agr, Leaflet 
H8 (1937), pp, [^]+5).—Investigations in cooperation with the Arkansas and 
Texas Experiment Stations, supplemented by surveys in those States and 
Louisiana, indicated that when a rice crop is harvested at the stage of maturity 
at which the nidb contains from 23 to 28 percent of moisture, good yields per acre 
of high milling quality will be produced and the rice will have a high percentage 
of germination. Other practices essential to high milling quality include good 
seed and proper cultural and irrigation practices, curing the crop not to exceed 
14 percent of moisture in the grain before storing or marketing, and threshing, 
without delay after the desired moisture content is attained. Procedure for* 
taking moisture test samples is indicated. 
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Effect of fertilizers on composition of soybean hay and seed and of crop 
management on carbon, nitrogen, and reaction of Norfolk sand, J. E. Aoams, 
H. M. Boggs, and E. M. Roller (17. S, Dept Agr,, Tech. Bui, 586 {1957), pp. 
55, figs, 50 ),—In a study of the effects of 21 fertilizers of varying ratio on the 
yield and composition of soybean hay and seed, made at the Sandhill Substation 
near Columbia in cooperation with the South Carolina Experiment Station, 
the crop residues were used under three systems of management: (l)The hay 
was cut when the seed pods were formed but before seed developed, removed, 
and the stubble turned, (2) hay samples were taken for analysis and the 
remainder of the crop turned under as a green manure, and (3) seed were 
allowed to mature, were threshed, and the hay returned to the proper plat 

Largest yields of soybean hay, seed, and oil were obtained by the use of fer¬ 
tilizers containing nitrogen, phosphoric acid, and potash of 3-9-3 analysis. The 
quality of the hay, as indicated by mineral composition, was Influenced appre¬ 
ciably by the fertilizer. The nitrogen content varied from 1.46 to 2.41 percent 
P»0» from 0.45 to 0.66, K*0 from 0.66 to 2.28, and CaO from 0.98 to 2.13 i)ercent. 
The CaO: PiOs ratio varied from 1.61 to 3.67, the 9-3-3 ratio giving a value of 
about 2:1. Indications were that the CaO and nitrogen contents of the forage are 
in proportion to the superphosphate applied; that the KsO content varies with the 
potassium sulfate and indirectly with superphosphate used; that the P^Os con¬ 
tent is a reflection of the potash and phosphate In the fertilizer, with the former 
dominating; and that the relation of calcium and potassium depends on the 
level of nitrogen, phosphate, or potash furnished by the fertilizer. Produc¬ 
tion of oil was favored by mixtures of nitrogen and phosphate, while the highest 
oil content was obtained with a mixture of nitrogen and potash. The magne¬ 
sium content of the forage was increased by high-nitrogen fertilizers containing 
cottonseed meal. The soluble ash, iron and aluminum, MnsO«, and sulfate 
contents of the hay could be influenced to a variable extent by fertilizers. 

Variable but appreciable losses in organic carbon were obtained on 68 plats, 
while a gain occurred only on the 3-9-3 plat where the mature hay was turned 
under. Gains of organic nitrogen were more numerous where the mature hay 
was turned under than for green-manure plats, but where gains were secured 
for the same fertilizer ratio under both management systems, those for 
green-manure plats were usually larger. Nitrogen losses were recorded for 
18 of 23 plats where only soybean stubble was turned under. The effects of 
the three crop management systems on the carbon and nitrogen status of the 
soil depended largely on the composition of plant material turned under. When 
grown with high-phosphate fertilizers and turned in the succulent stage soy¬ 
beans were very effective in reducing the carbon: nitrogen ratio, a practice 
resulting in an accumulation of organic nitrogen. 

Effects of the fertilizer ratio and crop management on the pH of the Norfolk 
sand were quite variable. Turning under mature hay produced with fertilizers 
reduced the value somewhat more than did unfertilized hay, while the reverse 
was true where either green manure or stubble was turned under. The least 
decrease resulted from use of either complete fertilizers or those composed of 
nitrogen and potash. Certain of the latter combinations increased the pH as 
compared with the original soil, which had a pH value of from 5^2 to 5.5 when 
under native cover. 

Inspection of agricultural seeds, H. R. Kraybox et al. {Indiana 8ta,’Ciro, 
251 {1957), pp. 110, fig. i).—The purity, percentage of germination, and weed 
seed content, and for legumes the hard seed content, determined in cooperation 
with the U. S. Department of Agriculture, are tabulated from tests of 
official samples of seed collected from dealers in Indiana during the year ended 
June 80,1037. Information on seed control in the State is included. 
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Control of leafy spurge, Euphorbia esula L., A. L. Bakke {Iowa 8ta, Res. 
Bui. 222 (1931)y pp. Herbicidal and cultural treatments, fertilizers, com¬ 

petitive and smother crops, and grazing were studied, 1930-35, near Hawardeii 
in Sioux County to determine their merits in control of leafy spurge (B, S. R., 
75, p. 777) on farm lands. 

Sodium chlorate proved to be the most effective herbicide for eradication of 
leafy spurge, the indicated spray formula including sodium chlorate 1 lb., ani¬ 
mal glue 4 g, sulfuric acid 3 cc, and water 1 gal. Spraying the chlorate solution 
on actively growing plants in full foliage resulted in the best kill, with better 
and more consistent results than when applied dry directly to the soil. The 
highest percentage of kill was produced when the leafy spurge was sprayed in 
the latter part of May or when it was about to bloom. A second spray, ap¬ 
plied in the latter part of August or before killing frost, usually completed 
eradication, but for complete elimination 2 yr. are deemed necessary, with any 
plants remaining treated twice in the second year. Sodium chlorate proved 
more effective in killing leafy spurge in small grain or millet than where 
growing alone. 

Potasium chlorate was about as effective in eradicating leafy spurge as sodium 
chlorate, but the residual soil effect was greater. The old Atlacide on the 
market in 1030-33 apparently was not as effective pound for pound in killing 
leafy spurge as sodium chlorate. Dilute sulfuric acid and creosote-kerosene 
killed the tops with little injury to the roots. Heavy applications of ammonium 
thiocyanate, it is thought, may prove valuable as a herbicide for this weed. 
Kainite in heavy applications noticeably reduced the number of leafy spurge 
plants. 

Plowing leafy spurge deeply (7-8 in.) in the fall and again in the spring 
materially reduced the amount of the weed. Fallowing for 2 yr. by cultivating 
30 times each year from June 1 until October 1 completely destroyed it. Leafy 
spurge in corn was not reduced by four cultivations, and surface cultivation in 
corn following regular cultivation did not prove an effective eradication proce¬ 
dure. Well-rotted manure (3 tons to the square rod) was effective against 
leafy spurge, but straw had no effect. 

Millet, sorghum, and soybeans drilled in heavily about June 15 after the 
ground had been plowed and fallowed proved to be good crops for infested areas. 
Reduction was greater if the land was plowed the preceding fall and again the 
following spring and cultivated until the smother crop was planted. A program 
of eradication with growing competitive crops may be shortened by giving the 
weed one application of sodium chlorate the previous fall, shortly before killing 
frost. Alfalfa did not compete successfully with leafy spurge, but was tolerant 
to sodium chlorate and might be used on ground where the weed has been killed 
with sodium chlorate or Atlacide. Barley was sensitive to sodium chlorate in 
the soil, and soybeans were less tolerant than barley or oats. 

Leafy spurge (and bindweed) was not controlled by grazing with sheep and 
hogs. It was shown that when leafy spurge becomes established it cannot be 
eradicated through practices generally given corn or small grain crops. 

The chemical control of St. Johnswort, R. N. Raynob (California 8ta. Bui. 
615 (1937) y pp^8 ).—Livestock growers* dissatisfaction with chlorate sprays and 
the continued spread of St. Johnswort led to the reopening and extending of 
the investigations (E. S. R., 64, p. 737) on chemical control. Plat tests located 
on several solidly infested^ areas near Fort Seward and Blocksburg in south¬ 
eastern Humboldt CJounty were conducted over 2 yr. with 16 chemicals and 6 
mixtures. Studies to determine the best rate, season, and method of appli¬ 
cation were made with herbicides that preliminary trials showed to be most 
effective. 
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A 5 percent solution of sulfuric acid, the cheapest effective contact spray 
tested, when applied at the rate of 3 gal. per square rod killed the tops of 
St. Johnswort down to the root crown at all stages between bud and green 
seed. Translocation of sodium arsenlte sprays occurred to a limited extent in 
St. Johnswort, but this method did not kill a percentage of plants high enough 
to constitute satisfactory control. Soil treatments were the most reliable 
and most effective type of chemical application, and sodium chlorate, borax, 
and mixtures of borax and sodium chlorate were effective applied either as 
sprays or as the dry salt. The borate ores—eolemanite and Kramer ore— 
were effective when applied dry, alone or combined with sodium chlorate. 
Sodium arsenlte sprays killed existing plants and also prevented seedling 
establishment for some time. Mixtures of dry arsenic trioxide and sodium 
chlorate effectively prevented reinfestation by seedlings and killed existing 
plants. 

The treatments most satisfactory in cost and ease of application were mix¬ 
tures of 4 lb. of either eolemanite or Kramer ore with 0.5 lb. of chlorate 
per square rod, equivalent to 720 lb. of mixture i)er acre, costing around 
$14.40. At this rate the dry materials are easily distributed by hand, and 
in such scattered infestations as are feasible to treat, this method should cost 
considerably less than spraying methods currently used in treating with sodium 
chlorate. Although slightly more expensive than straight dry sodium chlorate, 
the mixtures are applied more easily and have a greater residual effect against 
seedlings of St. Johnswort and lesser fire hazards. “Although not confirmed 
by test, it is reasonable to presume that the material may be applied on range 
land In tlie presence of livestock without danger of poisoning.*’ 

HORTICULTURE 

(Horticultural investigations carried on by tlie Alabama Station, 
1934-35 and 1936] {Alabama Sta. Rpts. 1934-35, pp. 23, 23-25, 26, fig. 1; 
1936, pp. 27, 28, 29 ).—In the report for 1934-35 are discussed the following 
studies: Heating for the protection of Satsuma orange trees, by L. L. English; 
response of early truck crops to soil improvement methods involving summer 
legumes, and influence of different fertilizer materials on the earliness and 
yield of snap beans, both by L. M. Ware; and the use of fertilizers on black 
locust planted for soil erosion purposes, by D. J. Weddell. 

The report for 1936 deals with the relative importance of soil moisture 
and nitrates on the growth of young pecan trees, by Ware; variety and cultural 
tests of eggplant, okra, and peppers, by C. L. Isbell; and the influence of addi¬ 
tional Illumination and shading on the earliuess of China asters, by B. W. 
McBlwee. 

[Horticultural investigations by the Oregon Station] {Oregon Sta. Bui. 
S50 {1937), pp. 15, 16, 17, 29, SO, 31, 34, 35, 58-60, 62, 63, 66, figs. J).—Among 
investigations the progress of which is discussed in this report are the develop¬ 
ment of chemically treated wraps for pears; the design of effective fruit 
driers for prunes; the development of blight-resistant pear stocks and varieties; 
pollination requirements of the sweet cherry; the production of pyrethrum 
as a source of insecticides; the pollination of the pear; the effect of gas 
emanated from fruits on ripening and keeping quality; the influence of irrlgartlon 
on small fruifsTTariety trials with tree fruits and grapes; propagation studies 
with fruits and ornamentals; transportation of pears to distant markets; 
marketing of pears; the testing of sweet corn hybrids; the removal of spray 
residues; fertilizers for apple trees; pruning and thinning of apples; variety 
tests with apples, pears, peaches, and small fruits; response of pear trees 
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to soil moisture supply and pruning; alternate-year bearing of pears; water 
penetration in heavy soils used for pear growing; and the comparatiye yield 
of canning crop peas. 

Nutrient solution methods of greenhouse crop production, R. B. Withbow 
and J. P. Biibbkl (Indima Sta. Giro. 2St (19S7), pp. 16, figs, 8).—Stating that 
the nutrient solution method of growing plants is not entirely new and in 
essence is not basically different from growing plants in soil, the authors discuss 
sand and water culture practices. A subirrigation method of supplying nutrient 
solutions, the general idea for which, the authors state, was conceived inde¬ 
pendently during the same year by the New Jersey and Indiana Experiment 
Stations, is outlined in considerable detail with diagrams and specifications. 
The composition of nutrient solutions is discussed, with a few formulas 
suggested. 

Green peas for Illinois markets, J. W. Lloyd {Illinois Sta. Circ. 48S (19S8), 
pp. 8, fig. 1). —In this pamphlet there is presented information relating to con¬ 
sumer preferences; the comparative qualities of wrinkled and smooth-seeded 
peas; desirable time for planting; varieties recommended for Illinois with 
notes on the height of plants, size of pods, etc.; and general cultural 
requirements. 

A third experience in producing stock effects with ring grafts, R. H. 
ROBEiiTs {Amer. Soe. Hort. Sci. Proo., 33 (1936), pp. 296, 297, fig. i).—In this 
third paper (E. S. R., 77, p. 45) upon studies at the University of Wisconsin, 
the author presents additional evidence to show that the variety of the ring 
exerts an effect on the subsequent growth of the scion. A ring which gives good 
growth on one variety may give poor growth on another. The new xylem 
formed under Hopa rings (a variety with red wood and red bark) was red, 
indicating its origin in the cambium of the bark. Where the Hopa bark did 
not entirely surround the stem, a gap of tissue from the stock formed between 
the areas of red-colored xylem. 

A preliminary report on asphalt emulsions used in grafting, H. A. Caedi- 
NELL {Amer. Soc. Hort. Sd. Proc., S3 (1936), p. 285).—At the Michigan Experi¬ 
ment Station, a total of 18 mixtures, 10 modifications of brush wax formu¬ 
las, and 8 asphaltic preparations were tested on 1,741 cleft-grafted apple 
scions. The average of 4 grafting wax fonnulas using resin as a base was 
94 percent successful; of 4 formulas using abietic acid as a base, 85 percent; 
and of 6 asphaltic emulsions, 88 percent. All were satisfactory from the 
standpoint of actual practice. 

The relation between the size of apple seedling rootstock and size of 
orchard tree, K. D. Bkase and H. B. Tukey (Amer. Soc. Hort. Sci. Proc., S3 
(1936), pp. 298-304, figs. 3). —Following an earlier paper (E. S. R., 66, p. 434), 
which dealt with the effect of the size of the seedling on the growth of the 
budling and of the 2-year-old nursery tree, the present paper discusses studies 
in which 2-year-old Early McIntosh trees, set 6X8 ft., were carefully measured 
as to trunk girth increment. The results showed that the original nursery 
size of the seedling rootstock played little, if any, part in the subsequent de^ 
velopment of the trees. Method of budding, time of budding, and condition 
of the seedliffe stock at the time of budding appeared to have considerable 
effect on the development of the tree for a considerable time in the nursery 
row and after transplanting to the orchard. Retrani^lanting to a new site 
after some time in the orchard apparently resulted in an equalization of the 
growth of the smaller and larger trees and helped to mask any possible 
differences in the inherent vigor of the rootstocks. 
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An nnusnaf leaf characteristic which Is useful in identifying the Virginia 
Crab apple stock, T. J. Manet and H. H. Plagqe (Amer, 8oo» Hort, 8oi, Proe., 
SS (1936), pp, 305, 306, fig. 1), —^Examination of the leaves of Virginia Crab 
rootstocks growing in the greenhouse of the Iowa Experiment Station revealed 
an accumulation of small, yellow, oval-shaped wax globules along the main 
veins. This deposition was not observed on other varieties and is b^ieved 
characteristic of the Virginia Crab, but is found only during the early stages 
of growth and under greenhouse conditions with temperatures below 60® 
or 70® F. 

A method for appraising apple clonal stock material in the nursery, F. B. 
Lincoln (Amer, Boc, Hort, 8ci, Proo,, 33 (1936), pp, S07-S13, figs, 6).—The author 
discusses an experimental procedure used at the University of Maryland for 
determining the potential usefulness of rootstock materials. The successive 
steps Include (1) budding on domestic seedlings to obtain a conception of their 
compatibility with domestic apples and capacity to produce dry matter, (2) a 
determination by the wire girdle method of ability to root from the scion, 
(3) observations on the stock budlings for general characteristics, (4) budding 
of stocks with horticultural varieties, (5) the effect of the stocks on root 
development of the rootstocks, and (6) trench layering to test the capacity of 
the new stocks to reproduce by this method. A total of 185 cions for stock 
possibilities were under trial with the above procedure. 

Comparison of root development of clonal and seedling understocks with 
apple varieties under orchard conditions, I. O. Haut and A. h, Schbadeb 
(Amer, 8oc, Hort, 8ci, Proo., 33 (1936), pp. 314-318, figs, 3), —Studies by the 
University of Maryland on the comparative root development of a 7-year-old 
Delicious tree on a clonal stock, Vermont 323, and on French Crab, and also 
of 5-year-old Starking and Yellow Newtown trees on clonal Spy 227 and on 
French Crab, showed noteworthy differences. The Delicious tree on Vermont 
323 had the greater root weight in almost every soil zone, regardless of size 
classification, and the roots penetrated more deeply and spread farther laterally. 
However, the Delicious on French Crab had the greater total weight of roots 
in relation to top. In the case of Starking and Yellow Newtown, trees on Spy 
227 made the greater weight of roots, but the trees on French Crab had the 
greater weight of roots in ratio to the tops and, contrary to Delicious, had the 
more fibrous root systems. The larger size of tops in all cases on clonal rooted 
trees could therefore not be explained by the root systems alone. 

The effect of pruning on yields of own-rooted and seedling-rooted apple 
trees, F. S. LagassIS (Amer, 8oc. Hort, 8ci. Proo., 33 (1936), pp, 319-322 ),— 
In this further contribution on a rootstock project conducted by the Delaware 
Experiment Station (E. S. R., 76, p. 793), the author reports that pruning re¬ 
duced yield or delayed fruiting in all trees regardless of whether they were 
growing on their own roots or on French Crab roots. The data suggested that 
pruning had a greater reducing effect in the French Crab rooted trees. In 13 
of 19 cases the coefficient of variability for yields was higher in the case of 
the pruned tree, indicating that pruning tends to increase variability. In the 
unpruned trees, seedling rooted trees were less variable in yield in 9 of 11 
Instances, but significantly so in only 2 cases. 

Etiolation as a method of rooting apple variety stem cuttings, F. E. Qabu- 
NEB (Amer, 8oo. Hort. 8oi. Proo,, 33 (1936), pp. 323-329, figs. -J).—Studies at the 
U. S. D. A. National Agricultural Research Center, B^tsville, Md., showed that 
etiolation is an important factor in the production of roots from stem tissu^ of 
the apple. A piece of black insulating tape, wrapped four or five times around 
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a young shoot, resulted in a high i)ercentage of rooting in the McIntosh, but only 
when leaf bud scars were covered, since the new roots developed from the bud 
axils. Covering young McIntosh trees with black waterproof boxes In early 
spring greatly increased the success of the taping process. Marked differences 
were noted between varieties in their response to etiolation, but no variety 
failed to root to some extent. Apparently, root primordia are preformed in the 
etiolated areas during early growth. The place of occurrence of primordia 
differed among varieties. Tracing the course of rooting in McIntosh cuttings 
taken at 2-week intervals throughout the fall and winter months, beginning 
August 15, there was noted a progressive decline in rooting capacity until early 
spring. Attempts to apply the etiolation procedure to pears met with indifferent 
success, and with sweet and sour cherries no success at all. The physiological 
aspects are briefly discussed, with the suggestion that possibly absence of light 
brings about a temporary accumulation of growth-promoting substances in the 
etiolated region due to some anatomical abnormality. 

Certain chemical and physical changes produced in Kieffer pears during 
ripening and storage, J. M. Lutz and C. W. Culi'epper {U. 8. Dept. Agr., Tech. 
Bui. 590 (1037), pp. 38, figs. 12), —Studies with the Kieffer pear, a variety of 
poor flavor, tough and woody texture, and abundance of sclerenchyma cells, 
indicated that material improvement in quality was possible if the fruits were 
picked when dropping had started appreciably and stored at from 60® to 65® F. 
Higher temperatures were not satisfactory and were accompanied by loss in 
weight and increase in decay. Storage at a uniform temperature of 60° 
was more effective than a temperature alternating at 24-hr. intervals between 
50® and 70°. Pears were hold at 32° for as long as from 90 to 120 days and 
subsequently ripened at 60° to an agreeable texture and flavor. The changes 
in texture at 60® were associated with the conversion of protopectin to pectin, 
but the changes in sugars, acids, and solids were too small to influence the 
quality greatly. Respiration rate was at a maximum at from 60° to 65®. 
the temperature most favorable to the development of quality. Catalase activ¬ 
ity was generally higher in fruits that had been held at 60° than in those 
held at higher temperatures. Ethylene failed to influence the rate of softening 
of Kieffer pears at 80°. Time of harvesting had only a slight effect on the 
quality of the fruit and was greatly overshadowed by the Influence of ripening 
temperature subsequent to harvest. Quality and sugar content were only 
slightly influenced by the number of leaves per fruit under ordinary condi¬ 
tions, but severe defoliation resulted in low sugar content and only mediocre 
quality. The quantity of stone cells appeared to be much less in properly 
ripened than in unripened fruit. 

Symptoms of some mineral deficiencies in one-year Elberta peach trees, 
J. H. Weinberger and F. P. Culxinan {Amer. 8oc. Hort. 8ci. Proc., 33 (1936), 
pp. 249-254, figs. 2). —^At the U. S. D. A. National Agricultural Research Center, 
Beltsville, Md., trees in sand culture were supplied with nutrient cultures lack¬ 
ing, respectively, in nitrogen, phosphorus, potassium, calcium, magnesium, iron, 
sulfur, manganese, and boron. Trees supplied with a complete solution made 
very satisfactory growth and developed fine color. The effects of the various 
deficiencies ant described in detail, and, for the most part, were distinctive. 
However, the chlorosis of leaves on iron-deficient plants was very similar to 
that resulting from magnesium deficiency, but in defoliation the iron-minus 
trees dropped their younger leaves first as contrasted with older leaves first 
in the magnesium-minus cultures. Manganese-deficiency symptoms were slow 
to appear, but late in the test the leaves gradually assumed a dull yellowish- 
green color differing from that in any of the other cultures. A lack of boron 
produced rapid and severe effects, in which dark green, water-soaked spots, exud- 
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ing sap, appeared on every growing tip about 1 in. from the end, defoliation 
occurred early, and the roots were poorly developed, consisting chiefly of 
fibrous roots. The omission of either copper or zinc had no observable effect 
on the trees. 

Evaluation of varieties of peaches in the Northeast, compiled by M. A. 
Blake et al. (Neto Hampshire JSta, Circ. 54 (1937) ^ pp. 8; also in N. J. State 
Hort Soc, News, 18 (1937), No. 6, pp. 945-947, Herein is presented, with 

commentary notes, a list of peach varieties given the combined recommenda¬ 
tion of a committee of pomologists representing 11 of the Northeastern States. 
Elberta is presented as the outstanding commercial variety, with Golden 
Jubilee second. 

Growth study of the apricot fruit.—The effect of girdling, O. Lil- 
LELAND and J. G. Brown (Amer. Soc. Hort Sci. Proc., 33 (1936), pp. 264-271, 
figs. 4)- —This, the third paper (E. S. R., 76, p. 629) of a series from the California 
Exx)eriment Station at Davis, presents evidence that the normal growth cycle of 
the apricot fruit—(1) rapid increment, (2) retarded rate, and (3) accelerated 
rate to maturity—may be modified by girdling the fruiting branch just follow¬ 
ing the close of the initial rapid period. The results suggest that if the girdling 
had been done between 7 and 10 days prior to the termination of the first 
period, the slowing down in the second period might have been eliminated. 
Period 3 began one week earlier in the girdled fruits. Drastic thinning of the 
fruit on a tree, thereby increasing greatly the leaf surface per fruit, had no 
effect on the growth cycle, indicating that girdling has an effect that cannot 
be duplicated by merely increasing leaf area per fruit. An examination of the 
embryos of fruit on girdled limbs showed no acceleration in development in 
the second period comparable to that noted in the fruit tissue. Girdled apricots 
ripened approximately 14 days earlier in 1935 and 1936. 

Some results on washing cherries for the removal of spray residue, M. B. 
Hoffman (Amer. Soc. Hort Sci. Proc., 33 (1936), pp. 275-278). —Stating that the 
usual washing treatments prior to canning or cold packing remove spray 
residues adequately, the author discusses studies carried on by Cornell Uni¬ 
versity with cherries designed for the fresh fruit trade. Neither 2 nor 3 min. 
of agitation in a 0.6 percent solution of hydrochloric acid removed sufOicient 
residue from Montmorency and English Morello cherries, but a slightly stronger 
solution was effective when used for Schmidt and Windsor cherries carrying 
a lower initial residue load. A 0.75 percent hydrochloric acid solution caused 
some cracking of sweet cherries and a 1 percent solution was altogether un¬ 
satisfactory, due to cracking, reduction in the bright finish, and in some cases 
failure to reduce residues sufficiently. The addition of wetting agents to 
hydrochloric acid solutions improved residue removal but added to cracking 
Injury. Acetic acid washes proved highly effective, and during the 1986 harvest 
season 2 tons of Schmidt and 0.5 ton of English Morello cherries, carrying a 
high load of residues, were effectively washed in a 1 percent acetic acid bath 
plus a wetting agent. Certain alkaline materials, such as soda-ash, sodium 
silicate, and trisodium phosphate, appeared promising. 

Growing fruit for home use, V. W. Kelley (Illinois Sta. Circ. 462 (1937), 
pp. 40, figs. 31 ).—In this circular of general information the author presents data 
on the planning of a home fruit garden, securing of proper planting stock, plant¬ 
ing methods, handling of the soil, intercropping among young trees, irri^tion 
of small fruits, pruning practices, spraying requirements, control of insect and 
fungus pests, and miscellaneous useful information. 

Blackberry and dewberry varieties in east Texas, H. F. Morris (Tewas'Sta. 
But 558 (1938), pp. 30, figs. 4). —^Based on the results of a 5-yr. test at the 
Nacogdoches Substation of 72 varieties and selections of blackberries and dew- 
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berries, the author reports that the maximum yields were secured with early 
to midseason varieties of the trailing type. Lawton was the only upright 
variety showing value. From a commercial viewpoint, Austin and Lucretia 
were the best early varieties, and Crandall Early, Dallas, Early Wonder, Law- 
ton, and Young the best midseason kinds. All late varieties proved highly 
susceptible to disease. Young and Boysen were outstanding for size and 
quality of their fruits. None of the red and black raspberries tested proved 
adapted to the region. 

Some evidence relating to the downward movement of photosynthate in 
fruiting canes of the red raspberry, W. G. Bbierley and R. H. Landon (Atner. 
Soo. Bort 8 ci. Proc,, 3S (1936), pp. 377-380), —Having noted in the summer of 
1933 that girdled canes of Latham grew and fruited normally but showed 
some callus formation and enlargement near the upper margins of the girdled 
area, the Minnesota Experiment Station repeated the experiment in 1985. 
Latham and Chief fruiting canes at the time of bud swelling were girdled at 
the base and the wounds covered with grafting wax. Growth and fruiting 
proceeded normally. Microchemical examination of cross sections of the canes 
showed no evidence of starch in any instance, and the sugar present appeared 
to be either glucose or reducing sugars. In vigorous Latham canes with 
slight development of callus, there was a somewhat greater concentration of 
sugars in the girdled than in the nongirdled canes. In Chief canes with no 
callus development, there was no detectable increase in sugars. Similar studies 
were carried on In 1936. 

It was evident that strong canes with large leaf areas may produce a sur¬ 
plus of sugars after the growth needs have been met Weakened canes or 
those with sparse foliage did not usually show any sugar accumulation above 
the girdles. Callus formation and sugar formation in girdled canes occurred 
at the time of the most rapid growth in the new canes, indicating no harmful 
competition between fruiting and new canes, but, on the contrary, a mutual 
helpfulness. 

The relation of catalase activity to growth in the Latham raspberry, W. G. 
Bmebley and R. H. Landon (Amer, 800 , Hort 8 oi, Proc., S3 (1936), pp. 381- 
384), —Determinations at the Minnesota Experiment Station of catalase activity 
in new and fruiting canes of the Latham red raspberry at several stages of 
development showed a decline in catalase activity in the leaves and tips of 
new canes during the period of most rapid growth, followed by an increase in 
activity as the canes approached maturity. On the other hand, there was no 
Increase in the fruiting canes at the end of the season. In 1934, probably be¬ 
cause of a severe drought, the young canes did not show as clearly the expected 
reciprocal of catalase activity and growth. Both the new and fruiting canes 
were normaUy below vigor. 

Further studies of the absorption of water by red raspberry foliage, and 
some evidence relative to the movement of water within the plant, W. G. 
Bbierley (Amer. 800 . Bort. 8 ci. Proa,, 33 (1936), pp. 385-^38).—Contrary to 
earlier studies (E. S. R., 76, p. 486), the Minnesota Experiment Station found 
that, in the case of Latham raspberry plants growing in the field with water¬ 
proof paper oft^the soil to prevent the entrance of rainfall, spraying the foliage 
with water did not increase the amount of water in the plants. Working 
with Latham plants in metal tubs and permitting them to dry to the wilting 
stage, spraying with water (resulted in a restoration of turgidity in about 3 hr. 
When the fruiting canes were covered with waterproof paper, the leaves of the* 
young canes absorbed sufficient water to restore themselves and the fruiting 
canes. Where the young canes were covered, the fruiting canes did not 
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absorb water as rapidly as did the young canes. Complete immersion of either 
the young or the fruiting canes gave further evidence that the fruiting canes 
are not as effective in water absorption or conduction. The downward move¬ 
ment of water in the canes was shown by splitting the canes upward from 
the base and watching the effect on a lateral issuing from the split>off section. 
Where one-fourth, one-third, and one-half of the stem tissue was removed at 
the base and the wounds waxed, the canes grew apparently as well os the 
untreated until the middle of July, when all the fruiting canes were suffering. 
Then one-third of the stems from which one-half of the basal tissue had been 
removed showed the greatest drying. Measurements of the tracheae showed 
length to decrease from the base of the canes upward. 

The influence of spacing strawberry plants on leaf development, E. P. 
Ohbistopheb (Amer. 800 . Hort. 8 oi, Proc., SS (1936), pp. 341-345, figs. 3 ).— 
In experiments at the Rhode Island Experiment Station with Howard 17 and 
Dorsett plants, it was noted that spaced plants developed a much larger number 
of leaves than did those in matted beds. With mother plants placed 24 in. 
apart in the row, a marked increase in leaf number in the young runner plants 
was noted with each increase in runner spacing. The greater the distance 
between mother plants, the longer the time required to secure all the necessary 
runners at any given spacing distance. Determinations of leaf area per plant 
showed that the more runners per mother plant, the smaller the leaf area per 
plant. The matted row plants had not only the smallest number of leaves but 
the smallest average leaf size and the smallest leaf area per plant. In essence, 
the production of large, well-developed plants capable of large yields was favored 
by spacing. 

The response of strawberries to irrigation in a dry harvest season, E. E. 
Staebneb (Amer. 800 . Hort. 8 ci. Proa., 33 (1936), pp. 349-354, figs. 6 ). —In this 
study, conducted cooperatively by the U. S. Department of Agriculture and the 
University of Maryland in a commercial berry field on the Eastern Shore of 
Maryland with six varieties—Blakemore, Catskill, Dorsett, Fairfax, Premier, 
and Big Joe—fine responses in yield were obtained from irrigation during the 
extremely dry harvest period. The drought became so intense that it was 
necessary to water the control plants to save them. Determination of soil 
moisture, made on samples collected from the various nonirrigated plats, showed 
that moisture under the plants spaced 11 in. was as low as under matted plats, 
indicating that in a dry period the spaced plants take up all the available 
moisture. However, the best moisture conditions were found under irrigation 
where the plants were spaced 11 in. and the maximum water was applied. 
Under the conditions of the experiment the maximum beneficial amount of 
water was not reached in any plat, possibly because irrigation was not begun 
early enough or possibly because excessive transpiration resulted from the hot, 
dry winds. 

Spacing studies on several strawberry varieties with and without irriga¬ 
tion, A. L. ScHBADEB and I. 0. Haut (Amer. 80 c. Hort, 8 ci. Proc., S3 (1956), 
pp. 355-359, figs. j8).—Data taken by the University of Maryland in connection 
with the foregoing study showed from 1,600 to 2,260 runners, depending on 
variety in the matted plats, whereas 192 and 120 plants made a full stand on 
the 7- and 11-in. spacing plats, respectively. Calculated on an acre basis, the 
matted plats had from 370,000 to 021,000 runner plants, the 7-in. plats 61*,000, 
and the 11-in. 33,000. Yield data in 1936 showed markedly better results for 
the spaced plats over the matted plats receiving the same irrigation treatments. 
Except under very low moisture conditions, there was no significant difference 
between 7- and 11-in. spacings. Increased yields from spacing were larg^ due 
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to the increased number of larger berries, although under conditions of limited 
moisture there was an actual Increase in numbers. Under comparable treat¬ 
ments, Dorsett and Fairfax showed less actual wilting of plants than did Blake- 
more or Howard 17 (Premier), with Catskill intermediate. Spacing made irri¬ 
gation much more effective. 

Seasonal distribution of yield and size variation for some everbearing 
strawberry varieties, W. H. Childs (Aiwer. 8 oc. Hort, 8ei, Proc., 33 (1936) ^ 
pp. 364-367, figs, 2). —Of seven varieties of everbearing strawberries compared 
by the West Virginia Experiment Station, the Empire All lied proved so inferior 
in yield as to be discarded at once. Of the remaining varieties, Mastodon pro¬ 
duced the largest berries over most of the season. Champion produced consist¬ 
ently smaller berries than the others. Lucky Strike, Mastodon, and Wayzata 
had two peaks of production, one in August and one in September. Rainfall 
Influenced yields by accentuating or lessening normal trends. 

The effect of shortening the length of day on flower-biid differentiation 
and on the chemical composition of strawberry plants grown during the 
normal growing season, E. W. Grevb (Amer. 8oe. Ilort. 8ci. Proc., 33 (1936), 
pp. 368-371, fig. 1). —Beginning in early summer, young Howard 17 (Premier) 
plants, after 15 days or more of subjection to 11-hr. day lengths were analyzed 
at the University of Maryland for total nitrogen, total carbohydrates, and various 
fractions thereof. The first differentiation, as indicated by sectioned buds, oc¬ 
curred in plants collected June 22 and subjected to an 11-hr. photoperiod from 
July 9 to August 13. In contrast, plants under normal days showed no definite 
differentiation until September 31. Dry weight of tops and roots was higher 
in the 11-hr. plants, but total nitrogen was higher in both roots and tops of the 
normal-day plants. Total carbohydrates of the tops were higher in every case 
in the short-day plants and in all but one lot in the roots. In every case tne car¬ 
bohydrate-nitrogen ratio was higher in the 11-hr. plants, and the longer the 
treatment the more pronounced the difference. Differences in the several frac¬ 
tions were less consistent and less marked than the totals. Flower-bud forma¬ 
tion was apparently dependent upon the nutritional condition of the plant, and 
this, in turn, on the length of the day. 

Muscadine grapes, C. Dearing (U. 8. Dept. Agr., Farmers" Bui. 1785 (1938), 
pp. II+37f figs. 27). —This contains general Information relating to propagation, 
soil and fertilizer requirements, pollination, training and pruning, harvesting, 
uses of the fruit, control of various pests, and notes on the more important 
varieties. 

Propagating citrus by twig grafting, F. F. Halma and E. R. Eggers (Amer. 
8 oo. Hort. 8ci. Proc., 33 (1936), pp. 289, 290, figs. 2). —Combined grafts of Eureka 
lemon, sweet orange, and sour orange were accomplished successfully by the 
California Experiment Station at Riverside, and the resulting triple grafts 
rooted to the extent of 80 percent. In another case, four stem cuttings were 
combined and rooted. The usefulness of such technic in studies of stock-scion 
relationships is stressed. 

Rooting of papaya cuttings, H. P. Traub and L. C. Marshall (Amer. 8oa. 
Hort. 8ci. Proo., 33 (1936), pp. 291-294). —^The application of “bottom heat” was 
found highly^eneficial in stimulating rooting response in papaya cuttings. Of 
four types of cuttings—(1) the entire branch including the natural swelling at 
the basal end, (2) distal cuttings from branches, (B) the median portion, and 
(4) the basal portion of the branch Including the natural swelling—all gave 
good results in a solar frame. Treating the base of cuttings for 42 hr. in a 
1-10,900 solution of /3-indoleacetic acid increased the percentage of success and 
the quantity of roots per cutting. No significant differences due to variety or 
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sex were noted. The best size of cuttings for convenient handling ranged from 
0.5 to 1 in. In diameter. No important difficulty was met in transplanting the 
rooted cuttings. 

Nursery propagation and topworking of the macadamia, J. H. Beaumont 
and R. H. Moltzau (Hawaii 8ta. Giro. IS (1937), pp. 28, figs. 8). —Herein is 
presented general information on propagation, grafting, growing of nursery 
stock, methods of planting, top-working of older trees, etc. 

FOEESTRT 

Careers in forestry (U. 8. Dept. Agr., Misc. Pub. 249 (1938), pp. 16). —This 
publication is a revision of and supersedes an earlier unnumbered circular 
issued in 1927 (E. S. R., 57, p. 739). 

Forest soil problems in New England, H. A. Lunt (Ecology, 19 (1938), 
No. 1, pp. 50-56, fig. 1 ).—Stating that the entire New England area was glaciated 
and that the glacial deposits gave rise to soils of complex character, the author 
differentiates three main forest regions—(1) the oak of Connecticut and Rhode 
Island, (2) the white pine of most of Massachusetts, the Connecticut River 
Valley and Lake Champlain sections of Vermont, southern New Hampshire, 
and southwestern Maine, and (3) the spruce and northern hardwood region 
of northern Vermont, New Hampshire, and Maine. A discussion is given of 
the distinctive features of the soil of these forest areas with the suggestion that 
the rate of growth and relatively poor quality of much of the timber is, 
on the whole, more a problem of forestry management than of unfavorable 
soils. 

Density and rate of growth of the wood of spruce and balsam in eastern 
Canada, J. D. Hale and J. B. Prince (Pulp and Paper Mag. Canada, 39 (1938), 
No. 2, pp. 138-142). —Based on studies of material from approximately 1,700 trees 
collected from nearly 70 stands of 3 general types—(1) softwood with balsam 
and white spruce predominating, (2) black spruce predominating, and (3) a 
mixture of softwoods and hardwoods—the authors report that the wood of 
each species shows considerable range in mean density in the different stands. 
The average densities for balsam, white spruce, red spruce, and black spruce 
were, respectively, 0.33, 0.368, 0.382, and 0.433. In general, density decreased 
with increased width of the growth rings. The possibility of making a rea¬ 
sonably accurate prediction of density by examination of an adequate number 
of increment borings is suggested, and the desirability of arranging test data 
by diameter classes is indicated. It is considered possible to estimate the 
average density for stands of black and white spruces of the types reported 
by measurement of the mean rate of growth with a probable error not greater 
than 2.5 percent. 

The effect of Tegetation on the growth of longleaf pine seedlings, L. J. 
Pessin (Eool. Monog., 8 (1938), No. 1, pp. 115-149, figs. 10). —Studies conducted 
by the U. S. D. A. Southern Forest Experiment Station near Bogalusa, La., in an 
area occupied by 12-year-old longleaf pine seedlings which were still in the 
grass at the beginning of the investigation in 1932 showed that the removal of 
all herbaceous cover, such as grass, shrubs, and other tree species, increased 
not only height growth but general vigor. The average evaporation rate and 
the average maximum temperature at the soil surface were considerably higher 
in the denuded plats than in the grass plats. The seedling growth in the denuded 
plats showed a phenomenal increase in the 3 yr. succeeding releases. Where 
the seedling pines were thinned in addition to denudation, the greater the 
thinning the greater the increase in the growth of the remaining trees. In the 
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denuded plats, seedlings as low as 30 cm in height began to produce ovulate 
cones, while the other trees 20 times as tall and of the same age were not 
bearing. Observations on root development in denuded areas thinned to 185 
and 24 seedlings per milacre showed that thinning not only stimulates top 
growth but also root development. 

Ecological changes due to thinning Jack pine, T. S. Hansen {Minnesota 
8 ta. Tech. Bui. 124 (1987), pp. 77, figs. iP).—Stating that in northern Minnesota 
it is not unusual for Jack pine, Pinus hanksiana, to attain a height of from 
80 to 100 ft, with diameters of from 12 to 16 in., the author discusses the results 
of studies in three areas, two thinned to different degrees and one unthlnned. 
The stand in which the plats were located was 27 yr. old at the time of thinning 
and after the Initial thinning the heavily and the moderately thinned plats had 
768 and 1,105 trees per acre, respectively, as compared with 3,040 trees per acre 
on the unthinned control plat. The volume increase was greater on the heavily 
thinned plat when all the trees were considered, but the advantage at the end 
of the first 5-yr. period was not sigpiiflcant. At the end of the second period 
the difference was significant. The intermediate and codominant crown classes 
showed the greatest response to thinning. The loss in number of trees on the 
control plat occurred almost entirely in the 1- and 2-in. diameter classes. 

The mean air temperature was significantly lower in the crowns in the heavily 
thinned stand and higher at the soil surface. The difference in air temperature 
between the moderately thinned and unthinned stands was not statistically 
significant. More precipitation reached the soil in the thinned than in the un¬ 
thinned stands, yet moisture in the different soil layers was apparently very little 
affected by thinning and showed considerable variation among plats from year 
to year. Relative humidity was higher in the moderately thinned stand with 
the difference highly significant at the soil surface. In the heavily thinned 
stand, the rate of evaporation was higher, with the difference highly significant 
at the surface. Soil temperatures were significantly higher in the thinned plats 
at all depths, and a temperature that would permit root development whs reached 
10 days earlier than in the unthinned. There was apparently no change in the 
acidity of the humus due to thinning treatments, but the forest fioor of the 
heavily thinned plat appeared to be in much better condition. On the whole, the 
most significant changes due to thinning occurred in soil temperatures. 

The effect of fires of different frequencies on the survival of different 
species of pines, D. J. Weddeix and L. M. Wase (Alalama 8ta. Rpt. 1986, pp. 
28, 29 ).—Much better survival was secured in young loblolly, slash, longleaf, and 
shortleaf pines when burned every 2 yr. than when burned annually. Of the 
four species, longleaf was the most resistant to fire. 

Causes of mortality in coniferous plantations, W. F. McCulloch (Michi^ 
gan 8ta. Quart. Bui., 20 (1987), No. 2, pp. 86-91, figs. 2 ).—Studies in red pine, 
white pine, and Norway spruce plantings at the Dunbar Forest Experiment 
Station near Sault Ste. Marie, Mich., indicated that of the 100 percent loss 
due to all causes, 51.7 percent was due to inferior sites and 26 percent to 
poor planting, with the balance distributed among various factors such as 
rabbit and heat injury, mechanical injury, snow damage, insect damage, and 
undetermined Df a total of 53,700 trees planted, there survived about 

25,000. 

The effect of deer browsing on certain western Adirondack forest types, 
J. PSABOB (Roosevelt Wildlife Bui. ISyracuse Univ.2, 7 (1987), No. 1, pp. 61, 
pi, l, flgs, 25 ).‘—^Among other interesting observations were that deer in the 
western Adir<mdack region browse woody growth during the dormant season 
only. When in winter yards, deer feed on practically every woody plant 
excepjt^ spruce. Because of this fact deer may enable red spruce to assume 
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dominance* particularly in drained swamp areas where red maple and yellow 
birch and other hardwoods ordinarily outgrow the spruce. Red maple, yellow 
birch, mountain holly (Nemopanihus mucronatus), and witch hobble (V. 
alnifoUutn) were especially favorite foods of the deer during the browsing 
period. On the other hand, red maple, yellow birch, mountain holly, and wild 
raisin (Viburnum cassinoidea) were particularly resistant to repeated browsing. 
Witch hobble was the most satisfactory key species or indicator for the gen¬ 
eral degree of browsing sustained In old growth. 

Forest recreation; A bibliography (U. 8. Dept Agr,, Forest Serv., 1938. 
pp. VI+129). —Herein are presented in mimeographed form a total of 029 
selected references covering largely material published from 1917 to 1937. 

DISEASES OF FLAETS 

Introduction to plant pathology, F. D. Heald (Neiv York and London: Me- 
Oraw-Hill Book Co., 1937, pp. XI+579, figs. 200). —This textbook “has been 
written as the result of a demand from teaching plant pathologists for a 
somewhat briefer treatment of the subject than is presented in the author’s 
Manual of Plant Diseases [E. S. R., 69, p. 663]. This new work is not an 
abridgment of the more complete manual but involves much added material 
and an entirely different order of presentation. ... An attempt has been made 
to give the student a general view of the relation of plant diseases to human 
affairs. Following the introductory chapters the field of plant pathology as 
a whole is presented in the following sequence: Parasitic diseases, including 
those caused by fungi, bacteria, seed plants, and nematodes; virus diseases; 
nonparasitic diseases; plant-disease prevention or control; and methods of 
studying plant diseases.” Literature references occur at the ends of chapters, 
and a subject index is provided. 

A textbook of plant virus diseases, K. M. Smith (Philadelphia: P. Blakiaton's 
Son d Co., 1937, pp. X+615, pi. 1, figs. 101). —^Though in this textbook the viruses 
are classified, they are grouped according to the first-described or most important 
host plant (by Latin name) and placed in this order, following Hutchinson’s 
classification system. The viruses chiefly associated with a particular host 
plant are numbered 1, 2, 3, etc. The book follows a common plan: The virus 
is first dealt with; its proi)erties, modes of transmission, etc., are given; and 
then the diseases induced, arranged by plant families, are described. The 
Insect vectors and suspected virus diseases requiring further study are included 
in separate, concluding sections. An appendix lists the host plants with the 
common virus disease symptoms known for each, together with the viruses 
causing them. Bibliographies appear at the ends of chapters, and general, virus, 
and author indexes are provided. 

The ultracentrifugal isolation of latent mosaic virus protein, H. S. Lobinq 
and R. W. G. Wyokoff (Jour. Biol. Ohem., 121 (1937), No. 1, pp. 225-230, pi. i).— 
“The application of the quantity and analytical ultracentrifuges to the purifica¬ 
tion and characterization of the virus protein which is associated with the 
latent mosaic disease of potato in Nicotiana glutinosa and N. tabacum plants 
is described. The results of chemical analyses of the supernatant liquids fol¬ 
lowing ultracentrifugation and ultracentrifugal analyses of purified prepara¬ 
tions show that a homogeneous high molecular weight protein is obtained after 
three ultracentrifugations. Preparations made by the method outlined show a 
principal boundary with aao •"“113x10'“ cm. sec.'* dynes'* and usually a 
second faint boundary with a*#®=181X10'**. onie protein is present to‘the 
extent of about 0.02 to 0.1 mg per cubic centimeter of the Juice of infected plants 
and was found to reach a somewhat greater concentration in diseased N. 
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glutinosa than in N. tahacum plants. The latent mosaic virus protein was found 
to be between 1,000 and 10,000 times more infectious than the original Juice.” 

Bureau of plant pathology, D. G. Milbbath (Calif, Dept. Agr. Bul.f 23 
(1936), No, 4, pp, 575-582, figs. 2 ),—'Progress reports are given on work with 
peach mosaic, including a mosaic survey of peach and nectarine trees; celery 
mosaic; elimination of sclerotia of Sclerotium rolfaii from beet sugar factory 
waste waters; chestnut blight; nematodes (Heterodera schachtii) on sugar 
beets; dead arm disease (Gryptosporella viticola) of grax)es; laboratory 
diagnoses, including 12 diseases due to nonparasitic causes, 10 due to bacteria, 
and 70 fungus genera associated with plant diseases; and diseases due to 
nematodes. 

[Progress of research with plant diseases in New York State] (N. Y. State 
Conserv. Dept. Ann. Rpt., 26 (1936), pp. 103-116,117,127-130,132,133 ).—Progress 
reports are given on white pine blister rust control in State reforestation areas, 
the forest preserve. State nurseries. State parks, public campsites, recreation 
areas, and miscellaneous State lands, county reforestation areas, community and 
industrial forest lands, private lands, and in Resettlement Administration lands 
(with various tabulations). The work of the C. C. C. camps and Works Progress 
Administration on blister rust control and black currant elimination are also 
Included. 

The disease studies reported include the resinosis disease, due to an unidentified 
fungus often associated with Polyporus schweinitzii and now shown to be corre¬ 
lated directly with the physical structure and chemical reaction of the soil; 
the use of hardwoods on resinosis areas; red pine bark canker due to Tympanis 
pinastri, with recommendations for its control; inspections for white pine blister 
rust; and weather injury to trees. 

[Plant disease work by the Oregon Station] (Oregon Sta. Bui, 350 (1937), 
pp. 17, 39, 40, 46-51, 56, 60, 61, 66, 67, 68, figs. 5).—Of the activities reported the 
following are of interest to phytopathology: Dioxan In virus disease diagnosis, 
walnut and filbert blight bacteria, relation of inoculation with symbiotic bac¬ 
teria to yields and diseases of garden peas, Verticillium wilt of black rasp¬ 
berries, leaf and cane spot of bramble fruits, strawberry crinkle, virus tip 
blight of tomato, pea diseases, poinsettia yellows, pansy curly top, curly top 
diseases of vegetables, walnut and filbert blights, prune russet, Cercosporella 
foot rot of cereals, wheat bunt, downy mildew of hops, curly top resistant 
strains of vegetables, winter injury to orchards, woolly aphis and perennial 
canker on apple trees, blight-resistant pear stocks, Bose necrosis and fruit pit 
of pears, little leaf of pears, pear scab control, gummosis-resistant cherry 
stocks, tomato tip blight, and pear scald control. 

[Plant diseases in Tennessee] ( Tenn. Agr. Col., Agr. Econ. and Rural Sociol. 
Dept. Monog. 57 (1937), pp. 167-170, fig. 1 ).—The authors summarize the losses 
from plant diseases with particular reference to Tennessee, tabulating the 
data for 15 crop plants for the State and the United States as a whole, and 
presenting a graph of losses from 6 specific diseases In the State. Data are 
also presented on diseases of forests and on the cost of plant disease control 
work. ^ 

The cultural characteristics of the species of Fomes, W. A. CAicpSEax (Bui. 
Torrey Bot. Clul), 65 (1938), No. 1, pp. 31-69, figs. 128). —Thirty-one species of 
Pomes were studied In detail as to their cultural characteristics, which were 
found to make their Identification fairly certain. Individual Isolates of a given 
spedles retained their peculiarities for indefinite periods, and there was no 
dilference between cultures of the same Individual prepared from rot or sporo- 
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phore. Macroscopic features of value in identification were color of mat, rate 
of growth, texture of mat and production of colored zones, and, at times, odor. 
Microscopic characteristics, in the order of importance, were the presence or 
absence of clamp connections, production of secondary spores, supplementary 
structures, and hyphal sizes. In culture, most species exhibited a decided 
response to light. The cardinal temperatures for growth differed among the 
species. Malt and potato-dextrose agars were the most suitable media tried. 
Varying the agar media proved to be of little value for identification of species, 
but tannic and gallic acids (5 percent in malt agar) gave a fairly good differ¬ 
entiation between the white rot and brown rot fungi. The cultural studies 
were valuable not only in diagnosing the cause of decay but also in differen¬ 
tiating between species closely related in external form as well as in distinguish¬ 
ing abnormal or aborted forms of the fungi. 

New species of Sphaceloma on Aralia and Mentha, A. E. Jenkins (Jour. 
Wash. Acad. ScL, 27 (1987), No. 10, pp. figs. 16).—B. araliae, causing a 

scab disease of A. spinosa, and B. menthae, causing the ‘"leopard spot” disease 
of cultivated M. piperata, both in the United States, are described and 
illustrated. 

Nature of variation in Ifelminthosporium sativum, J. J. Christensen and 
F. R. Davies (Mycologia, 29 (1987), No. 1, pp. 85-99, figs. 3). —The results of 
this study by the Minnesota Experiment Station indicate that genetic variation 
in H. sativum is due primarily to nuclear change rather than to heterocaryosis. 

Toxicity of mustard oils and related sulfur compounds to certain fungi, 
J. C. Walker, S. Moriill, and H. H. Foster (Anier. Jour. Bot., 24 (1937), No. 8, 
pp. 586-54h fig^- —As shown in this contribution by the University of Wis¬ 
consin and the U. S. D. A. Bureau of Plant Industry, sulfur oils differed widely 
in toxicity to a given organism, the type of radical attached to the structural 
nucleus of the molecule affecting the toxicity. In general, the descending order 
of toxicity was allyl, phenyl, methyl, and ethyl. Isomeric compounds sometimes 
varied widely. There was a wide range of sensitivity to allyl mustard oil 
among the five micro-organisms tested, the decreasing relative order being 
Gihherella sauhinetii, Colletotrichum circinans and Botrytis alii, Aspergillus 
alliaceus, and A. niger. This oil was extremely toxic in the free state, while 
in the combined state (as the glucoslde, sinigrin), the form in which it usually 
occurs in the plant, it showed no toxicity. The bearing of these results on the 
general problem of disease resistance is discussed. 

Active halogen compounds of the war gas type as fungicides and bac¬ 
tericides. The lacrlmator monoldoacetone, F. R. Weedon (Jour, Bact,, 84 
(1937), No. 6, p. 658). —This is an abstract of a paper reporting promising results 
from tests on Penicillium spores,^Staphylococcus aureus, and Microsporon 
falinum. 

Zcolitic copper compounds as fungicides, A. A. Nikitin (Diss., Columbia 
Univ., New York, 1987, pp. 72, figs. 16). —As a result of this study, copper zeolite, 
a new fungicide, has been formulated and prepared and its commercial produc¬ 
tion deyeloped. Its physical and toxic properties are described. Extensive 
field tests are said to have demonstrated its value as a fungicide for use alone 
or in conjunction with insecticides. “These tests have substantiated all the 
early favorable predictions made for it since its first inception in the laboratory.” 

Notes on spray Injury studies in Virginia, W. S. Hough (Ud. State tiort. 
Soc, Proc,, 89 (1937), pp. 28-25) .—From the results of this study by the Vir¬ 
ginia Experiment Station, begun in 1925, brief data are given on spray injuries 
b 7 sulfur and copper fungicides and arsenicals, with notes on correctives. 
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Damping-off control: An eraluation of seed and soil treatments, K. J. 
Kadow and H. W. Anderson (Illinois 8ta. Bui. 4S9 (1937), pp. 389-If48, flgs. P).— 
In the surveys here reported damplng>oif was an important problem throughout 
the State wherever envlronal conditions favored the disease. It was estimated 
that 80 percent of the cases were due to Ppthium spp. and 15 percent to Rhieoc- 
tonia spp., while Botrytis or Fusarium species were responsible in a few In¬ 
stances. The preemergence phase caused much more Injury than the postemer¬ 
gence phase. Soil moisture and temperature proved to be the most important 
variables in influencing the preemergence phase, while high humidity and tem¬ 
perature were the chief factors in the occurrence of the postemergence phase of 
damping-off. Soil type and acidity did not, in general, seem Important in the 
occurrence of either phase. It appeared from extensive observations that the 
interrelation of soil organisms has much to do with the Incidence of damping- 
off, in some cases accentuating, and in others seeming to check, the parasitism 
of the causal fungi. 

Of the variables studied, only moisture and soil acidity appeared directly 
to affect control by cuprous oxide, Semesan, or Vasco 4. At acidities greater 
than pH 5 cuprous oxide may cause considerable injury, but soil acidity appeared 
to have no effect on control by the other two preparations. Heavy rains soon 
after planting greatly reduced the value of Semesan for seed treatment, but 
did not materially Influence the other two. There was some indication that 
with Semesan or cuprous oxide at greater than recommended concentrations 
injury may follow their use in typical pit sand. 

In evaluating seed treatments, not only the control should be considered but 
also the sticking qualities, possible injuries, and effects on the general appearance 
and condition of some crop plants. The color of the compound was not always 
a reliable index of fungicidal efficiency, the actual copper present and the 
sticking qualities proving more accurate criteria. 

In limited tests on spinach, cuprous oxide, organic mercury, and zinc oxide 
were all more effective (and in the order named) in controlling damping-off 
due to Rhisoctonia than that due to Pythium. However, no seed treatment 
thus far tested will give outstanding control on a susceptible crop under condi¬ 
tions especially favorable to infection. Under such conditions soil treatment 
should be resorted to, and extra precautions must be taken to prevent recon¬ 
tamination. No known seed treatment will adequately control postemiergence 
damping-off if the seedlings are poorly aerated and the humidity is high. Under 
such conditions special postemergence treatments are necessary, and of those 
tried, applications of weak bordeaux to the seedlings at soil level gave nearly 
perfect control Detailed recommendations for special conditions and crops 
are given relative to seed, soil, and iK>stemergence treatments. 

Damping-off control in Illinois, K. J. Kadow and H. W. Anderson (Illinois 
8 ta. Circ. 481 (1937), pp. 12, figs. 4 ).—^A fuller account is given In Bulletin 439 
(see above). 

Overwintering of certain cereal pathogens In Alberta, W. R. Foster and 
A. W. Henry (Canad. Jour. Res., 15 (1937), No. 12, 8ect. C, pp. 547-559, fig. 1 ).— 
Eelminthosp^frium sativum, Fusarium culmorum, Ophioholus graminis, Lepto- 
sphaeria herpotrichoides, WofnowMa graminis, Erysiphe graminis, Tilleiia 
caries, and T. foetens overwinter readily in the field at Edmonton, the first 
five being highly resistant to cold in both spore and vegetative stages. Even 
in a nonhardened condition several of these fungi survived severe frost. 
Detailed temperature relations are given. For example, mycella of all foot 
rot fungi grown on sterilized barley seeds were viable in one test after 8 mo. 
of i^ntinuous freezing, and in another test after 40 alternate freezings and 
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thawings. IT. satimim and F, culmorum growing in the soil survived 61 alternate 
freezings and thawings, and these two fungi and L. herpotrichoides retained 
their viability more readily on the soil surface than when buried 2-12 ft. 
below. JET. sativum strains from high latitudes were no better adapted 
to low temperatures than those from lower latitudes. The bunt fungi proved 
capable of overwintering at Edmonton as mycelia in winter wheat, ))ut in 
these experiments soil-borne spores did not survive. JS. graminis overwinters 
in this latitude in the peritnecial stage, and ascospores were found to be 
differentiated (under favorable conditions) before th.e first spring infections 
of winter wheat had been observed. 

Fusarium spp. as root parasites of alfalfa and sweet clover in Alberta, 
M. W. CoEMACK {Oanad. Jour. Res., 15 (1937), A"o. 11, Sect. C, pp. 49S-510, pi. 
1, figs. 8).—Five pathogenic species predominated among the numerous isolates 
obtained. Of these the closely related F. avenaceum and F. arthrosporioides 
appeared most important because they occur commonly and can cause serious 
root injuries both in spring and during the growing season. F. culmorum is 
very virulent during summer, but is apparently nonpathogenic in early spring. 
At both seasons F. poae and F. scirpi acuminatum are usually weak pathogens. 
Except for F. avenaceum on alfalfa and sweetclover and F. scirpi acuminatum 
on alfalfa, the species noted have not been previously reported on these hosts. 
The cardinal temperatures and carbon dioxide relations are described for 
these species. F. avenaceum produced more infection at temperatures up to 
24® C. than at 27®. • At 27® infection 'was much lighter in dry than in moist 
soils. F. culmorum caused severe injury at 18®~27®, but did not attack the 
roots at low temperatures. F. avenaceum usually attacked sweetclover roots 
more severely than those of alfalfa. All varieties of both hosts proved sus¬ 
ceptible. F. avenaceum readily entered the roots through the basal tissues 
of branch roots or through lenticels. Variant forms of this species (frequent 
in pure culture) proved decidedly less pathogenic than the original isolates. 
The roots of both sweetclover and alfalfa were attacked by an isolate of 
F. avenaceum obtained from diseased roots of Vida americana. F. avenaceum, 
F. arthrosporioides, and F. culmorum from alfalfa and sweetclover proved 
pathogenic for roots of TrifoUum spp. and for seedlings of wheat, oats, and 
barley. Certain isolates from the cereals proved pathogenic to roots of alfalfa 
and sweetclover, and thus certain limits in crop rotation for reducing root 
rot injury due to these pathogens are indicated. 

Study starvation signs on tobacco and cotton, C. B. Williams (Better 
Crops With Plant Food, 21 (1937), No. 10, pp. H, 15, 40, 41, figs. 2). —^This note 
from the North Carolina State College refers to potash and magnesium de¬ 
ficiency in tobacco and to ‘"saud-drown” (magnesium deficiency) and “rust” 
(potash deficiency) in cotton, and to their control by small amounts of these 
elements added to the fertilizer. The foliage effects on both plants are 
illustrated. 

The control of diseases and Insects affecting vegetable crops on Long 
Island, O. R. Cbosbt and 0. Chupp (N. Y. State Col. Agr., Cornell Ext. Bui. 278, 
rev. (1937), pp. 98, figs. 8). —^This is a handbook of general information. 

The Inheritance of resistance to mildew, F. N. Bbiggs (Amer. Nat., 72 
(1938), No. 738, pp. 5k~41, fig. i).—In this study of resistance inheritance to 
Erysiphe graminis hordei by the University of California, hybrids involving the 
three resistant varieties Arlington Awnless, Chinerme, and Nigrate were used. 
These were shown to differ from the susceptible Atlas in two independent major 
factors for resistance. Susceptibility to mildew was recessive. Crosses of Q^ese 
resistant varieties with Hanna and with Qoldfoil segregated out susceptible 
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lines, indicating that the Hanna and Qoldfoil factors were not carried by the 
resistant parents. Crosses of Chinerme and Nlgrate with Arlington Awnless 
and of Nigrate with Chinerme produced no susceptible plants, proving that these 
varieties have at least one factor for mildew resistance in common. 

Experiments with moldl inoculation in cotton root rot areas, C. Thom and 
M. B. Mobbow {Soil SoU Soc, Amer, Proc., 1 {1936), p. 223), —^This preliminary 
report on biological control of Phymatotriehum by Trichodenna proved suffl* 
ciently promising to justify further investigation. 

Studies on the infection of cotton seedlings by Phymatotrichum omni- 
vorum, L. Henderson {Amer. Jour. Bot, 2i {1931), No, 8, pp. 547-552, figs, 3 ),— 
A modification of the Butler method (B. S. R., 73, p. 636) is described for 
inoculating cotton with P. omnivorum under sterile conditions in sand or liquid 
cultures. Infection of the seedlings occurs at the surface only in the presence 
of oxygen at about atmospheric concentration. The fungus staling products are 
thermostable and reduce the growth of both the fungus and the cotton roots. 
Cultures freshly isolated from living tissues in field or test-tube cultures gave 
higher rates of growth and Infection than after culture on synthetic media for 
several months. The vigor of cultures which has been reduced by long 
saprophytic growth may be reestablished by passage through the living cotton 
plant. 

Phymatotrichum (cotton or Texas) root rot in Arizona, H. B. Streets 
{Arizona 8ta, Tech, Bui, 71 {1937), pp. 293-410, figs. 40).—This monograph on 
the Phymatotrichum omnivorum root rot, following a review of previous work 
(with 167 literature references), reports the results of a long series of studies 
begun in 1925 and involving many selected phases of the problem (geographical 
distribution, origin, losses caused, host range, symptoms, the fungus in its 
manifold relations, and control). 

Boot rot is widely distributed and indigenous in the semiarld southwestern 
United States and in the coastal plains of Mexico, but has not been reported 
from other countries. The greatest injuries are encountered in cotton, alfalfa, 
deciduous fruit and shade trees, and ornamentals, the total annual losses having 
been estimated as ?100,0()0,()00 in Texas and $50,000,000 more elsewhere, in¬ 
cluding $500,000 in Arizona. This soil-inhabiting fungus attacks over 1,700 
plant species, including not only most of the cultivated dicotyledonous plants 
but also many weeds and native plants. It is not often destructive to the 
native vegetation. The symptoms induced and the causal organism with its 
life history (vegetative spore mats and other possible spore stages, pseudo- 
sclerotia, sclerotia, methods and rate of spread, and overwintering), growth 
cycles in root rot spots, pathogenicity, and pathogenesis are discussed and 
illustrated in great detail. While the fungus is more or less active throughout 
the year, root rot is conspicuous only during hot weather in Arizona, when the 
affected plants wilt and suddenly die. The fungus spreads from plant to 
plant along the roots or for short distances directly through the soil, pene¬ 
trating susceptible host roots in many places. It is not spread by the spores 
or by water (except rarely by washing of sclerotia), and the behavior of 
root rot areas offers no evidence of general distribution by tillage implements 
or cultural ^actices. Overwintering occurs in the active vegetative state in 
living roots, on deeply buried dead roots, and in the dormant state as sclerotia 
or sclerotlal strands. 

Root rot is one of the most difficult of plant diseases to control on account 
of its wide host range and the difficulty of eradicating it from infested soil. 
Rotation with noususceptible crops (e. g., monocotyledonous plants), together 
with clean culture, is the most economical method where large areas are 
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Involved. Heavy applications of ammonium compounds have proved practicable 
for small areas where valuable orchard or ornamental plants are concerned. 
Soil disinfectants and crop or mechanical barriers may also be used to limit 
the spread of root rot, and sulfur applications offer a promising control method 
though still in the experimental stage. lime, potash, sodium chloride, or phenyl 
mercury acetate proved ineffective, and many cultural practices, though reducing 
the amount of root rot, rarely eradicated it. In addition to the general 
recommendations for control, detailed procedures are included for special crops 
and conditions. Examination of susceptible plant si)ecies, air mapping, and a 
search for spore mats and sclerotia are noted as of value in the selection of 
root rot-free areas. While the data, except for cotton, are too meager to 
permit definite conclusions, there appears to be no marked difference in the 
susceptibility of different varieties within a species, except for grape, plum, 
and citrus. The development of resistant cotton strains still remains in the 
experimental stage. 

The parasitism of Colletotrlchum lagenarium (Pass.) Ell. and Halst., 
D. V. Layton {Iowa 8ta. Rea. Bui. 22S {1937)^ 33-67, figs. 12). —^The typical 
symptoms of cucurbit anthracnose are given for the more common hosts, and 
are briefly described for each new host. A previously unrecorded symptom 
is reported for watermelon on the runners near the crowns. In inoculation 
tests no infection occurred with 15^-16® C. or less during the 14- to 16-hr. 
period in the moist chamber. 

The susceptible host range was extended to include Apodanthera undulata, 
Cunirhita foctidiaaimo^ 0. tcxana, Ihcrvillia tcnuiaecta, Luff a sp., and Sicgoa 
parviflorua. OucurbUa proved to be the most resistant genus studied, while 
Oucumia and Oitrullua were most susceptible. Using a technic for inoculating 
and measuring the relative resistance to Colletotrichum lagenarium, developed 
for this study and here described, slight differences in resistance and suscepti¬ 
bility were found in commercial watermelon, cantaloup, and cucumber varieties, 
but in no case was the resistance sufficient to be of commercial importance. 
The comparative resistance or susceptibility is given for the following numbers 
of varieties and/or selections of watermelon (836), cantaloup (139), cucumber 
(18), and CucurUta spp. (21). 

Three edible, noncommercial African watermelon varieties proved highly 
resistant to anthracnose but susceptible to wilt. Crosses of these varieties were 
made on Iowa Belle, Iowa King, and a few miscellaneous watermelon varieties, 
with the result that anthracnose resistance proved dominant to susceptibility, 
and segregation in the Fa and in the Fi backcross indicated the involvement 
of only a single factor pair for resistance and susceptibility. Fn)m these crosses 
watermelon strains have been developed that are resistant to both anthracnose 
and wilt. 

Comparative reaction of oat varieties in the seedling and maturing stages 
to physiologic races of Puccinia graininis avenae, and the distribution of 
these races in the United States, M. N. Levine and D. C. Smith {Jour. Agr. 
Rea. [U. 8.], 55 {1937), No. 10, pp. 713-729, pla. 8).—In this cooperative study 
by the U. S. D. A. Bureau of Plant Industry and the Minnesota Experiment 
Station, inoculations of the 10 known physiologic races of oat stem rust were 
made under comparable and reasonably uniform greenhouse conditions on 27 
varieties and strains of oats as seedlings, on 7 of them as adult plants using 
all 10 races, and on 6 varieties as adult plants using race 6 only. Special care 
was used to Insure the purity of the races tested. 

The reactions in the seedling stage group made it possible to place them .in 
four categories, in three of which were included those varieties possessing reac- 
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tion characteristics typical of differential hosts. The fourth group consisted 
of varieties showing no discernible difference In reactions with respect to one 
another or to the different physiological races of stem rust. Regardless of 
fungus race, there was a remarkably close agreement of seedling with maturing 
plants of all varieties and strains compared. It thus seems apparent that seed¬ 
ling reaction Is a reliable Index of the reaction of adult oat plants to specific 
physiologic races of this rust, but further investigation Is advised before too 
general conclusions are drawn. 

While during 1921-55 physiologic races 1, 2, 5, 7, and 10 have at one time or 
another been Isolated from affected oat material collected In various parts of 
the United States, only races 2 and 5 have been important in the stem rust 
epidemics during this period. It is thought that the present restricted physio¬ 
logic specialization of P. graminis avert ae in this country removes a serious 
impediment from attempts at breeding desirable rust-resistant oat varieties. 
Adequate resistance to the dominant races 1, 2, and 5 is available In the oat 
varieties listed in group 2, and these varieties are also highly resistant to race 7. 
The group-1 varieties are at least moderately resistant to the common races, 
as well as to race 10. To insure against the introduction or invasion of the 
more virulent rust races, it is deemed advisable to develop oat varieties with 
desirable agronomic characters that would resist their attack. The seedling- 
inoculation method should expedite the attainment of this end. 

The bibliography Includes 42 references. 

The effects of coal tar and other chemicals on the roots of Allium cepa, 
M. Levine and H. Bekgmann (Amer. Jour, Cancer, 261 (19S6), No. 2, pp. 291-S15, 
flge: 2S). —The results of macroscopic and microscopic studies of the effects of 
carcinogenic agents (coal tar preparations, dibenzanthracene, Scharlach R, 
ether, and petrolatum) on the growth and development of onion roots in rela¬ 
tion to tumor formation suggested that the reactions of the plant are not 
specific results of the chemicals used but are due rather to the nature of the 
organism Itself. 

The Mycosphaerella disease of winter peas and diseases of winter peas 
and vetches caused by Ascochyta species, J. L. Seal (Alabama 8ta. Rpt. 1986, 
pp. 24, ^5).—Diseases due to A. pinodella, A. pisi, and M. pinodes, the first being 
the predominant organism concerned, are briefly noted. 

Control of diseases and insect pests of potatoes in up-State New York, 
M. F. Babbus and 0. R. Cbosby (N, Y, State Col. Agr., Cornell Ewt. Bui. 288, 
rev. (1987), pp. 27, figs. 5). —^This is a handbook of general information. 

Comparative studies in potato virus diseases, D. F. Putnam (Canad. Jour. 
Res., 15 (1987), No. 8, Sect. C, pp. 87-107, pis. 8). —‘‘This paper is an account of 
an investigation into the identity of a hitherto undescribed mosaic disease of 
President potato. Both a mild and a severe form of the disease were observed, 
but both forms were characterized by a yellow mottling not found in the pre¬ 
viously reported potato mosaics. The mild form of the disease has been shown 
to be caused by a single virus, while the severe form is due to a combination of 
this virus and one of the ‘vein-banding’ group. Because of the yellow color asso¬ 
ciated with the symptoms produced on a number of host plants, the name 
‘yellow mottl^ Is proposed for the newly described virus. The yellow mottle 
virus of President mosaic has been compared with the ‘mottle* and ‘ring spot* 
viruses from rugose mosaic, both as to behavior under certain physical and 
chemical tests and with respect to the symptomatologlcal reaction of a number 
of*solanaceous host plants. Tabulated results of the differential property studies 
are given* and descriptions of the symptoms caused by each of the three viruses 
on eight different host plants are presented. 
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''From these studies it is concluded that the newly described yellow mottle 
virus is distinct from both mottle and ring spot, but it is closely related to the 
‘X-vlrus* or 'latent virus* group.” 

Some properties of potato rugose mosaic and its components, D. Folsom 
and R. Bonds (Jour, Agr, Rea. lU. S.], 55 (1937), No. 10, pp. 765-785, figa. 6 ).— 
This study from the Maine Experiment Station indicates rugose mosaic to be 
composite, including pure rugose mosaic (vein-banding mosaic), and latent pota¬ 
to mosaic. When a partly grown potato or tobacco plant becomes infected by 
rugose mosaic, the leaves are often affected differently according to age, some 
becoming necrotic, the older ones showing no signs, and the younger ones be¬ 
coming mottled. Rugose mosaic aggravated a toxic effect of potato extract on 
tobacco which was eliminated by Berkfeld-candle filtration. Rugose and latent 
mosaics were studied better on potato, tobacco, and jimsonweed than on tomato 
and several other solanaceous plants. Beans proved immune. The best method 
found for inoculating potato plants was by leaf mutilation, while for tobacco 
and jimsonweed application by means of a wooden pot label proved most satis¬ 
factory. Extracts from rugose-mosaicked green shoots proved more infective 
than those from affected colorless sprouts, seed tubers, or roots, and were some¬ 
times reduced in infectiveness by clarification. In affected potato, the age of the 
plants or their parts had more effect in determining the infectiveness of their 
extracts than in tobacco. The infectiveness of leaves was soon lost on drying. 
Aging in vitro for several hours increased the infectiveness of extracts, but 
further aging progressively reduced it, and under some conditions the virus be¬ 
came inactivated within a few days. Infectiveness was inhibited later at low 
temperatures, and later in tobacco than in potato. Latent mosaic virus sometimes 
resisted aging longer than that of pure rugose mosaic. 

Extracts of rugose mosaic were usually Inactivated when brought to 60®- 
66 ® C., or when held for 10 min. at 56®, but the thermal death point varied. Ex¬ 
tracts of this virus were inactivated at about 1 - 0.1 percent on dilution in water, 
and healthy potato juice had a slightly greater inactivating effect. Latent 
mosaic virus was somewhat more persistent than the rugose. Pokeweed 
juice inactivated rugose mosaic but not latent mosaic extracts. The virulence 
of rugose mosaic virus was considerably reduced by ultrafiUration, whereas 
the latent mosaic virus was but little affected. Neither SO pounds* pressure 
nor clarification reduced the infectiveness of rugose mosaic extract significantly. 
Latent mosaic virus was more resistant to formaldehyde and an H 2 SO 4 clean¬ 
ing fluid than the rugose, but was similar in response to other chemicals tested. 
The lethal point of HOI for rugose mosaic varied with conditions within the 
range of about 0.07 to over 0.6 percent. The inactivating strength for ethyl 
alcohol was over 60 percent, for NaCl about 5 percent, for HCHO about 0.5 
percent, for HCl and NaOH about 0.2 i^ercent, and for CuSOi and the cleaning 
fluid about 0.1 percent 

Preliminary comparisons of mosaics on potato and other plants indicated that 
the methods used for these studies of the properties of rugose mosaic are 
unsatisfactory for mild, crinkle, and leaf-rolling mosaics of i)otato. It was 
found that tobacco mosaic can infect Qreen Mountain potatoes, and that potato 
streak and tobacco spot necrosis both resemble mosaic. The virulence of latent 
mosaic was not increased by eight successive tobacco passages. 

The bibliography contains 23 references. 

A study of potato yellow dwarf in New York, L, M. Black ([Note York} 
ComeU 8ta. Mem. 209 (19S7), pp. 23, pla. 4, figa. 2).—^Yellow dwarf has caused 
serious losses to the certified seed potato industry of New York, and the loss 
to table-stock growers has also sometimes been heavy. The acute and chronic 
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stages are differentiated, and previous descriptions of the acute stage are 
supplemented by a description of the floral symptoms. Amelioration of the 
symptoms in the chronic stage was found to progress to a certain apparent 
equilibrium between the unattenuated virus and the changed host. 

MyzuB peraicae failed to transmit the virus, and evidence was also negative 
for Empodsca fahae, Macrosiphum aolanifoUi, Myzua pseudosolani, Deltocepha- 
lus inimicuSy Phenacoccus gossypiiy Pseudococcm citriy Lygus pratensiSy and the 
potato flea beetle. However, the clover leafhopper AceratagalUa aanguino- 
lenta proved to be a vector. Its range (throughout the United States, except 
the Paciflc slope) Includes the known range of yellow dwarf. It may occur in 
potato flelds from the time when the sprouts emerge until the vines die and 
may be found viruliferous in any season, being capable of overwintering the 
virus. Viruliferous leafhopi)ers may occur generally distributed in clover 
flelds. 

Among the legumes. Trifolium pratenaey 2P. hyhridumy T. repenSy and T. 
agrarium proved susceptible, and medium red clover T. pratenae is probably an 
important reservoir. In the Solanaceae, the virus was transferred to 17 U. S. 
Department of Agriculture seedling varieties and 6 wild species of potato. 
Lycoperaicon eaculentumy Phyaalia heterophyllUy and Hyoscyamua niger also 
proved susceptible. 

Control measures are discussed in the light of the experimental results. 
It is recommended that seed plats be isolated from both diseased clover and 
diseased potatoes. Roguing proved unavailing where the disease was spread¬ 
ing rapidly. No control may be expected from selecting either small or large 
seed potatoes. Precautions against spread by the cutting knife proved unnec¬ 
essary. Development of new infections at the edge of a field in August may 
be taken as a warning that it has been invaded in the current season. Before 
use for seed, potatoes from such fields should be tested by growing or slicing 
a sample to ascertain more accurately the extent of the invasion. 

Potato yellow dwarf and medium red clover, B. O. Madeb (Amer, Potato 
Jour,y H {lD31)y No. 9y pp. 293-295). —The general results are reported of inves¬ 
tigations by the [New York] Cornell Experiment Station on this disease, carried 
by the clover leafhopper (AceratagalUa aanguinolenta). Not only is Trifolium 
pratenae a host (E. S. R, 75, p. 404), but evidence is presented indicating that 
it may be seed borne and thus account for sporadic outbreaks in new centers. 
Elimination of susceptible clover in the vicinity of potato fields is suggested as a 
practical means of preventing invasion by the disease. 

Insects that carry mosaic disease of sugarcane, J. W. Inobam (Sugar Bul.y 
16 (1937) y No. By pp. 4-7). —In addition to Aphis maidiSy the author, in coopera¬ 
tion with B. M. Summers, reports trials in Louisiana in which the rusty plum 
aphid (Hyateroneura aetariae) and the green bug or spring grain aphid 
(Towoptera graminum) also transmitted this virus. Other suspected sucking 
insects are named, and the influence of various environal conditions on the 
vectors and on the disease are discussed. 

The soil rot disease of sweet potatoes, L. H. Pesson and O. W. Edqebton 
(Louiaiana Sta. Oiro. 21 (1937), pp. 7, figa. 5). —The fungus-induced soil rot or 
“pox” diseas# is said to be threatening the sweetpotato industry in certain 
sections of the State, where it has been known since 1922 but not fully appre¬ 
ciated as serious until 1934. Preliminary tests gave promising results from 
soil applications of sulfur at the rate of 700 and 1,000 lb. to the acre, but the 
method must be tried in other seasons and under different conditions before 
it can be used generally. It is recommended that all possible measures be used 
to keep the infection from new flelds or localities and that outside seed be used 
onl;^ when known to be from localities free from the disease. 
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Blue mold infests tobacco fields, B. R. Kincaid (Fla. Grower, 45 (1981), 
No. 11, pp. 16, 17, fig. 1). —This contribution by the North Florida Experiment 
Station gives a brief summary of data on this disease and its control, with sea¬ 
sonal records for the State (1937). 

Control of tobacco blue mold (downy mildew) and tobacco flea beetle (a 
progress report in two parts).—Control of tobacco blue mold (downy 
mildew), S. A. Wingabd and R. G. Hendekson (Virginia 8ta. BuL SIS (19S7), 
pp. 1-10, figs. 4), —The symptoms and fungus causes of blue mold are briefly dis¬ 
cussed and recommended measures for control are outlined in detail, including 
the cultural, spray, and fumigation procedures. Part 2 is noted on page 830. 

Studies on tobacco downy mildew in Virginia, R. G. Hbndebson (Virginia 
8ta. Tech. Bui. 62 (19S7), pp. 20, figs. 8), —Histological studies of seedling leaves 
infected with Peronoapora tahacina indicated that the parasite may penetrate 
the epidermis directly. After Infection the fungus develops abundant inter¬ 
cellular hyphae in the leaf mesophyll and stem cortex, and parasitizes the 
host cells by haustoria. Nutrition tests Indicated that tobacco with a high 
nitrogen or low potassium supply is more resistant than with the reverse 
proportions. 

A preparation of cuprous oxide and cottonseed oil proved most effective of 
the sprays tested. Calcium monosulflde was also effective, but caused severe 
injury when treated plants were transferred to the fleld in dry, warm weather. 

Twenty-one literature references are included. 

Chemical studies on the virus of tobacco mosaic, VIII—X, W. M. Stanley 
(Jour, Biol. Ohem., 117 (19S7), No. 1, pp. S25-S40, fig. 1; 2, pp. 755-770; 121 
(19S7), No. 1, pp. --Continuing this series (E. S. R., 77, p. 800), the 

following three papers are included: 

VIII. The isolation of a crystalline protein possessing the properties of 
aucuha mosaic virus. —“A crystalline protein which has the properties of 
oncuba-mosaic virus has been isolated from Turkish tobacco plants Infected 
with this virus. The virus activity, chemical composition, optical rotation, 
crystalline appearance. X-ray diffraction pattern of crystals, and general 
chemical and serological properties of this protein are either identical or 
very similar to those of tobacco-mosaic virus protein. Aucuba-mosaic virus 
protein may be distinguished from the latter by its larger crystals, its more 
silky and opalescent solutions, its lower solubility, its more alkaline isoelectric 
point, and its greater sedimentation constant. The isolation, from Turkish 
tobacco plants diseased with aucuba-mosaic virus, of a crystalline protein 
differing from tobacco-mosaic virus protein demonstrates that two different 
strains of a virus give rise to two different proteins.” 

IX. Correlation of virus activity and protein on centrifugation of protein 
from solution under various conditions. —“Ultracentrlfugation of solutions 
of mixtures of tobacco-mosaic virus protein and tobacco proteins, egg albumin, 
trypsin, and pepsin, respectively, resulted in the sedimentation of the high 
molecular weight virus protein in the form of a crystalline mass at the bottom 
of the tube and in the concentration of the virus activity in this protein mass. 
The supernatant liquids containing the low molecular weight proteins were 
found to possess practically no virus activity. This indicates that the virus 
activity is not due to an agent which may be separated from the high 
molecular weight protein and transferred to other proteins, such as low 
molecular weight tobacco proteins, egg albumin, trypsin, or pepsin. 

“When virus proteins were centrifuged at their Isoelectric points or when 
negatively or positively charged virus protein ions were centrifuged from solu¬ 
tion on an angle centrifuge so that the upper portion of the supernatant liquids 
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contained from about 5 to 15 percent of the original protein, the virus activity 
of different portions of the centrifuged preparations was proportional to the 
amount of high molecular weight protein present. Ultracentrifugation of over 
99.9 percent of the high molecular weight virus protein from solution yielded 
a supernatant liquid possessing an activity approximately proportional to the 
protein remaining in solution. The results demonstrate that in solutions at 
different hydrogen-ion concentrations and in the presence of other proteins the 
virus activity remains with the high molecular weight protein, and are evi¬ 
dence, therefore, that the virus and the protein are identical and hence that 
the virus activity is a specific property of the high molecular weight protein.** 

X. The activity and yield of vit'us protein from plants diseased for different 
periods of time. —“The increase of tobacco-mosaic virus protein in Turkish 
tobacco plants has been determined by isolating the virus protein in plants 
diseased for different periods of time. The eflSciency of the Isolation technic 
was determined by isolating virus protein from artificially prepared mixtures 
containing known amounts of virus protein. It was found that about 40 per¬ 
cent of the virus protein can be isolated from plants containing only about 1 
part of virus protein per 100,000 parts of plant material. Virus protein in 
Turkish tobacco plants was found to increase from an estimated 10 mg per 
gram of plant material to about 3 mg per gram of plant material during the 
course of 5 weeks. Virus protein in inoculated leaves was estimated to 
increase over a million times during a 4-day period. Although the virus pro¬ 
tein content was found to reach a maximum 5 weeks after inoculation, the 
rate of increase was found to be greatest during the first 3 weeks. The total 
nitrogen content of extracts of diseased plants was found to remain about 
constant over long periods of time, whereas the protein nitrogen content was 
found to increase and reach a maximum and then to decrease. The amount of 
low molecular weight protein was found to decrease as the amount of the 
virus protein increased. No significant difference was found in the virus ac¬ 
tivity of protein obtained from plants that had'been infected for from 2 to 13 
weeks, although that of protein obtained from plants infected for only 1 week 
was significantly les.s.” 

Molecular sedimentation constants of tobacco mosaic virus proteins ex¬ 
tracted from plants at Intervals after inoculation, R. W. G. Wyckofp {Jour. 
Biol. Chem., 121 (1937), No. 1, pp. 219-224^ pl^l). —“Analytical ultracentrifugal 
studies have been made of the sedimentation rates of virus proteins isolated 
from series of Turkish tobacco plants harvested 1, 2, etc., up to 13 weeks after 
inoculation with the ordinary strain of tobacco-mosaic virus. These protein 
samples were prepared in two ways, half by quantity ultracentrifugation and 
half by chemical methods involving ammonium sulfate precipitations, the solvent 
in both cases being 0.1 m phosphate buffer of pH 7. The virus proteins ex¬ 
tracted from plants within 4 weeks of Inoculation and purified by quantity 
ultracentrifugation consist of a single molecular species. These molecules, 
which are also present in all other preparations, have = 174X10*"'* cm sec.“' 
dynes”'. A second molecular component with «so®=200X10”'* exists in the 2- 
and 3-week samples made with ammonium sulfate and develops after a few days 
in the cori^sponding ultracentrifuged proteins; it is present in the proteins from 
plants that have carried the disease for more than 4 weeks. The very young 
1-week protein differs from those longer in the plant in that even treatment with 
ammonium sulfate does not produce the heavy molecular component. 

“Tobacco-mosaic virus proteins isolated by ultracentrifugation from plants 
2 and 18 weeks after inoculation are single boundaried if distilled water rather 
than phosphate buffer is used as solvent. The virus protein in the plants 
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themselves hence consists of only one molecular species; it changes with 
length of time after inoculation, becoming more and more readily Influenced 
by salts. 

“Tobacco-mosaic virus proteins isolated and purlfled by differential ultra¬ 
centrifugation or by two cautious crystallizations with ammonium sulfate show 
a high degree of molecular homogeneity; when water rather than phosphate is 
used as solvent, the ultracentrlfuged proteins are unusually homogeneous. The 
sharply sedimenting boundaries of such proteins contrast with the diffuse 
boundaries and greater mean sedimentation constants given by samples sub¬ 
jected to more extensive treatment with chemicals.” 

An nltracentrifugal study of the pH stability of tobacco mosaic virns pro¬ 
tein, R. W. G. Wyckoff {Jour, Biol, Chem,, 122 (19S7), No, 1, pp, 2S9-247, pis, 2, 
fig, 1), —On the alkaline side of the Isoelectric point the virus protein molecules 
remained unchanged for at least 2 mo. at H-ion concentrations up to 8, decom¬ 
position occurred at pH 9, was more rapid as the pH was raised, and was 
practically instantaneous at pH 11. The split products were smaller in the 
more alkaline solutions. On the acid side, the molecular changes began at pH 
1.8-1.5, and at pH 1.5 destruction was complete within a few hours. 

The three protein samples tested were isolated by quantity ultracentrifuga¬ 
tion and gave sharply sedimenting boundaries. One was double-boundaried, 
and the other two contained only one molecular component. 

Insofar as different experimental conditions permitted comparisons, the 
effects of pH on infectivlty and molecular stability were parallel, which agrees 
with the assumption that Infectivity is a property of the protein molecules. 

Influence of host nutrition on systemic development of tobacco mosaic, 
B. L. Spencer (Plant Physiol., 12 (1987), No, 8, pp, 82S-882), —Symptoms of 
systemic Infection with a yellow strain of tobacco mosaic appeared earlier in 
sand-culture plants that had received nutrient solutions containing either a 
deflciency or excess of nitrogen than in those with medium amounts, and it 
appeared immaterial whether treatment with excess nitrogen started 1 or 4 
weeks before inoculation. Plants with no phosphorus showed systemic symp¬ 
toms earlier than those that had received excess phosphorus for 1 week prior 
to inoculation, and the latter showed symptoms earlier than plants receiving 
excess phosphorus for 2, 3, or 4 weeks prior to inoculation. The plant growth 
was directly correlated with the duration of the excess-phosphorus treatment. 
The time of appearance of systemic symptoms was also directly correlated with 
the duration of excess-potassium treatment, but the high-potassium treatment 
retarded growth more than the i)otassium-deflcient treatment. 

It is concluded that systemic development was accelerated by high-nitrogen 
nutrition and retarded by either high-phosphorus or high-potassium nutrition. 
The rapidity with which the systemic symptoms developed showed no apparent 
correlation with the distance the virus had to travel. 

The parasitism of dadosporium fulvum Cooke and the genetics of re¬ 
sistance to it, A. N. Langford (Canad, Jour, Res., 15 (1987), No, 8, Sect, O, pp, 
108-128, pis, 8, fig, 1), —Four physiologic forms of this imperfect fungus (causing 
the leaf mold disease of tomato) were differentiated by pathogenic differences, 
and cultural studies also indicated this species to be a composite of physiologic 
forms. Saltant strains of differing degrees of stability were isolated repeat^ly 
from single one-celled spore cultures, and since each cell of a conidium contains 
a single nucleus these saltant strains are considered to have arisen as a result 
of mutations (in the broad sense of the term). Four classes of reaction to 
the fungus are defined, viz, complete susceptibility, two types of partial resist¬ 
ance, and immunity. The reaction between pure lines of the host and para- 
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site is said to be plastic. Environally conditioned variations in each of the 
four reaction types are described, and the seasonal fluctuations in the reaction 
of the Stirling Castle variety to Form 1 are noted as outstanding. The fail¬ 
ure in the expression of the Inherent resistance to this variety during mid¬ 
winter at Toronto is shown to be due largely to the reduced light experience 
of plants grown at this time, while the failure of such plants to support sporu- 
lation is due to the low relative humidity in the greenhouses. 

The Red Currant tomato {Lycopersicum pimpinellifolium) was found to 
carry, in addition to the dominant factor for immunity, an independently seg¬ 
regating dominant factor which, in the absence of the immunity factor, governs 
resistance to all four strains of C. fulvum. The resistance of Stirling Castle 
to Forms 1 and 3 is shown to be due to another dominant factor. Among the 
host genetic factors modifying the main reaction tjnpes is the recessive lutes- 
cence factor in the homozygous condition. Its most striking effect is the pro¬ 
duction on genetically immune individuals of small, inconspicuous infectioj 
spots whose increase in size is soon arrested. The linkage studies have lo 
cated the three resistance factors in MacArthur’s chromosome maps of th( 
tomato. 

The conflicting reports on the resistance of tomato varieties to 0, fulvun 
are discussed in the light of physiologic specialization and of a plastic hos 
reaction. 

Increase of transpiration rates of tomato leaves dne to copper sprays 
K. K. Kbausche and B. E. Gilbebt (Plant Physiol., 12 (19S1), No. S, pp. 85S- 
860). —^As a result of this study by the Rhode Island Experiment Station, it is 
deemed probable that copper and calcium on a leaf surface will readily pene¬ 
trate to induce changes in the permeability of the membranes of the guard and 
mesophyll cells so that water loss occurs at varying rates. It also seemed 
evident, in substantiation of earlier work, that copper sprays increase transpira¬ 
tion, particularly at night. In tomato leaves the major portion of this increased 
transpiration was not stomatal, and copper sprays did not seem to affect the 
behavior of the stomata. It is concluded that in tomatoes transpiration must 
occur largely through the cuticle, and that this must be subject to great modifica¬ 
tions in rate by copper sprays. 

Environmental conditions influencing the development of tomato pockets 
or puffs, A. 0. Fosteb and E. C. Tatman (Plant Physiol., 12 (1937), No. 3, pp. 
873^-880). —Except for the literature review (with bibliography of 11 titles), 
the essential points of this work have been previously noted from another 
source (E. S. R., 78, p. 66). 

The control of canning tomato diseases in Pennsylvania, R. S. Kirby and 
O. D. Bubke (Canner, 86 (1937), No. 2, pp. 20, 22). —The data presented in this 
contribution from the Pennsylvania Experiment Station indicate that seedbed 
spraying should be adopted as a regular practice, and that under severe disease 
conditions fleld spraying with some of the newer types of copper sprays may 
be profitable. Of the numerous diseases attacking tomatoes in the State, 
Altemaria collar rot and leaf spot, Septoria blight, mosaic, Fusarium wilt, and 
bacterial canker are said to cause the greatest losses, in descending order of 
importance. 

Breeding high-quality wilt-resistant watermelons, D. R. Porteb (California 
8ta. Bui. 6U (1937), pp. 43, figs. 16). —Seven watermelon varieties (five de¬ 
veloped in Iowa and one each in Florida and Australia) proving resistant to 
Fusarium niveum in California but not of acceptable type or quality under, the 
conditions there indicated the need for local resistant strains. Continued 
propagation of resistant stock of the susceptible Klondike and Grey Monarch 
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varieties (carrying the genes for resistance), with complete control of self- 
poUination, has resulted in new varieties resistant enough for profitable crop 
production on badly infested soil. Hybrids of Klondike with Pride of Muscatine 
or Iowa King proved decidedly inferior to Iowa Belle-Klondike hybrids. 
Klondike R7, a new resistant variety released recently, differs from commercial 
Klondike in fruit type, skin sutures and color, and reaction to wilt, and it is 
rcommended for any locality where Klondike has proved adapted. 

A brief history is given of the development of wilt-resistant varieties, indi¬ 
cating that the genes for resistance are carried by the commercial varieties 
Kleckley Sweet, Dark Seeded Grey Monarch, White Seeded Grey Monarch, and 
Klondike. The resistance in Iowa Belle, Iowa King, Conqueror, and Klondike 
R7 is traced back to the stock citron used by W. A. Orton in developing resist¬ 
ance to F, niveum. Improved Stone Mountain No. 5 obtained its resistance from 
Japan No. 7. 

The value of the refractometer in breeding work was indicated, and numerical 
values of shape indexes were found useful. The host-parasite relationships in 
wilt are discussed, and certain precautions for the benefit of seed producers are 
noted. The definite need is stressed for some more refined technic for deter¬ 
mining accurately the relative resistance of varieties and hybrid material. 

Black stem rust: Its history, biology, and control in connection with the 
barberry question, E. Lehmann, H. Kummeb, and H. Dannenmann {Der 
Schwarzrost: Seine Oeschichte, seine Biologie, und seine Bekwmpfung in Ver- 
bindung mit der Berberitzenfrage. Miirvchen (Munich): J. F, Lehmanns Verlagy 
1937t pp. XXIV-}-584, pi- I, figs. 87).—^This monograph of the subject concludes 
with an index and over 56 pages of literature references arranged alphabetically 
by authors. 

A study of the fungous fliora of wheat roots, P. M. Simmonds and R. J. 
Ledinoham (ScU Agr.f 18 (1937) ^ No. 2, pp. 40-59^ pi. i, fig. 1). —The authors 
studied 806 isolates representing 27 genera from the subcrowii internode and 
roots of wheat plants excavated in Saskatchewan (1935-36), the results being 
tabulated and totaled to show the vertical distribution and frequency of their 
occurrence at the two stations investigated. More isolates were obtained from 
the first foot than from lower levels, and over 50 percent of the total identified 
\\ere classed as pathogenic. Pathogenic fungi were rarely isolated from roots 
below the first foot, and miscroscopic examination of preserved material rarely 
revealed lesions on roots below that level. A probably mycorhizal fungus was 
commonly seen in many of the seminal root collections. The pathologic signifi¬ 
cance of these studies is briefly discussed. 

Fruit diseases in 1035, O. O. Boyd (Mass. Fruit Growers^ Assoc. Rpt., 4^ 
(1936) t pp. 34-37). —^Thls contribution by the Massachusetts State College pre¬ 
sents local seasonal data on diseases of apples and small fruits. 

The boron content of apple tissues as related to drought spot and corky 
core, C. G. Woodbbidgb (Sci. Agr., 18 (1937)t No. I, pp. 4i-4S). —Low boron con¬ 
centrations in the tree tissues were correlated with high incidence of these 
diseases. In twigs from trees severely affected the content was generally below 
10 p. p. m., while in those from healthy trees it did not usually fall below 14 
p. p. m. No correlation was found between low concentrations of boron in the 
soil and incidence of the disease, but high soil concentrations, induced by treat¬ 
ment with either boric acid or borax, were associated with a general freedom 
from these diseases. 

The origin of russeting in the Golden Russet apple, H. P. Bell (Canad. 
Jour. Res., 15 (1937), No. 12, Sect. O, pp. 560-566, figs. 15). —‘'About the time 
of full bloom many epidermal cells divide by a tangential wall. Later in June 
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all the epidermal cells become vacuolated, and some divide again by tangential 
walls forming a layer varying from two to four cells thick. Early in July 
a cambium is initiated in the innermost cells of epidermal origin. This 
cambium is very active and immediately gives off cells which differentiate into 
cork. Nonrusseted portions may have either n very thick convoluted cuticle 
or a double layer of cuticle. The development of the periderm and the histology 
of the mature protective layers are illustrated.** 

Factors influencing the development of soggy break-down in apples, H. H. 
Plaqge and T. J. Manet {Jour, Agr. [17. S,], 55 (I5J7), No, 10, pp. 7dP- 
76S, figs. 7).—As a result of 11 years’ study by the Iowa Experiment Station, it 
is shown that fruit maturity at picking date affects its tendency to break-down, 
but not always in the same direction for different varieties. Prompt storage 
frequently caused Jonathan (and usually Northwestern Greening) to be more 
susceptible, while similar storage of Grimes Golden, Wealthy, and Goldeij 
D^cious usually caused them to be more resistant. Three seasons* tests with 
Winter Banana indicated a response similar to Jonathan. When held 5-10 
weeks at 60® F. before storage, Jonathan, Grimes Golden, Winter Banana, 
and Northwestern Greening exhibited marked resistance to soggy break-down, 
while Golden Delicious developed more of the trouble, though tending also 
to resistance. Hesults with picking-maturity and prestorage-delay tests sug¬ 
gested that susceptibility is associated with the stage of respiratory activity 
attained by the fruit when stored. Continuous movement of the storage-room 
air proved unsatisfactory as a control measure. 

Studies on the periodic development of the condition indicated the Initial 
and final dates of its occurrence and a rather definite period of development. 
Jonathan with 100-percent color in storage at 30® proved more susceptible than 
fruit of like maturity having 25 to 50-percent color. Northwestern Greening 
with full color was also more susceptible. Of the varieties tested the last 
named was the only one in which large friilts were more susceptible than 
small fruits. Varieties from the same orchards in different years, and from 
different orchards in the same year, showed marked differences in susceptibility 
to break-down. 

The general conclusion as to control is that the most satisfactory method 
in all susceptible varieties under all the conditions tested is to store apples at 
36® rather than at lower temperatures. 

A bibliography of 21 titles is included. 

The shot-hele disease of peaches, apricots, and almonds, E. B. Wilson 
(Blue Anchor, H (1957), No, 11, pp, 6, 7, figs. S ),—Fuller results of this study 
by the California Experiment Station have been previously reported (B. S. B., 
78, p. 67). 

[The control of peach diseases in Virginia], B. H. Hubt (Virginia 8ta, Bui. 
512 (19S7), pp. 16, fig. f).—This study is reported in two parts as follows: 

I. The control of peach leaf curl, scab, and hrown rot .—According to the 
field trials reported, leaf curl can be controlled under Virginia conditions with 
bordeauz mixture, lime-sulfur solution, or coal tar oil spray thoroughly applied 
before tdb buds swell. Brown rot is said to be easily controlled with sulfur 
sprays if the orchard has been thoroughly cleared of mummies during the 
dormant season, 8-4 applications usually sufficing for fruit rot control. The 
preharvest application is deemed the most Important for Insuring against fruit 
rot in Virginia. Peach scab is also easily controlled, the sulfur sprays .used 
against brown rot sufficing for this disease as well. 

n. Bptuy materiaU for peaches .—Some of the newer developments in peaCh 
-fungicides are summarized, including home-made wettable sulfur (with discus¬ 
sions of wetting agents, reconditioning the sulfur, methods of wetting BUlfUTf 
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wettable sulfur with lime-sulfur and Glutrin, and a method of preparing wettable 
sulfur, using lime-sulfur and Glutrin as the wetting agent), commercial wettable 
sulfurs (Kolofog, Flotation sulfur, Mike sulfur, Micronized sulfur, Sulcoloid, 
and Crown sulfur), and the place of zinc sulfate in the peach spray program, 
including its effect on the peach tree, its value as a fungicide and as a preventive 
of arsenical injury, and methods of preparing zinc-lime spray and of adding 
wettable sulfurs and lead arsenate to the zinc-lime spray. 

Home-made wettable sulphur as a peach fungicide, B. H. Hubt (Fa. State 
Hort. Soc, Rpt,, 41 {19S6)f pp. 201-20S), —^This contribution by the Virginia Ex¬ 
periment Station gives a general discussion of the subject, including the proper 
grade of sulfur, the amount to use, wettable agents for sulfur, and methods of 
preparing home-made wettable sulfur. 

Another role of zinc-lime in combination peach sprays, J. W. Heubebqeb 
and J. F. Adams {Peninsula Hort. Boo, [Del.] Trans,, 50 {1956), pp. 55-59, 
figs. 3). —^As shown by the Delaware Experiment Station, “when hydrated lime 
is combined with zinc sulfate a heavy precipitate results, and when hydrated 
lime is combined with both acid lead arsenate and zinc sulfate the hydrated lime 
reacts with both materials to produce a heavy, conspicuous precipitate. When 
these three materials are combined with a wettable sulfur the heavy precipitate 
completely destroys the dispersion of the sulfur particles and they are carried 
down with the precipitate. As indicated by laboratory adherence and toxicity 
tests, this heavy precipitate is directly responsible for the increased adherence 
and fungicidal toxicity of the combination spray films over wettable sulfur 
spray films alone after rain tests (washings).’* 

Diseases and insects of small fruits, 0. B. Oosby, W. D. Mills, and J. A. 
Evans (JV. Y. State Ool. Agr., Cornell Ext. Bui. 306, rev. {1937), pp. 33, figs. 2 ).— 
This is a handbook of general information. 

A new fungus on Ficus nitida Thunb,, J. A. Jump (Jour. Agr. Univ. Puerto 
Rico [Col. iSfa.], 21 {1937), No. 4, pp. 573-575, pi. 1).—Uypoxylon horinquensis 
n. sp., forming unusually large stromata on the branches and trunk of its 
host, is described and illustrated. 

Controlling brown rot in citrus fruits and foliage, H. S. Fawcett and L. J. 
Klotz {Citrus Leaves, 17-B (1937), No. 10, pp. 3, 29). —Control measures are 
summarized in this contribution from the California Citrus Experiment 
Station. 

Effect of zinc applications on the crop of grapefruit trees affected with 
mottle-leaf, B. B. Pabkeb {Uilgardia [Califomia Sta.], 11 (1937), No. 2, pp. 35- 
53, figs. 10). —Mottle-leaf was found to affect greatly both total yield and quality 
of the fruit Sprayed with zinc preparations at the start of the blooming 
period, a typical orchard previously moderately affected responded during 
the first season with normal growth and increase in the fruit set The fruits 
were also larger, and the commercial grade was improved. Severely affected 
trees responded most strikingly to treatment, the growth and foliage char¬ 
acteristics becoming normal within a few weeks and the crop the following 
season being increased several hundred percent. In contrast to the badly 
affected, untreated trees, the fruit produced by comparable treated trees was 
normal in size and shape and more pleasing externally. Besinlike formations 
in the albedo were lacking, and such fruit had a thinner rind and contained 
more Juice. Hydrocyanic acid fumigation injury occurred on the small fruits 
of severely affected but not on comparable fruits of treated trees. 

“The degree of response as measured by the quantity and quality of tne 
crop produced was found to be related to the severity of the ssrmptoms, all 
treated trees apparently losing for a time the symptoms of mottle-leaf and 
the cropping limitations imposed by it. The results are in accord with the 
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view that zinc treatment is specific for mottle-leaf. They suggest that, in the 
absence of leaf symptoms, zinc treatment will have little, if any, effect on the 
size and quality of the crop produced.” 

Grapefruit yield, quality as influenced by mottle leaf, and zinc treatment, 
B. R. Parkeb (Calif. Citrogr., 23 (1937), No. 1, pp. U, 16, fig. i).—This is a 
summary of the studies reported upon more fully above. 

Investigations on the cause of decline disease in date palms, D. E. Buss 
(Date Orowera* Inst. Rpt., 11 (193J^), pp. 4-d).—In this study by the California 
Citrus Experiment Station, Omphalia sp. was found in decline-diseased palms 
but never in healthy ones, and following experimental inoculations lesions on 
underground parts resembling those on spontaneously affected trees in the field 
were produced. Healthy palms set in soil infested with this ftmgus developed 
the disease within 5 yr. Because the fungus is apparently responsible for root 
decay in decline-diseased palms, the lesions induced are a specific diagnostic 
character. Such symptoms of disease as the premature death of leaves, growth 
retardation, and unfruitfulness may be secondary to the root necrosis. If this 
be true, Omphalia sp. may be considered the primary cause of the decline disease. 

Soil disinfection as a means of combating decline disease in date palms, 
D. B. Buss (Date Growers' Inst, Rpt., 12 (1935), pp. 13-16). —^Based on th€ 
literature and on experimental work here reported by the California Citrus Ex¬ 
periment Station, soil disinfection is considered at present the most promising 
means of combating decline disease in areas where the infection threatens to 
spread to adjoining healthy palms. Although rather expensive, carbon bisulfide 
acts quickly and then escapes from the soil, leaving no harmful residue. 

The spread of decline disease in date palms, D. B. Buss (Date Growers' 
Inst. Rpt., 14 (1937), pp. 4-8). —This contribution by the California Citrus Experi¬ 
ment Station summarizes previous work on the disease and shows that two 
species of Omphalia are involved in its etiology, that the mycelium apparently 
grows through the soil from tree to tree, and that it is carried on diseased palms 
and their offshoots. The fungus was demonstrated on roots of apparently 
healthy trees on the margin of decline areas, indicating that the first phase 
of the disease is confined to the roots. Factors involved in its epidemiology are 
discussed, and its eradication by soil disinfection and use of healthy offshoots for 
planting are suggested as measures limiting its spread. 

Rhizosis, a recently discovered disease of date palms, D. E. Buss (Date 
Growers' Jnst. Rpt, 13 (1936), pp. 4-6). —^Rhizosis, first observed in 1983 and 
known only on date palms in the Coachella Valley, is characterized by a rapid 
wilting and dying of the leaves and fruit stalks and necrosis of the roots. In 
this study by the California Citrus Experiment Station, Ceratostomella sp. was 
isolated from affected trees and shown to be highly pathogenic and to reproduce 
the symptoms experimentally. A preliminary soil disinfection test indicated 
that this fungus is more difficult to kill in buried root segments by certain soil 
fungicides than are Omphalia sp. and Armillaria mellea under similar conditions. 

A decay of ornamental cacti caused by Aspergillus alliaceus, J. J. Taub£n- 
HAus and Q. E. Altstatt (M'goologia, 29 (1937), No. 6, pp. 681-685, fig. 1). —In 
this contriljution by the Texas Experiment Station, “A. alliaceus is recorded as 
causing a pad decay of several species of ornamental cacti. This is believed 
to be the first record of the organism causing a decay of cultivated plants in 
the United States. The disease was reproduced by artificial inoculation on 
normal cactus pads, using either spores or sclerotia of the fungus as the source 
of inoculum. Successful inoculation occurred only when the organism was 
introduced through needle pricks. A. alliaceus was also shown to be able to 
c^use a decay of several mature fruits and vegetables at room temperature. 
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As with the Inoculations on cacti, infection resulted only when the spores or 
the sclerotia of the fungus were Introduced through needle pricks/' In a small 
test with 4-4-50 bordeaux mixture, spraying both plants and soil gave prom¬ 
ising results. 

Report on experiments to control leaf spot on irises, K. E. Maxweul 
(Florists* Rev., 80 (1937), No. 2072, pp. 24, 25, fig. 1). —In these cooperative ex¬ 
periments by Cornell University and the Nassau County (N. Y.) Farm Bureau, 
substantial reductions of infection with Didymellina. macrospora were obtained 
by bordeaux mixture (4-4-50) or flotation sulfur (4-50), with addition of 
potassium rosin soap or potassium flsh oil rosin soap as wetter and spreader. 
Three bordeaux applications with the latter spreader injured some varieties, 
but the first proved satisfactory for use with bordeaux. Sulfur dust was less 
effective than an equal number of spray treatments. 

Observations indicated large differences in varietal susceptibility. 

Recent findings pertaining to the use of sulfuric acid for the control of 
damping-off disease, S. A. Wilde (Jour. Forestry, 35 (1937), No. 12, pp. 1106- 
1110). —This study by the Wisconsin Experiment Station “throws new light upon 
the problem of the use of sulfuric acid as a disinfectant in forest nurseries. 
It emphasizes the importance of the concentration of the solution, its rate of 
application, and the modifying influence of several soil properties which may 
be responsible for failure of the treatment or destruction of nursery stock. 
Experience in several Wisconsin nurseries has shown that sulfuric acid is the 
cheapest and one of the most reliable disinfectants for the control of damping- 
off disease, provided it is used on suitable soils, in adequate amounts, and in 
proper dilution." 

Blister rust activities in California, 1936, G. A. Root (Calif. Dept. Agr. 
Bui., 25 (1936), No. 4, pp. 622-624). —^This cooperative report by the U. S. D. A. 
Bureau of Entomology and Plant Quarantine, the California Department of 
Agriculture, the State Division of Forestry, and the University of California 
discusses the progress made in blister rust control in the State, together with 
data on the discovery of the disease on the currant host (1935) and on a 
survey of pines (1930) indicating diseased trees, currants, and gooseberries at 
several points, and followed by an intensive scouting campaign bringing to 
light sugar pine Infestations in southern Oregon and California. The rust is 
said to be attacking sugar pine in the same manner that it kills western white 
pine, viz, through the development of cankers on such a large number of 
lateral branches that starvation results and death quickly follows from that 
cause. 

A list of Missouri fungi with special reference to plant pathogens and 
wood-destroying species, W. E. Manbval (Missouri Univ. Studies, 12 (1937), 
No. 3, pp. 150). —The previously published list of wood-destroying fungi has 
been noted (B. S. R., 57, p. 146). The present annotated list, a contribution by 
the University of Missouri based mainly on a study of actual specimens or of 
the literature (526 titles given), includes principally the wood-destroying fungi 
and other plant pathogens, but also a small number of saprophytes and of dis¬ 
eases due to viruses or to physiological or environal conditions. The list is 
arranged alphabetically, and a host index is provided. Nearly 1,200 definitely 
identified species and varieties of organisms are listed, and in addition 90 others 
identified only as to genera. Of the former group there are 4 nematodes, 39 
bacteria, 4 Myxomycetes, 45 Phycomycetes, 188 Ascomycetes, 510 Basidiomycetes, 
394 Fungi Imperfecti, and 7 Mycelia Sterilia. In addition there are listed* 21 
virus diseases on 18 hosts, and 29 so-called physiological diseases, making a 
total of 1,331 organisms and diseases on about 700 different hosts. 
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Nutritional characteristics of certain wood-destroying fungi, Polyporus 
betulinus Fr., Fomes pinicola (Fr.) Cooke, and Polystictus versicolor Fr., 
H. H. LaPuzb (Plant Physiol., 12 (1937), No. S, pp. 623^46, figs. «).— The nutri¬ 
tion of these fungi was studied by observing their growth on qualitatively 
varied artlhcial media, on media containing phenolic compounds, aqueous ex¬ 
tracts of woods, and oxidation-reduction and pH indicators, and on wood. 

Certain nutritional characteristics proved to be common to all three species, 
while in other respects wide differences occurred—all discussed in detail. Among 
the differences, the presence of a strong oxidase system was recognized in P. 
versicolor, while oxidases were very weak in F. pinicola and not detectable in 
Polyporus hetulinus. Reductases were especially abundant in the last two, but 
appeared zo be weak in the first species. 

The possible causes of specificity in these fungi on wood in nature are the 
absence of essential nutrients and the presence of toxic substances in woods 
which may affect their Initial development, respiration, or fructification. “It 
was possible to distinguish physiologically between these (1) gymnosperm-in- 
habiting and angiosperm-inhabiting fungi, (2) white rot-producing and brown 
rot-producing fungi, and (3) fungi specific and those not specific for certain 
woods in nature.*' 

Factors affecting the pathogenicity of Fomes lignosus Klotzsch, J. G. 
Habbab (Minnesota Sta. Tech. Bui. 123 (1937), pp. 28, figs. 9). — F. lignosus, a 
tropical fungus causing root rot of rubber (Hevea hrasiliensis), is a facultative 
parasite with wide host range (listed) and distribution throughout the tropics. 
Its taxonomy has long been disputed, some 34 synonyms having been used. Both 
large and small hyphae are produced, anastomoses are common, and clamp 
connections are very numerous. The binucleate cells predominate over the multi- 
nucleate. There were no sporophores in culture, but Imperfect chlamydospore- 
like structures were formed, Hyphal tip cells often produced spore-like struc¬ 
tures behaving as sclerotia. Under a number of conditions rhizomorphic strands 
were formed. 

The temperature range was 2®-36® C., with an optimum of 27®-30*. Growth 
occurred at pH 4-10the optimum being pH 0-7.5. Strand formation was in¬ 
duced by alkaline media. The fungus grew equally well in daylight or dark¬ 
ness, and giowth under blue, red, or yellow rays alone did not differ significantly. 
At optimum temperatures direct daylight was lethal, and ultraviolet in small 
quantities induced distorted growth and (apparently) abortive sporophores. 

The common fertilizer practices, as tested in pot experiments, had no significant 
direct effect on the development of the fungus in the soil. Many organic 
mercury dusts proved extremely toxic to the parasite. New Improved Ceresan 
proving effective at the rate of 1-200,000. The possibility of biological control 
was tested in a limited way, and is discussed, though no final conclusions are as 
yet deemed Justified. As to the pathogenicity of F. lignosus, study of a large 
number of strains from various localities is deemed very necessary to a full 
understanding of the problem. 

Observations on the length of dormancy of certain plant-infesting nema¬ 
todes, O. W. MoBeth (ffelminthol. Soc, Wash. Proo., 4 (1937), No. 2, p. 53 ).— 
Data on tht dormancy are discussed and tabulated for Ditylenchus dipsaci and 
Tylenchus halsamophUus on various hosts. 

The feeding of some hollow-stylet nematodes, M. B. Lutvobd (Helminthol. 
8oo. Wash. Proo., 4 (1937), No. 2, pp. 41-’4B). —^This paper by the [Hawaiian] 
Pineapple Producers' Experiment Station describes the technics used and reports 
details omitted from a preliminary paper previously noted (E. S. R, 77, p. 65). 
It also considers the feeding habits of three fungus-sucking species (Including 
IMylenohus intermedius) and briefly reports observations on the feeding of the 
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root knot nematode (Eeterodera marioni). Among the seven genera of hollow* 
stylet nematodes seen feeding, all used the stylet in puncturing and all held it 
protruded far into the food organism during the ingestion period. Penetration 
of a plant cell or of animal prey by a stylet is accomplished only when the 
nematode and its food object are held in some medium which offers sufficient 
resistance so that the force required to puncture can be applied. 

Notes on the feeding of Ditylenchns dipsaci (Nematoda: Tylenchidae), 
M. B. Linfobd (Helminthol. 800 . Wdsh. Proc., ^ (1937), No, S, pp. 4^, 47), — 
This study by the [Hawaiian] Pineapple Producers’ Experiment Station Indi¬ 
cates that D, dipsaci uses its stylet for puncturing plant cells and feeds with its 
stylet protruded. This plant parasite was also found able to feed on fungi, but 
the data are still too limited to determine the extent to which such feeding may 
favor its long survival in soils devoid of higher plants. 

The nematode Ditylenchns dipsaci (Tylenchidae) in tulip leaves, G. S. 
Cobb {Helminthoh 80 c, Wash, Proc.y 4 (1937)^ No, 2, p. 4S )»—Leaves of tulips 
growing on Long Island were found Infested with this nematode, a first report on 
this host in the United States. 

Experiments to determine the nematocidal qualities of beta naphthol, 
colloidal arsenate of lead and colloidal sulphur, C. W. McBeth (Helminthol, 
80 c, Wash, Proo.j 4 (1037), No, 2, pp, 53, 54) •—In tests with a soil heavily in¬ 
fested with the sugar beet nematode (Heterodera schachtii) and free-living 
nematodes, /9-naphthol proved the superior nematoclde, but the high cost of all 
three materials renders them economically impractical for field use. 

The formation and operation of the traps in the nematode-catching 
fungus, Dactylella bembi codes, Drechsler, J. N. Couch (Jour, Elisha Mitchell 
8 ci, 8 oo„ 53 (1937), No, 2, pp. 301-309, pi, 1), —The nematode traps were found to 
be produced when the fungus described was grown on acid media. The 
nematodes were also isolated and grown on agar in the presence of bacteria as 
food, and addition of the green alga Ohlorella to the cultures kept them in a 
healthy condition for a longer time. When a nematode thrust its head or tail 
into one of the fungus rings (traps) it closed practically instantaneously by 
simultaneous swelling of the three cells of the ring. Partial closure was in¬ 
duced by mechanical irritation of the ring, and a slight closure was also induced 
in a few rings by lactic acid solution. Complete and Instantaneous closing was 
induced by heat (dry or as warm water or steam). Water at 33®-76® C. ap¬ 
plied to the rings caused instantaneous and complete closure, but water above 
80® failed to do so, the high temi)erature perhaps inactivating the colloids. 
Examination of the swollen loop cells showed a highly refractive gelatinous 
substance therein, the substance believed to cause the swelling. The nature of 
the reaction with nematodes is not yet known, but it is assumed that the latter 
give off a chemical substance inducing the swelling. After the nematode has 
been caught, the fungus hyphae invade and destroy its body, using it as food. 

The suggestion of biological control of soil nematodes by this fungus is 
advanced. 

ECONOMIC ZOOLOGY—ENTOMOLOGY 

Transactions of the Second North American Wildlife Conference (Wash¬ 
ington, D, O,: Amer. Wildlife Inst,, 1937, pp, VIII +661, figs, 24) •—^Thls report 
of the transactions of the second conference on North American wildlife (E. S. 
R., 76, p. 354), held at St Louis, Mo., in March 1937, is presented in three parts, 
the first relating to general sessions (pp. 1-205), which were addressed by Secre¬ 
tary of Agriculture H. A. Wallace, the second (pp. 207-261) being a report of 
the general wildlife federation meeting, and the third (pp. 263-601) dealing 
with contributions presented at special sessions. 
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Among the contributions presented are the following: The Waterfowl Situa¬ 
tion, by P. C. Lincoln (pp. 168-179); Development and Maintenance of Food and 
Cover—^Where and by Whom? by R. Bennitt (pp. 264-267); Making Erosion 
Control Benefit Wildlife, by R. D. Stevens (pp. 268-275); Utilization of Browse 
by Wildlife, by O. Julander (pp. 276-287); Inter-relationships of Range Animals, 
by C. T. Vorhies (pp. 287-204) ; The Beaver—Conserver of Soil and Water, by 
W. L. Finley (pp. 296-297) ; Disease Relationship of Domestic Stock and 
Wildlife, by J. E, Shillinger (pp. 208-302); Research Studies in the Control of 
Destructive Mammals, by F. E. Garlough (pp. 303-310); Further Studies of 
Wildlife Cycles, by L. W. Wing (pp. 326-339); Vermont’s Pheasant Situation, 
by G. Wallace (pp. 340-345) ; Grazing in Relation to the Nesting of the Blue¬ 
wing Teal [Querquedula df«cor«], by L. J. Bennett (pp. 393-397) ; The Impor¬ 
tance of I^ead Poisoning in Waterfowl, by J. E. Shillinger and C. C. Cottam (pp. 
398-403); Disease Factors in Reported Cases of Starvation in Waterfowl, by 
E. R. Kalmbach and D. R. Coburn (pp. 404r-410) ; Habitat Requirements of 
Stream-Dwelling Muskrats iOndatra zibetMca^, by P. L. Errington (pp. 411-416) 
(Iowa Experiment Station) ; A Food Study of the White-Tailed Deer, by L. C. 
Stegeman (pp. 438-445) ; The Dependence of Soils on Animal Life, by W. R. 
Van Dersal (pp. 458-467) ; Natural Vegetation in Soil Conservation and Wildlife 
Management, by H. L. Whitaker (pp. 468-476) ; Tragedy of Upland Game Bird& 
Throughout the West and Southwest, by J. S. Ligon (pp. 476-480) ; Hungarian 
Partridge [Perdix perdix perdix] Nesting Studies at Faville Grove, by A. S. 
Hawkins (pp. 481-484); The Chukor Partridge in California, by A. Bade 
(pp. 485-489) ; The Reeves Pheasant in New York, by F. C. Edminster (i)p. 
490-493) ; Wild Turkey Management on the Missouri Ozark Range, by H. L. 
Blakey (pp. 494-498) ; Notes on the Gray and Fox Squirrels [Sciurus caroli- 
nenais carolmensis and S. niger limitia] of Eastern Texas, by P. Goodrum (pp. 
499-504) ; The Status of the Ringneck Pheasant in Pennsylvania, by R. Gerstell 
(pp. 505-511) ; A Preliminary Report of the New-England Cottontail [Sylvilagua 
tranaitionalia^ Studies, by P. D. Dalke (pp. 642-548) ; The Mearn’s Cottontail 
[Sylvilagua fioridanua meamai] in Iowa, by G. O. Hendrickson (pp. 549-554) ; 
Sylvatic Plague, by A. M. Day (pp. 555-560) ; Mammal Relationships to Upland 
Game and Other Wildlife, by E. V. Komarek (pp. 661-509) ; Quail and Cover 
on Three Central Texas Farms, by V. W. Lehmann (pp. 570-574) ; Some Rela¬ 
tions of Bobwhite Quail to Second-Growth Pine Woodland in Walker County, 
Texas, by D. W. Lay (pp. 575-578); The Blue Jay as Link Between Acorn 
and Quail, by D. W. Lay and H. R. Siegler (pp. 579-581) ; Woodcock Manage¬ 
ment Studies in Maine, by C. M. Aldous (pp. 582-588) ; The Controlled Hunting 
Areas and the Pheasant Refuge Management System in Northwestern Ohio, 
by L. E. Hicks (pp. 589-598) ; and An Inventory of Threatened and Vanishing 
Species, by R. H. Pough (pp. 599-604). 

[Contributions on wildlife research and management] (U, 8. Dept. Agr., 
Bur. BM. Survey, Wildlife Rea. and Mangt. Leafleta B8-91 (1987), pp. 12, 
flga. 3; B8^2, pp. B8-93, pp. 10, fig. 1; BS-94, pp. 15; B8-95, pp. 20, pis. 6; 
B8-96, pp. 4; B8-97, pp. 31; B8-98, pp. 8; B8-99, pp. 3; B8-100 (1938), pp. 20; 
BS-101, pp. 6 , pi. 1; B8->m, p. 1; B8^103, pp. 9; BS^104y PP. Sd).—Further 
contributiodi in this series (B. S. R., 77, p. 652) are as follows: Research Studies 
in the Control of Destructive Mammals, by F. E. Garlough (BS-91); The 
American Chameleon [Anolia carolinenaia] and Its Care (BS-92); The Con¬ 
trolled Hunting Areas and the Pheasant Refuge-Management System in North¬ 
western Ohio, by L. E. Hicks (BS-93); Status of Eelgrass (Zoatera marind) 
on the North Atlantic Coast, January 1937, by J. J. Lynch and C. Cottam 
(BS-94) (El S. R., 74, p. 511); Preserves and Ranges Maintained for Buffalo 
and Other Big Game, by C. Ruth (BS-95); Blackbirds and the Rice Crop on the 
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Gulf Coast, by E. R. Kalmbaok (BS-96) ; Abstract of Fur Laws, 1937-38, 
compiled by F. G. Grimes (BS-97) (E. S. R., 76, p. 356) ; Colleges and Universi¬ 
ties Offering Courses in Wildlife Management, 1937-38 (BS-98); Disease as a 
Factor in Game Fluctuation, by J. E. Shillinger (BS-99) ; Annotated List and 
Index of Leaflets BS-1 to BS-lOO, by W. L. McAtee (BS-lOO) ; Principles of 
Breeding Rabbits (BS-101) and Salt Requirements of Rabbits (BS-102), both 
by G. S. Templeton; Facts About Snakes (BS-103) ; and The Status of Wildlife 
Research—1937, by W. L. McAtee (BS-104). 

Wildlife and the land: A story of regeneration {Washington: Oovt., 1937, 
pp. 11+90, pgs. 16) .—This is a report of the Special Committee on Conservation 
of Wildlife Resources, appointed under U. S. Senate Resolution No. 246 of the 
Seventy-first Congress. 

The book of wild pets, C. B. Moore {New York: O, P. Putnam's Sons, 1937, 
pp. XlI+553, figs. [319]). —A discussion of the care and feeding of native wild¬ 
life in captivity, together with notes on their identification and life habits. 

[Work in fish and game management by the Oregon Station] {Oregon 
Sta. Bui. 350 {1937), pp. 23, 24). —Brief reference is made to the work of the 
biennium 1935-36, conducted in cooperation with the U. S. D. A. Bureau of 
Biological Survey and the American Wildlife Institute, on small game in the 
Willamette Valley, artificial incubation of pheasants, and water as a limiting 
factor in the management of antelope in the State. 

[Game management work by the Wisconsin Station] ( Wisconsin Sta. Bui. 
439 {1937), pp. 40-52, figs. 2). —A study made of the comparative value of 
different grains for winter game feeding, by A. S. Hawkins, E. B. Moore, and 
A. Leopold; game cover, by Leopold, Hawkins, and D. E. Wade; and movements 
of marked birds, by Ix'opold, Hawkins, and O. S. Lee, are briefly considered. 

The moose of Isle Royale, A. Murte {Mich. Vniw, Mus. Zool. Misc. Pub. 25 
(1934), PP’ 44, pin. 7). —^An account is given of the history, life, habits, insect 
(memies, accidents and disease, breeding and feeding, depletion of range, and 
management of moose, as studied on Isle Royale, a body of land varying from 
4 to 8 miles in width, approximately 45 miles long, with an area of about 
220 sq. miles, lying more or less parallel to the north shore of Lake Superior 
and 13 miles from the Canadian side at its closest point. 

Pur farming, A. R. Harding, rev. by L. H. Adams {Columbus, Ohio: A. R. 
Harding Pub. Co., 1936, rev., pp. 44^, fiffs. 92). —A revision of this summary on 
fur-bearing animals, enclosures, habits, care, etc. (B. S. R., 21, p. 750). 

A new rat trap and how to lay it, L. E. Hachero {Philippine Jour. Agr., 8 
{1937), No. 3, pp. 34 I- 349 , figs. 3). —^An account is given of a new rat trap, the 
general feature of which is based upon the principle of pitfall trap construction. 

[Contributions on ornithology and herpetology] {Jour. Agr. Univ. Puerto 
Rico [Col. Sta.], 21 {1937), No. 4 , PP- 401-522, 539-366, pis. 5). —Contributions on 
herpetology and ornithology here presented include the following: Two Early 
Puerto Rican Herpetologists—I, Dr. Augustin Stahl, and II, Dr. Francisco del 
Valle Atiles (pp. 491-501), and Herpetological Notes With New Species From 
the American and British Virgin Islands, 1936 (pp. 503-522), both by C. Grant; 
Ornithological Investigations in Vieques Island, Puerto Rico, During December 
1935, by S. T. Danforth (pp. 539-550); and Nesting of the Puerto Rican Oriole 
[Icterus portoricensis] (pp. 551-558) and Some Observations on the Nesting 
Habits of Adelaide’s Warbler [Dendroica adelaidae] (pp. 559-566), both by 
N. G. Spaulding. 

The book of birds, I, 11, edited by G. Grosvenor and A. Wetmobe {Waih’ 
ington, D. C.: Natl. Oeogr, 80 c., [1937], vols. 1 , pp. VIII+356, [pis. 104 , figs. 
133]; 2, pp. 374 Ipls. 100, figs. fdS]).—^This work, to which more than eleven 
authors have contributed, presents descriptions and full-color Illustrations of 
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all the major species occurring in the United States and Canada. The 950 color 
portraits are by A. Brooks. 

Life history of the oven-bird in sonthern Michigan, H. W. Hann (WiUon 
Bui, 49 {X9S7), No. S, pp. 145^S7, fips. A study of the life history of 
JSeiurus aurocapillus in Michigan for a period of 5 yr., with references to the 
literature (a list of 75 titles to which is included); is reported upon. The food 
for the newly hatched young is said to consist of geometrid larvae and small 
earthworms, with adult insects later on. 

The birds of the Philippine Islands, with notes on the mammal fauna, 
II-IV, Mabquess Haohibuka (London: H. F. d O. Witherhp, 19S2, [vol i], 
pt 2, pp. m-439i’XX, pl8. 15, figs. 11; 1954, [vol. 2], pt. S, pp. 256, pis. [41}, 
[fiff9. S4]; 1935, vol 2, pt. 4* pp. XXXI+257-469, pis. 21, figs, if),—Part 2 of 
volume 1 of this work, of which part 1 has been noted (B. S. R., 65, p. 545), deals 
with the orders Columbiformes, Ralliformes, Pygopodiformes, Tubinariformes, 
Telmatoformes, Ardeiformes, Anseriformes, and Pelecaniformes. Parts 3 an^ 
4, which compose volume 2, deal with the orders Accipitriformes to Passeriformes 
(Timaliidae), the remaining families of which latter order will be dealt with 
in volume 3. Indexes accompany both volumes. 

Some returns of banded birds, M. T. Cooke (Bird-Banding, 8 (1937), No. 4, 
pp. 144^155). —The returns of 57 species of banded birds are reported in this 
contribution from the U. S. D. A. Bureau of Biological Survey. 

Snakes of Maryland, H. A. Kelly, A. W. Davis, and H. C. Robbjrtson (Balti¬ 
more: Nat. Hist. Soc. Md., 1936, pp. 103, pis. [12}, figs. [54]).—Descriptive 
accounts and illustrations, including 11 in colors, are given for 28 forms of 
snakes occurring in Maryland. A map showing the spotted distribution of species 
and keys to nonvenomous, venomous, and young snakes are included. 

[Bake water bacteria as fish food] (Wisconsin 8ta. Bui. 439 (1937), pp. 
58, 55).—A study of the factors that control the number of bacteria in lake 
waters in their relation to fish food was made by W. H. Stark, B. McCoy, B. A. 
Birge, and C. Juday. 

An introduction to nematology, sect. 1, pt. 1, B. G. and M. B. Chitwood 
(Baltimore: Monumental Ptg. Co., 1937, sect. 1, pt. 1, pp. [5]+55, figs. 55).—This 
treatise on nematology, which will be published as a series of 10 numbers, 
several chapters being contained in each number, has been handled from a 
comparative standpoint and is divided into 3 sections, namely, anatomic, onto¬ 
genetic, and systematic. The introductory and 3 additional chapters which 
appear in this first number Include bibliographies. An outline classification 
of Nematoda is included. 

Observation on the morphology and life history of Gaigeria pachyscelis 
Raill. and Henry 1010, a hookworm of sheep and goats, R. J. Obtlepp (8o. 
African Jour. 8ci., S3 (1555), pp. 875, 876). —This is an abstract of a contribution 
on Q. pachyscms, a very common parasite of sheep in South Africa and also 
found in the Congo, India, and Java, presented at the annual meeting of the 
South African Association for the Advancement of Science held in Johannes¬ 
burg in October 1936. In South Africa, where sheep and goats serve as hosts, 
it is pract^ally confined to the more arid regions, namely, South-West Africa, 
northwestern Cape of Good Hope, western Transvaal, and Bechuanaland, where 
it Is one of the most serious parasites affecting the sheep industry. 

The larvaef during their free life pass through three stages, each of which 
is separated by a molt Infection of the host is shown to be through the 
skin, and all attempts at bringing about an infection through the mouth have 
been unsuccessful. After entering the skin, the larvae proceed to the lungs, 
pr^mably via the blood stream and heart In the lungs they remain about 
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14 days, during which time the third-stage larvae grow, molt, and pass into the 
fourth stage. The larvae leave the lungs from the thirteenth day onward, and, 
traveling up the bronchi and trachea, reach the mouth, where they are swal¬ 
lowed and so reach the small intestine. Here the larvae grow and, in about 
a week, prepare to undergo another molt and pass into the flnal or fifth stage. 
After molting the adolescent parasites continue to grow, the sex organs 
become mature, and the worms become fully grown and begin to pass eggs 
from about the tenth week after infection. 

[Work in entomology and zoology by the Alabama Station, 1084—85 and 
1080] (Alabama 8ta. Rpts, 1984-35, pp. 2/, 22, 23; 1936, pp. 25-27).—Control of 
eltrus insects with oil emulsions and the effectiveness of powdered derris 
root with various carriers against the citrus white fly, both by L. L. English; 
the relative speed of toxic action of various arsenates for insects with refer¬ 
ence to their control, and the occurrence and control of the pecan weevil, both 
by H. S. Swingle; and bollweevil control with calcium arsenate, by J. M. 
Robinson and F. S. Arant, are referred to in the report for 1934-35 (E. S. R., 
74, p. 66). For 1936 observations of the biology and control of the vegetable 
weevil, by Robinson; life history and control of the cowpea curculio, by 
Arant; production of food for fresh-water fish, by Swingle, B. V. Smith, and 
G. D. Scarseth; physiology of insects with reference to their control, by 
Swingle; and the rate of fertilizing cotton with and without poisoning, by 
B. L. Mayton and Robinson, are briefly referred to. 

[Work with economic insects by the Oregon Station] (Oregon 8ta, Buh 350 
(1987), pp. 31 40-46, 53, 61, 67, 68, figs. 2).—The work of the biennium 1935-36 
in entomology briefly reported (B. S. R., 73, p. 72) includes spray Investiga¬ 
tions with oil emulsions and oil-water mixtures, spreaders, and wettable sulfur, 
the pear thrips on prunes, strawberry crown moth, blackberry mite con¬ 
trol (E. S. R., 75, p. 233), strawberry fruitworm, insect carriers (straw¬ 
berry aphid) of crinkle in strawberries, seasonal habits and control of the 
potato flea beetle. Rocky Mountain spotted fever tick, codling moth, calcium 
arsenate as a substitute for lead arsenate in codling moth control, western 
spotted cucumber beetle, cherry fruitfly, pea aphid, pea weevil, effect of 
dormant oil sprays on pear trees, two-spotted mite, and tomato fruitworm 
(boll worm). 

[Contributions on entomology in Puerto Rico] (Jour. Agr, Univ. Puerto 
Rico [Col. 8ta.], 21 (1937), No. 4, pp. 523-588, 567-571, 577-583, pis. 2).—Con¬ 
tributions here presented include the following: New or Little-Known 
Species of West Indian Tlpulidae (Dlptera), III, by C. P. Alexander (pp. 523- 
534) (B. S. R., 78, p. 73); Two Insects New to Puerto Rico: The Lycid Beetle 
Thonalmus chevrolati Bourgois and the Bphydrid Fly Bphydra gracilis Pack¬ 
ard, by G. N. Wolcott and L. F. Martorell (pp. 535-538); New Eupteryglne Leaf- 
hoppers From Puerto Rico (Homoptera: Cicadellidae), by P. W. Oman (pp. 
667-571); The Ant Monomorium carbonarium ebeninum Forel in a New Role: 
As Predator on the Egg-Clusters of Diatraea saccharalis F. in Puerto Rican 
Cane Fields, by G. N. Wolcott and L. F. Martorell (pp. 577-679); and The 
Brackish Water Mosquitoes of Puerto Rico, by G. S. Tulloch (pp, 681-583). 

Insect and other pests of 1086, A. E. Camebon (Highland and Agr, Soc. 
8cot Trans., 5. ser., 49 (1937), pp. 111-157, figs. 2i).—This Is the usual annual 
report on the Insect and other animal pests (E. S. R., 76, p. 214). Parasites of 
the red deer (Cervus elaphus) considered Include the deer warble fly Hypoderma 
diana, nasal botfly Cephenomyia auribarbis, castor-bean tide, deer ked Upoptena 
cervi, and deer biting louse Triehodectes cervi. 
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The historical development of insect classification, H. F. Wilson and 
M. H. Doneb {[Madison, Wis,]: Authors, 1937, pp. 133, figs. 28).—This contribu¬ 
tion is presented In 17 chapters, references to the literature being given in the 
text, together with a ^page list of references not so cited. 

A list of the fascicles of “Genera Insectorum,” with author and family 
index, L. H. Townsend {Rev. Ent., 7 {1937), No. 2-3, pp. 217-233).—A list is 
given of the 203 fascicles of Genera Insectorum, accompanied by author and 
order, family, and subfamily indexes. 

Olfactory conditioning in a parasitic insect and its relation to the 
problem of host selection, W. H. Thobpe and F. G. W. Jones {Roy. 8oc. 
[London}, Proc., 8er. B, 124 {1937), No. 834, PP- 56-81, fig. I).—An account is 
given of experiments with the endosparasite Nenteritis canescens (Grav.), an 
ichneumonid, the normal host of which is the larva of the Mediterranean flour 
moth. It is pointed out that, while the genus Ephestia provides the only known 
hosts of this parasite in Europe, a race which attacks the wax moth occurs in 
the United States. 

The influence of moonlight on the activity of certain nocturnal insects, 
particularly of the family Noctuldae, as indicated by a light trap, C. B. 
Williams {Roy. 8oc. London, Phil. Trans., 8er. B, 226 {1936), No. 537, pp. 
357-383, figs. 7). —This contribution from the Rothamsted Experimental Station 
reports upon investigations conducted with a view to testing the truth of a 
general belief that insect night activity in certain groups, particularly Lepldop- 
tera, is reduced at full moon. To this end a light trap was placed in a field 
at Rothamsted in March 1933 and has since been in continuous use. The cap¬ 
tures of the Noctuidae during the summers of 1933, 1934, and 1935 were selected 
for special study. The results, details of which are presented in tables and 
figures, have led to the conclusion that lunar effect on the captures is definitely 
demonstrated, and there is distinct evidence that it differs in different groups 
apart from any difference in their time of flight. Therefore, it is probably a 
physiological effect on the activity of the insects and not due merely to reduc¬ 
tion in the eflOiciency of the light trap when the moon is shining. 

Toxicological studies of derris: Comparative toxicity and elimination 
of some constituents of derris, A. M. Ambrose and H. B. Haag {Indus, and 
Engin. Ohem., 29 (1337), No. 4, PP- 4^9-431). —In this further contribution 
(E. S. R., 78, p. 215) studies of the acute oral toxicity of rotenone, deguelin, 
toxicarol, dehydrorotenone, and dihydrorotenone for various species of laboratory 
animals are reported. 

“No effects were noted when rotenone was fed to dogs in doses of 2 g per 
kilogram of body weight. The lethal dose was found to be 3 g for rabbits, 0.6 g 
for rats, and 0,06 g for guinea pigs. Of the other compounds studied, doses 
as high as 1.5 g were not fatal to rabbits and rats. Studies on the elimination 
of these comxK)unds were carried out by means of a colorimetric test. Indications 
are that these substances are excreted in the feces unchanged. No free rotenone, 
deguelin, or toxicarol could be Isolated from the urine or feces. Dehydrorotenone 
was isolated from the feces and identified by its melting point. No evidence was 
found to indicate that any of the substances were eliminated in the urine. There 
seems to be little danger of acute poisoning from the ingestion of rotenone, 
deguelin, toxicarol, dehydrorotenone, or dihydrorotenone.*’ 

Toxicity of rotenone: A study of the toxicity to humans and animals of 
rotenone-bearing products, H. B. Haag {Soap, 13 (1337), No. 1, pp. 112o, 112d, 
137). —^^e details of an experimental study on the acute toxicity of several 
powdered derris substances and some of the active constituents, determined on a 
series of animals by oral feeding under standard laboratory conditions and 
observation for 15 days, are reported in tables. 
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The use of honey bees for testing liquid insecticides, F. C. Nelson (Jour, 
N. y. Ent. Soc.f 45 (1987), No, 8-4, pp. 841-852, figs, 8 ),—^An account is given 
of a method of using honeybees for laboratory testing work with liquid insecti¬ 
cides, the advantages and disadvantages of which are pointed out. 

High kill insect sprays, A. E. Badebtscheb (Soap, 13 (1937), No. 9, pp. 93, 
95, 97, 99, 101, 108, 105, 107, 109, figs. 2 ),—^A study and discussion of semicon¬ 
centrate sprays and the proper method of their evaluation. The details are 
presented in tables and graphs. 

Review of United States patents relating to pest control, [January- 
December 1087], R. C. Boabk (U, 8. Dept. Agr., Bur. Ent. and Plant Quar., 
Rev, U. 8, Pat. Rclat, Pest Control, 10 (1937), Nos. 1, pp. 12; 2, pp. 9; 3, pp. 12; 
4^ PP- 9; 5, pp. 11; 6, pp. 11; 7, pp. 11; 8, pp. 10; 9, pp. 8; 10, pp. 11; 11, pp. IS; 
12, pp. 9 ).—^A continuation of this series (E. S. R., 77, p. 68). 

Chewing insects affecting field and garden crops, R. Hutson (Mich. State 
Col. Ext. Bui. 180 (1987), pp. 44t fios* 4 ^)-—A practical summary of information. 

Insects that carry mosaic disease of sugarcane, J. W. Ingram (Sugar Bui., 
16 (1987), No. 6, pp. 4-7 ).—In addition to the corn leaf aphid, discovered by 
Brandes in 1920 (E. S. R., 44, p. 49) to be a vector of sugarcane (= corn) 
mosaic, the rusty plum aphid and the green bug have been found by the 
author and Summers (E. S. R., 75, p. 811) to carry the disease in Louisiana. 
The rusty plum aphid has since 1930 been the most common aphid found on 
sugarcane plants, and the green bug, while not as generally found even as 
the corn leaf aphid, has been the most common one observed in some sugarcane 
fields. Mention is also made of other forms suspected of being carriers. 

Unlike the mosaic type of diseases of other plants, sugarcane mosaic is shown 
to be transferred from plant to plant only by insects (except that it is apparently 
transferred to a small extent by cutting mosaic and healthy cane with the 
same knife). 

Studies of sugarcane insects conducted by the United States Department 
of Agriculture in Puerto Rico, H. D. Tate and F. M. Wadley (Puerto Rico 
8 ta. Agr. Notes No. 83 (1938), pp. 8 ).—A brief report is made on work with 
sugarcane insects conducted in Puerto Rico from August 1935 to June 1936. 

Experimental work again demonstrated that sugarcane mosaic can be trans¬ 
mitted by the corn leaf aphid and the rusty plum aphid, and also by the black 
aphid Carolinaia cyperi Ains. In numerous experiments the common yellow 
aphid Sipha flava Forbes failed to transmit the mosaic virus. It is pointed 
out that the corn leaf aphid, C. cyperi, and the rusty plum aphid are wide¬ 
spread in Puerto Rico. The yellow aphid is present in all parts of the island, 
at all seasons, and on all the principal varieties of sugarcane. Species of 
mealybugs (Pseudococcus) were found present in nearly all fields, becoming very 
abundant on old or mature cane and being most numerous on the P. O. J. 2878 
variety. The sugarcane borer was also found to be widespread and was 
injurious in many fields. 

[Contributions on insect and other animal pests of sugarcane] (Internatl. 
8 oo. Sugar Cane Technol. Cong. [Brishanel Proc., 5 (1935), pp. 118-120, 858-405, 
486-488, 588-608, pis. 11, figs. 7).—Contributions presented at the Fifth Congress 
of the International Society of Sugar Cane Technologists (E. S. R., 70, p. 357), 
held at Brisbane from August 27 to September 3, 1935, include the following: 
The Insect Vectors of Virus Diseases of Sugar Cane, by C, E. Pemberton (pp. 118- 
120) (Hawaiian Sugar Planters' Experiment Station) ; Investigations on the Cane 
Beetle Borer Rhahdocnemis ohscura Bolsd. [New Guinea Sugarcane Weevil],and 
Its Parasite Ceromasia sphenophori Vill. in Fiji, by G. L. Windred (pp. 358-878) ; 
Biological Control of Sugar-Cane Pests in the British West Indies and British 
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Guiana, by J. G. Myers (pp. 881-S85); A Review of Control Work on Diatraea 
saccharalis F. In Barbados, by R. W. E. Tucker (pp. 38S*-397); Parasite Intro¬ 
ductions: Barbados and Puerto Rico, by R. W. B. Tucker and G. N. Wolcott (pp. 
39S~404) (P. R. College Station); The Sugar Cane White Grub Lachnoatema 
{Phytalus) amithi Arrow in Mauritius, by L. A. Moutia (pp. 436-445); The 
White Grub Problem in Puerto Rico, by G. N. Wolcott (pp. 445-466) (P. R. 
College Station); Control of the “Greyback Cane Beetle*' Lepidoderma alhohir- 
turn Waterh. in North Queensland (pp. 466-464) and A Preliminary Study in 
Trapping “Greyback** Cane Beetles (pp. 464r-460), both by R. W. Mungomery 
and J. H. Buzacott; The Species of Diatraea Attacking Sugar Cane in the New 
World, by H. B. Box (pp. 470-476); Recommendations for Control of the Sugar- 
Cane Borer in Louisiana, by W. B. Hinds and B. A. Osterberger (pp. 476-483) 
(La. Station); Wireworms (Blaterldae) and Their Control in Queensland 
Sugar-Cane Fields, by W. A. McDougall (pp. 583-587); A Short Note on the 
Breeding of Bufo marinus in Captivity, by R. W. Mungomery (pp. 689-691) ; 
Recent Control Measures Against Atiomala orientalis Waterh. in Hawaii, by C. B. 
Pemberton (pp. 591-593) (Hawaiian Sugar Planters* Station) ; and The Rat 
Pest in Cane Areas, by K. R. Gard (pp. 594-603). 

Handbook of practicing disinfectors, K. Greimeb, rev. by H. Michafx {Band- 
huch dea praktischen Deainfektors. Dresden: Theodor Steinkopff, 1991, 3. ed., 
ret?., pp. XII+20S, ffya. ii ).—A practical guide and reference work for use in 
disinfection and the control of household pests and rodents, which includes 
contributions by H. Michael, P. Hofmann, A. Schrbder, and L. Gassner. 

A note on the resistance to prolonged cold of some insect pests of stored 
products, G. H. Mansbridge (Roy, Ent, 8oc, London^ Proc., 8er. A, 11 (19S$), 
No. 6-12, pp. 83-86, figs. 2). —^A list IS given of species representing 16 families 
of Lepidoptera and Coleoptera in which the effect of low winter temi)eratures 
j's shown. It was found that under natural conditions the following insects can 
survive a winter when the temperature falls to —2® C.: The tobacco moth, the 
Mediterranean flour moth, the Indian-meal moth, Borkhauaenia paeudoapretella, 
the webbing clothes moth, Laemophloeua turcicua, the varied carpet beetle, the 
larder beetle, Trogoderma granarium, T, versicolor, QxbMum paylloidea, the 
golden spider beetle, Ptinua tectua, the yellow mealworm, and the dark meal¬ 
worm. 

Pest control in rural warehouses and suggested improvements, D. B. 
Mackie and W. B. Cabteb (Calif. Dept. Agr. Bui., 26 (1937), No. 3, pp. 215-293, 
figs. 6). —The results of observations of some grain storage pests, with particular 
reference to their control in rural warehouses, are reported. 

A survey of the progress in mothproofllng during 1028-1036, G. O. 
CT.ABK (Jour. Textile Inat., 27 (1936), No. 12, pp. P389-P39i). —^A review of the 
progress in mothprooflng, presented with a list of 41 references to the literature. 

The biological control of the weed Clidemia hirta, commonly known in 
Fiji as “the curse”, H. W. Simmonds (Agr. Jour. [Fiji], 8 (1931), No. 3, 
pp. 37-39)1 —^A brief history is given of the melostomaceus plant 0. hirta, 
accidentally introduced from Brazil with coffee plants, which became a serious 
pest in Fiji, and its control by Hothripa urichi, the introduction of which thrips 
from Triniddd was successfully accomplished in March 1030. Control was 
effected through its attacks upon the terminal shoots with a resulting stunting 
of the weed, which then became overgrown and strangled by competing vegeta- 
tloEL In most places the weed has been replaced with useful grasses, para, etc.^ 
senMtiv^ and Deamodium. At one place a good deal of blue rattail was noticed, 
while a| another XJrena loibata, another weed, was in evidence. 
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Termite control: Exaggeration of damage in reports of zealous control 
operators—much yet to be learned about control methods, N. Tubneb (Soapt 
IS {19S7)f No. 4, pp. 101 f lOS, 105, 107). —^A. practical contribution from the 
Connecticut [New Haven] Experiment Station. 

Magnesium sulfate, an unsatisfactory substitute for arsenicals in grass¬ 
hopper baits, R. C. Smith (Science, 86 {19S7), No. 2227, pp. 226-228). — Field 
tests of Epsom salts as a substitute for arsenicals in grasshopper baits con¬ 
ducted by the Kansas Experiment Station failed to confirm the findings reported 
by Fringe and Fringe (E. S. R., 77, p. 659). They led to the conclusion that for 
the present Epsom salts cannot be recommended as a satisfactory control for 
any insect. 

Time required for food passage through the alimentary tract of the cock¬ 
roach Periplaneta americana Linn., B. T. Snipes and O. E. Tauber (Ann Ent. 
Soc. Amei\\ SO (1937), No. 2, pp. 277-284, fig. i).—Using banana paste slightly 
sweetened with cane sugar and colored with carmine, Congo red, or ultramarine 
blue as test food, the egestion time for 160 individuals of the American cock¬ 
roach averaged 20.6±6.2 hr., with a range from 9.1 to 33.4 hr. In spite of rapid 
passage through the crop by the greater part of a meal, traces of test food have 
been found in this organ as long as 100 hr. after ingestion. 

Ehcperimental crossing of subspecies in Nemobius (Orthoptera: Gryl- 
lidae), B. B. Fulton (Ann. Ent. 8oo. Amer,, SO (1937), No. 2, pp. 201-207, 
figs. 2). —^The evidence from crossing experiments and observations here reported 
indicates that the species N. fasciatus (DeG.) is divided into three physiological 
or ecological races, all of which occur throughout most of the geographical range 
of the species. The races are segregated by habitat, although some overlapping 
of territory occurs, and it is probable that they do not interbreed. 

Observations on Grylloblatta campodeiformis Walker, H. B. Muxs and 
J. H. Peppeb (Ann. Ent. Soc. Amer., SO (1937), No. 2, pp. 269-275, pi. 1, fig. 1). — 
Contributing from the Montana Experiment Station, the authors report upon the 
orthopteroid Q. campodeiformis, which was first discovered in the vicinity of 
Bozeman in the autumn of 1936. It was collected at isolated stations in Gallatin 
County from beneath rocks, logs, and other debris on the ground, at elevations 
varying from 5,400 to 8,600 ft., and is largely solitary. It is a voracious feeder, 
in captivity eating files, bread crumbs, and decaying vegetable matter. The 
optimum temperature, or that at which it came to rest when given its choice, 
was 8.7® C. (88.7® F.). Normal activity occurred at from 0.1® to 15.7®. It 
succumbed to cold prostration at —6.2® and heat prostration at 27.8®. All of 
these points are lower than in the case of most common insects. 

Some recent advances in research on locust problems, J. C. Faube (So. 
Afrioan Jour. Sd., S3 (1936), pp. 797-811, figs. 15). —^This contribution is 
presented with maps and references to the literature. 

A biometrical study of the adult components of Philippine locust swarms, 
L. B. UIOHANCO and R. B. Gines (Philippine Agr., 26 (19S7), No. 3, pp. 237-289, 
figs. 10). —^A report is made of a study of 49 lots, aggregating 19,619 adult 
locusts, which were collected from swarms occurring in various parts of Luzon, 
Visayas, and Mindanao in the years 1932-36, inclusive, during the height of the 
present outbreak cyde. 

British grasshoppers and their allies: A stimulus to their study, M..Bubb 
(London: Philip Allan d Co., 19S6, pp. XVI+164f pit* 6, Iflgs. 98}).—A practical, 
Illustrated handbook which includes 40 maps illustrating the distribution of 
Orthoptera in The British Isles. , 

The greenhouse thrips on oranges, A. M. Bores and J. Mabbt (Calif. Cihrogr., 
23 (1937), No. 1, pp. 19, 20, 28, 29, figs. 2).—A preliminaiy study conducted by 
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the California Citrus Experiment Station as to the biology and control of the 
greenhouse thrips, which came into prominence as a pest of considerable im¬ 
portance on Valencia oranges at Rancho Santa Fe, Calif., during the summer 
of 1936, is reported upon. 

Laboratory tests of the eflaciency of various materials have shown that ‘*py- 
rethrum, nicotine sulfate, dinitro-o-cyclohexylphenol, and lethane (a proprietary 
aliphatic thiocyanate compound) applied in various types of dust mixtures were 
very effective in killing thrips. Rotenone-bearing dust mixtures were rela¬ 
tively low in effectiveness in our tests. Field tests with these materials resulted 
In very high initial kills with pyrethrum and dinitro-o-cyclohexylphenol, while 
the other materials gave either variable or poor kills. The field tests illus¬ 
trated the fact that at the present time the control of this thrips on oranges 
with available materials applied as dust is likely to be impractical. This state¬ 
ment is based on the fact that none of the materials under consideration 
afford[s] sufficient residual toxic action to kill the thrips that hatch following 
treatment, which necessitates repeated treatments at rather short intervals. . . . 
Present information Indicates that the addition of 0.6 percent light medium, 
highly refined petroleum oil is desirable. The suggested control program for the 
coming year at Rancho Santa Fe consists of the inclusion of either pyrethrum 
extract or nicotine sulfate at the rate of 1:1,200 in the regular late summer 
oil spray for scale insects and the citrus red mite.” 

Thysanoptcra of the Philippine Islands, D. Moulton (Philippine Jour, Ayr., 
7 (1036) j No, 2, pp, 263-273), —In this first contribiftion, devoted to the Tere- 
brantia, 15 species of thrips known in other countries are recorded from the 
Philippines, and descriptions are given of 10 species new to science whose 
habitat at the present time is limited to the Islands. 

General catalogue of the Hemiptera, n, III, IV, pts. 1 and 2 (Northampton, 
Mass.: Smith Col., 1929 fasc. 2, pp. 3, pp. [3]+m; 1932, fasc. 4, pt. 1, 

pp, 1936, fasc. 4, pt. 2, pp. [3]-f-S6P).—In continuation of this catalog 

(E. S. R., *68, p. 454), the Mesovellidae is dealt with by G. Horvfith in fascicle 2, 
the Pyrrhocoridae by R. F, Hussey with a bibliography by E. Sherman in fas¬ 
cicle 3, and the Fulgoroidea (part 1, Tettigometridae, and part 2, Gixiidae) 
by Z. P. Metcalf in fascicle 4. 

Life history of the wheel-bug (Arilns cristatus (Linn.)) (Hemiptera: 
ReduTiidae), J. N. Todd (Ent. News, 48 (1937), No. 8, pp. 226-228). —contri¬ 
bution on the biology of the wheel bug contributed from the South Carolina 
Experiment Station. 

The Ian tana bug (Teleonemia lantanae Distant), R. V. Fyfe (Jour. Council 
Sci. and Indus. Res. [Austral.], 10 (1937), No. 3, pp. 181-186). —^An account is 
given of the progress made with the lantana leaf bug, a tingitid which was in¬ 
troduced into Australia from Fiji at the close of 1935 to assist in the control 
of Lantanu camara, a native of tropical America which had become an important 
weed pest in the coastal region of tropical and subtropical Australia. 

“These studies indicate that If T. lantanae becomes established and flourishes 
in this country it may be expected to reduce seriously the vigor of individual 
lantana plants. This should often give competing plants an advantage which 
would enable ^hem to displace the lantana. On a heavily infested plant the 
attack may be severe enough to defoliate it and to kill it directly. As the bugs 
destroy the flowers and flower buds, they will limit seed production, and, con¬ 
sequently, check the spread of the lantana pest.” 

Insect hosts and nymphal development of Podisus maculiventris Say and 
Perillus bioculatns P. (Hemiptera, Pentatomidae) , B. J. Landis (Ohio Jour, 
aci.r9y (1987), No. 4, pp. 262-259).--The author found that the rate of develop- 
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ment and the amount of mortality among sets of nymphs of the spined soldier 
bug and P. bioculatua reared on several insect hosts and under comparable con> 
ditions in the insectary appeared to depend upon the kind of food taken* It 
appears that certain substances transmitted from the plant through the host to 
the predator caused large numbers of nymphs to die, yet in some cases did not 
affect the rate of development of those that survived. 

Bedbugs, B. A. Back (U. 8, Dept, Agr, Leaflet 146 (19S7), pp, 8, flga. 7 ),— 
A practical account. 

Lygus pabulinus L. attacking loganberries and cultivated blackberries, 
G. L. Hey (Ent Mo. Mag,, S, ser,, 23 (1937), No, 274, P- 234)^ —^A report is made 
of a heavy infestation of L, pabulinus and injury to loganberry and blackberry 
plantations near Wisbech, England. 

The biological control of the apple leaf-hopper Typhlocyba froggatti 
Baker, J. W. Evans (Tasmanian Jour, Agr,, 8 (1937), No, 4 , pp, 171-173, 
flgs, 3), —The mymarid parasite Anagrus armatus Ashm., which attacked both 
the overwintering eggs of the apple leaf hopper T. froggatti laid under the bark 
of young apple shoots and the summer eggs that were laid inside the veins and 
midribs of leaves in New Zealand to the extent of 80 percent in 1934 (as noted 
by Dumbleton (E. S. R., 72, p. 362)) and 90 percent in 1936 of the former and 
66 percent in January 1935 of the latter, is said to have been introduced about 
1927 and to be spreading so rapidly in Tasmania that it will soon be found in 
every apple orchard in the State. It is known in Tasmania as the canary fly. 

Apple leaf-hopper investigations, L. J. Dumbleton (New Zeal, Jour, 8ci, and 
Technol., 18 (1937), No. 12, pp. 866-877, flgs, 8), —In observations of the Delicious 
apple in the Annesbrook orchard of the Cawthron Institute during the season 
1934-35 a population of approximately 30 nymphs per 100 leaves in tlie first 
brood and 60 leaves in the second brood of the apple leafhopper Typhlocyba 
froggatti Baker (^australis Frogg.) was present, but this was not sufficiently 
large to produce serious damage. An attempt was made to establish the dryinid 
parasite Aphelopus typhlocybae Mueseb., an important enemy of the white apple 
leafhopper in the United States (E. S. R., 74, p. 820 ; 75, p. 655), which has been 
proved to complete its development normally in New Zealand on T. froggatti 
(australis). It is thought that the heavy mortality of leafhoppers parasitized 
under laboratory conditions may be largely due to superparasitism and hosts of 
unsuitable age. 

Bionomics of the plum and peach leafhopper Macropsis trimaculata, 
A. Habtzell (Contrib. Boyce Thompson Inst., 9 (1937), No. 2, pp. 121-136, 
flgs. 4), —Studies made of the biology of M. trimaculata (Pitch), which, as the 
vector of peach yellows and little peach, causes heavy losses to both peach and 
plum plantings throughout the area in which these diseases are endemic, are 
reported. 

This leafhopper, reported only from North America, occurs as far west as 
Colorado and as far south as Virginia, its northern range including southern 
Ontario and Quebec. Prunus americana is the principal wild host, but it also 
occurs on P, angustifolia, P. munsoniana, and P. pissardi. It occurs sparingly 
on peach and in greater numbers on P. domestica but prefers Japanese and 
Chinese plums. Until recently the injury to plum has been overlooked, because 
yellows on plum is masked. 

**Under natural conditions there is only one brood of M. trimaculata each year. 
The insect passes the winter in the egg stage in slits beneath the outer bark of 
plum and to a lesser extent in peach. The eggs hatch during the latter part 6t 
May and the early part of June in the latitude of Yonkers, N. Y. The nymphal 
period requires from 21 to 85 days under field conditions. Nymphs reared at 

66888—88-6 
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constant temperatures of 6®, 10®, 15®, 20®, and 25® 0. were able to complete 
their deTelopment and become adults only at 20®. The nymphal period, however, 
was greatly lengthened at this temperature, with a minimum of 38 days and a 
of 74 days. Adults emerged under natural conditions from the 
middle of June until the first week in July. They were collected in the field 
as late as the middle of August 

“Unlike most species of leafhoppers, both adults and nymphs feed on the twigs 
and are only occasionally observed on the foliage. They run rapidly over the 
twigs, and the adults do not fiy when approached, nor do the nymphs hop as is 
the usual habit of leafhoppers, but seek concealment in the forks of the limbs or 
on the opposite side of the branch from the observer. 

“The population distribution is also erratic, depending upon host preference, 
rainfall at tl^ time the eggs hatch, and on other ecological factors. 

“Aside from a species of spider that was found feeding on a nymph, no pre> 
daceous or parasitic enemies of Jf. trimaculata were observed.” 

A list is given of 36 references to the literature. 

Leafhopper control, C. S. Beckwith {Amer. Cranberry Grower^ Assoc,, Proo. 
Ann, Conv,, 67 (1936), pp, 22-24), —^The progress of control work with the blunt- 
nosed leafhopper Euscelis striatulus Fall, on cranberry bogs, conducted by the 
New Jersey Cranberry Substation, is briefly reported. 

Control of the blnnt-nosed leafhopper, 0. S. Brckwith (Amer, Cranberry 
Growers* Assoc,, Proc, Ann. Conv., 68 (WSlf), pp, 9-14) •—In further work at the 
New Jersey Cranberry Substation it is pointed out that the most effective method 
of control may vary with the surrounding conditions. The value of a survey 
before and after application of control measures, effected through leafhopper 
collections with an insect net, is emphasized. Airplane application of pyrethrum 
dust is more generally employed due to the ease of application. 

Biological testing of pyrethrum dusts with the blunt-nosed leafhopper, 
C. A. Doehlebt (Amor. Cranberry Growers* Assoc,, Proc, Ann, Conv,, 67 (1936), 
pp. 17-22), —^The results of tests conducted at the New Jersey Cranberry Sub¬ 
station (E. S. R., 74, p. 666) are reported, the details being given in five tables. 
It is pointed out that established methods of testing the quality of pyrethrum 
insecticides are relatively new and consist mainly in laboratory tests with the 
insect concerned and in chemical analyses for total pyrethrins or pyrethrins I 
and II. No previous biological method for laboratory use has been worked out for 
the blunt-nosed leafhopper Euscelis striatulus Fall., and the author had only 
diemical analyses to use for a basis of Judgment in addition to field tests. The 
practical use of the chemical analyses is quite new and is complicated by the fact 
that the comparative values of pyrethrins I and II are not definitely established, 
especially in respect to the blunt-nosed leafhopper. A laboratory method is 
herein described by which the blunt-nosed leafhopper may be used as an indicator 
of the relative potency of pyrethrum insecticides for use against this leafhopper. 
It is proposed as a supplement to chemical analyses and field tests. 

[Notes on dusting for the blunt-nosed leafhopper Euscelis striatulus 
Fall«]f 0. A. Doehlebt (Amer. Cranberry Growers' Assoc,, Proo, Ann. Conv., 68 
(1937), Reporting briefly on the progress of control work with 

E. striatulus at the New Jersey Oanberry Substation, new materials for dust¬ 
ing and dusting on wet vines are considered. The results of the experiment 
conducted and a large-scale practical test at Whitesbog make it quite evident 
that the presence of the morning dew does not Interfere with the efficiency of 
pyrethrum dusting in the control of this pest. The leafhopper kill (about 96 
percent) obtained from the application of impregnated and of activated dusts 
WM found to be nearly the same as that from pyrethrum flowers. It is pointed 
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out that since the amount of impregnated dust used (2 percent pyrethrins) was 
only one-sixth the weight of the flowers and the pyrethrins content of the acti¬ 
vated dust about two-thirds that of the flowers there appears to be an oppor¬ 
tunity for considerable saving. 

The emergence of the cicada, W. W. Oobijcntz (fifci. Mo., 43 {1936), No. 3, 
pp. 239-243, figs. 19 ).—description of the emergence of the cicada, illustrated 
by a series of photographic reproductions. 

The green muscardine fungus on the periodical cicada, S. K. Katsura and 
A. G. Johnson {Science, 86 {1931), No. 2223, p. 128 ).—^The finding of the green 
muscardine fungus {Metarrhizium anisopliae) on the periodical cicada in 
Maryland in May 1936 is reiwrted, followed by notes on observations and refer¬ 
ences to the literature. 

Healthy nymphs and healthy adults were artificially inoculated with spores 
from the pure cultures of M. anisopliae kept in moist Brlenmeyer flasks, and 
both nymphs and adults became diseased, the nymphs being more susceptible 
than the adults. The fungus was readily reisolated but did not sporulate on 
the adults. Later, newly hatched nymphs also were inoculated in Petri dishes 
and these young nymphs proved to be unusually susceptible. 

The species described as M. cicadinum {Penicillium cicadinum v. Hdhnel 
1909) is considered the short-spored form of M. anisopliae found in Java on 
large singing cicadas. 

The biological control of the greenhouse white fly in Australia, A. L. 
Tonnoir {Jour. Council 8ci. and Indus. Res. lAustral.), 10 {1937), No. 2, pp. 
89-95, pis. 3 ).—This contribution relates particularly to the chalcid wasp parasite 
Encarsia formosa and the history of its introduction into and establishment in 
Australia for control of the greenhouse white fly. 

Bramble fruit aphids, G. F. Knowlton and M. W. Alukn {Ann. Ent. 8oc. 
Amer., 30 {1937), No. 2, pp. 309-316, figs. 58 ).—Descriptions and collection notes 
based upon observations throughout the northwestern United States of aphids 
infesting raspberries and other bramble fruits are contributed from the Utah 
Bxperiment Station. Of the 11 forms noted, 2 species are described as new 
and a third as a new subspecies, namely, Amphorophora amicae thatcheri, col¬ 
lected on loganberry at Potter Creek, Idaho; A. l)onneviUu, collected upon red 
raspberry leaf at Farmington, Utah; and A. ruJ>icumOerlandi, taken on the 
canes of wild and cultivated black raspberries (Cumberland) at the Western 
Washington Bxi)eriment Station, Puyallup, Wash., and on RuWs leucodermis 
at Yelm, Wash. 

Avocado fumigation Investigations, H. L. McKenzie and D. L. LunxiBEN 
{Calif. Dept. Agr. Bui., 26 {1937), No. 3, pp. 311-319, figs. 4).—The results of 
monthly field fumigation tests with avocado for control of the latania scale 
Aspidiotus lataniae Sign., the most important insect pest of the avocado in 
California, are reported in this contribution from the California Citrus Experi¬ 
ment Station. 

A monograph of the pierine genus Delias, I-V, G. Talbot {London: John 
Bale, Sons d Danielson, 1928, pt 1, pp. 66, fig. 1; 1929, pts. 2, pp. 57-115, pis. 7; 
3, pp. 117-167, pis. 4; 4, pp. 168-219, pU. 6; 1930, pt. 5, pp. 220-259, pis. 6).—A 
monographic account of the pierine genus Delias, of which 157 species %nd 
many forms are recognized. 

A monograph of the pierine genus Dellas, VI, G. Taisot {London: Brit. Mus. 
{Nat. Eist.), 1937, pt. 6, pp. V-\-261-6$6, pis. 4 ^)-—^The concluding part of the 
work noted above. 

California microlepidoptera, XII, H. H. Keifkr {Calif. Dept. Agr. Bui., 26 
{1937), No. 3, pp. 334-838, figs. This farther contribution (B. S. R., 7^ p. 
228) gives descriptions and illustrations of two new species of Lepidoptera. 
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liife-histories of Indian microlepidoptera (second series): Oosmoptery- 
gidae to Neopsenstidae, T. B. Fletcher (Imp. Council Agr. Res. [India], 
8oi. Monog. 4 (19S3), pp. 85, pis. 77). —^This monograph, together with No. 2 
previously noted (B. S. R., 89, p. 392), brings together Information acquired 
during the last 12 yr. and adds further information on many species previously 
recorded as well as on 250 additional species, so that some knowledge is now 
available on life histories of about 650 species of Indian microlepidoptera, or 
roughly 20 percent of those described. 

The parasites of the fall webworm (Hyphantria cuuea Drury) (Lep.: 
Arctiidae), R. B. Swain (Etit. News, 48 (1937), No. 9, pp. 244-^48 ).—This is 
considered to be a complete list of the dipterous and hymenopterous insects 
known to be parasites of the fall webworm. It is accompanied by a list of 21 
references to the literature. 

The importance of mulberries in raisin moth control, H. C. Donohoe. 
P. Simmons, D. F. Barnes, and C. K. Fisher (Calif. Dept. Agr, Bui., 26 (1937) 
No. 3, pp. 339, 34 O ).—^Attention is called to the importance as a means of control 
of the raisin moth of the elimination of waste fruits (particularly mulberries) 
that have fallen and lie in the shade between trees and vines. 

Report on leaf-roller in central Otago, L. J. Dumbleton (New Zeal. Jour. 
8ci. and Technol, 18 (1937), No. 12, pp. 877-887, figs. 2 ).—A report is made of a 
study of the biology of the native tortricld moth Tortriof excessana Walk., an 
enemy of stone fruit in central Otago, and means for its control. Notes on the 
associated species T. postvittana Walk., Harmologa oUongana Walk., and 
Ctenopseustis oUiquana Walk, also present in smaller numbers, and on the 
codling moth are included. 

Codling moth control by non-arsenical sprays, H. Jarvis (Queensland Agr. 
Jour., 45 (1935), No. 1, pp. 5-8 ).—^A report of work in continuation of that 
previously noted (B. S. R., 69, p. 831). 

Codling moth control experiments, 1036—37, H. Jarvis (Queensland Agr. 
Jour., 48 (1937), No. 3, pp. 252-257 ).—In continuation of control work with the 
codling moth above noted, '*five nonarsenical sprays, bentonite sulfur-nicotine 
sulfate, colloidal sulfur-nicotine sulfate, nicotine sulfate-white oil, potash soft 
soap, and colloidal sulfur-potash soft soap, gave very promising results. Potash 
soft soap alone compares favorably with lead arsenate so far as price is con¬ 
cerned, and, as colloidal sulfur can conveniently be added when necessary for 
the control of powdery mildew and red mite, more exhaustive studies of this 
insecticide will be carried out in the coming season.” 

The pea moth Laspeyresia nigricaua Stcph., on the Gaspe coast, A. D. 
Baker (8oi. Agr., 17 (1937), No. 11, pp. 694-702, figs. 4; Fr. ahs., p. 702 ).—^The 
pea moth is said to have caused very severe injury to green peas on the Gasp^ 
coast of Quebec, particularly in Bonaventure County. The areas of infestation 
have been found to extend along all the cultivated shore regions of that county 
and to be directly linked with infestations in New Brunswick on the southern 
side of the bay of Chaleur. 

Bionomic notes on the common bagworm (Thyridopteryx ephemerae- 
formis Ha|ir.) (Lepid., Psychidae) and its insect enemies (Hym., Lepid.), 
W. V. Balduf (Ent. 80 c. Wash., Proc., 39 (1937), No. 7, pp. 169-184, figs. S).— 
Notes on the biology of the bagworm and its insect enemies, based upon observa¬ 
tions in 1932 and 1936 in and about Urbana-Champalgn, 111., include data on 
the scavenger and predator Dicymolomia julianalis Walk, and the parasites 
Itoplectis (Pimpla) conquisitor (Say), Epiurus indagator (Cress.), and Hemi- 
teles (Allocota) thyridopterigis Riley. A list of 49 references to the literature 
dted is included* 
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Two closely related species of Heliothis found in tomato fields of central 
California, W. H. Lanoe and A. E. Miohelbacheb (Calif, Dept. Agr. Bui., 26 
(1987), No. S, pp. S29-S25, figs. 9). —description is given of the stages of the 
corn earworm and H. pUloxiphaga Grote and Rob., two species which often 
appear similar but differ considerably in their habits. Both species may be 
abundant in tomato fields, but only the corn earworm is capable of serious injury, 
H. phloxiphaga being unable to complete its life cycle on either the vine or fruit. 

[Lima beans attacked by the com earworm], S. Mabgovitch (Assoc. South. 
Agr. Workers Proc., 37-88 (1936-37), p. 277). —^Reporting from the Tennessee 
Experiment Station, several hundred acres of lima beans grown for canneries 
in Monroe County are said to have been almost completely destroyed in 
September by the com earworm, due largely to the absence of the silk stage 
of corn, their preferred host plant. As a result of the hot, dry summer, there 
was such an increase in the number of worms that when they suddenly 
appeared they devoured the pods too rapidly for effective application of sprays 
by the limited spraying machinery available. To meet the emergency, several 
baits were broadcast over the fields, the best results having been obtained 
from cottonseed meal with 5 percent of sodium lluosilicate applied at the rate 
of 100 lb. to the acre. The cost of this treatment is low, since the cottonseed 
meal residue acts as a fertilizer, and it has the advantage that large acreages 
can be covered rapidly if the occasion demands it. It is pointed out that 
except in an emergency dependency should be placed upon corn as a trap crop 
planted in adjacent fields to silk about the time the beans commence to bloom. 

A probable cultural control for the pale western cutworm (Agrotis 
orthogonia Morr.), H. L. Seamans (Set. Agr., 17 (1937), No. 10, pp. 612-815; 
Fr. ahs., p. 614). —Observations have led to the discovery that, while newly 
hatched larvae of the pale western cutworm can withstand long periods of 
starvation when kept cool, if fed they later succumb within a few days when 
food Is not available. Experiments on a field scale in 1936 demonstrated that 
a delay of five or more days between cultivation and seeding in infested fields 
virtually eliminated both injury and the cutworms themselves in plats or 
mile-square fields. 

Cutworms as sugar-beet pests, and their control, F. R. Pethebbbidge and 
J. H. Stapley (Jour. Min. Agr. iOt. Brit.'\, 44 (1937), No. 1, pp. 4 ^- 49 ^ pis. 2 ).— 
Observations are said to have shown that cutworms of the turnip moth Euxoa 
segetum Schiff. feed on sugar beet plants from the end of June until harvest 
time and are capable of causing severe injury to late-sown crops. Cutworms 
of the garden dart moth E. nigricans L., hitherto unrecorded as a beet i)est,. 
caused severe damage to young seedlings in the fens in May and June of 1935 
and 1936. 

Noctuidae taken at a bait trap in Kansas, H. H. Walkden (Ann. Ent. Soc. 
Amer., SO (1937), No. 2, pp. 296-303). —Observations extending from 1921 to 1031, 
inclusive, at Wichita, Kans., are reported, the details being given in tables. 

Contribution to the study of diseases of insects caused by flltrable virus, 
II [trans. title], A. Paillot (Ann. Epiphyt. et Phytog&n4t., n. ser., 2 (1936), No. S, 
pp. 341-379, figs. 36). —^This further contribution (E. S. R., 66, p. 564) deals with 
two types of pseudograsserie of the cutworm Euxoa segetum, polyhedral disease 
of caterpillars of Vanessa urticae L. and of E. segetum, and some mixed diseases. 
A list is given of 20 references to the literature. 

The mosquitoes of Minnesota, with special reference to their biologtes* 
W. B. Owen (Minnesota Sta. Tech. Bui. 126 (1937), pp. 75, figs. 12).—Following 
a brief introduction in which reference is made to the economic importance 
of, disease transmission by, and methods of study of mosquitoes, the ecological 
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relationships, including topography and climate of Minnesota, vegetational 
regions, and larval habitats and associations, are considered and the biology 
and taxonomy of the si)ecies occurring in the State (7 genera and 37 species) 
dealt with. Keys for the identification of mosquitoes of the State, including 
a simple recognition key and keys to the species of Anopheles, Aedes, Oulew, and 
Theobaldia (both adults and larvae), and tables showing the occurrence of 
larvae by species and type of habitat and occurrence of larval association are 
included, together with maps Illustrating their distribution. A list of 41 
references to the literature Is Included. 

Principles underlying the protection of outdoor meetings from the mos** 
qulto pest and methods of application, J. M. Ginsbxjbo {V. J. Mosquito 
Extermin, Assoc, Proc,, 24 (1937)y pp, 5-11) »—Experiments with the New Jersey 
Pyrethrum Mosquito Larvlcide in protecting all kinds of outdoor evening gather¬ 
ings from mosquito bites, conducted by the New Jersey Experiment Stations 
during three seasons, of which the earlier work has been noted (E. S. R., 74. 
p. 522), are described. 

Different types of sprayers were tested with the larvicide containing kero¬ 
sene extract of pyrethrum and a suitable emulsifier. The results thus far 
obtained indicate that (1) outdoor areas, such as picnic grounds, stadiums, 
lawns, and porches, can be made practically mosqnlto-free without injury to 
vegetation and with no appreciable discomfort to people; (2) on large areas 
power sprayers capable of quickly supplying a fine fog, high in the air, 
are required; (3) on small areas, such as lawns and i)orches, hand pump 
sprayers or small electric sprayers may be employed; and (4) on small porches 
centrifugal electric vaporizers can be used provided that the operation is 
continuous and produces a constant supply of larvicide mist. 

Notes on the continuous rearing of Aedes aegypti in the laboratory, H. A. 
Johnson (Puh. Health Rpts, [U, S.^y 52 (19S7)y No. S5y pp. 1177-1179),--A report 
is made of experiments covering a period of two winter seasons which demon¬ 
strate quite clearly the advantages of the procedure described for the continuous 
rearing of groups of yellow-fever mosquitoes in the laboratory. 

The chrysanthemum midge (Jour. Min. Apr. [Gt. Brit.^y 4^ (IPJ7), No. 12. 
pp. 1158-1161y pis. 2). —^A brief account of this midge (Diarthronomyia sp.), 
which has been found attacking greenhouse chrysanthemums twice in England 
and once in Denmark. 

Zodion fulvifrons Say (Diptera: Conopidae) , a parasite of the honey bee, 
H. C. Sevebin (Ent. NetcSy 48 (1937)y No. P, pp. 243y W).—-A dipterous parasite 
of the family Conopidae which caused rather heavy loss of young worker 
bees in a hive of an apiary at Sisseton, S. Dak., is reported upon. An ex¬ 
amination of the bees indicated that fully 50 i)ercent of the worker bees were 
infested with fly larvae, which were always located in the abdomen. 

A note on two larval parasites of the sugar-cane moth-borer in Sfto Paulo, 
Brazil, S. 0. Hakland (Trop, Apr. [THnidod], 14 (19S7)y No. lOy p. fSd).—Record 
is made of the rearing from material collected in the State of Sfio Paulo of 
two species of sugarcane moth borer (Diatraea spp.) parasites, namely, the 
Amazon fly^ Metagonistylum minense Towns., which was present in great 
abundance, approximately 56 percent of the larvae being attacked, and Para- 
theresia hrasiliensis Towns. 

A field experiment on the control of the European com borer (Pyrausta 
nubilalls Hubn.) by Beauveria bassiana Vnill, O. M. Subbett, G. Beal, and 
M. TncoHiN (Sol. Agr.y 17 (1937), No. 9, pp. 587-591). —The work here reported 
indicates that by dissemination of the spores of B. IfassUma to infested com 
plants a marked reduction in the population of the European com borer 
may be effected. There is said to be an Indication that the time of application 
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is of the greatest importance and worthy of further investigation. The fact 
that some disease was found in the control plats in the second examination 
suggests that the buffiers about the plats were inadequate. 

Timely suggestioiis for sugarcane borer control, B. A. Ostkbsebokb (Bugwr 
Buhf 16 (1967), No. 4 » PP- 5).—^It is pointed out in this practical contribution 
from the Louisiana Experiment Station that in all cases over a period of 
several years in which cane trash was burned very carefully only 17 percent 
of the borer stages survived, as compared with 52 percent found alive the 
following spring! when the trash was not burned. This indicated that there 
are three times as many borers alive in trash that is not burned. 

New fly parasites of Dysdercus, C. H. T. Townsend (Bet?. Ent., 7 (1937), 
No. 9-d, pp. 316S18). —^Descriptions are given of four new dipterous species 
reared from cotton stainers by L. O. T. Mendes at the Institute of Agronomy, 
Campinas, Brazil, under the names Acaulona hrasUiana, Euomogenia dyaderci, 
Paraphorantha hrasiluma, and P. dimidiata. These species, if properly handled, 
are considered to be capable of controlling cotton stainers in SSo Paulo. 

Notes on dipterous parasites of spiders, B. J. Kabton (Jour. N. Y. Ent. 8oc., 
45 (1937), No. 3-4, pp. 41^4^0, flgi. 5). —Contributing from the Connecticut 
[New Haven] Exx)eriment Station, an account is given of the dipterous para¬ 
sites Ogcodes oostatua Loew and O. pallidipennia Loew, the host spider of the 
former being a species of Lycosa and of the latter Bceliphron caementarius. 
A list of 22 references to the literature is Included. 

The bionomics of Chaetophleps setosa Coquillett (Diptera: Tachlnldae), 
J. E. Bussabt (Ann. Ent. 8oc. Amer., 30 (1937), No. 2, pp. 285-295, figs. 16).—A 
study made of the tachinid €. setosa, a well-known internal parasite of the 
striped cucumber beetle which appears to be widely spread over most of the 
northern States, with records showing that it occurs in several States from 
Maine to Oregon, is reported upon. 

The life history of Qaurax araneae Coq. (Diptera-Chloropidae), an egg 
predator of the black widow spider (Latrodectus mactans (Fabr.) ) , E. L. 
and B. B. Kessel (PanrPaciflc Ent., 13 (1937), No. 1-2, pp. 58-60). —Observa¬ 
tions of the dipterous predator O. araneae of the eggs of the black widow spider, 
a common species in the San Francisco Bay region and at Mill Valley, where 
40 percent of an extensive series of egg sacs collected by the authors were found 
infested, are reported upon. 

A statistical analysis of fly mortality data, C. A. Mxjbbay (8oap, 13 (1937), 
No. 8, pp. 89-99, 101, 103, 105). —This analysis deals xmrticularly with the dif¬ 
ferent factors causing discrepancies in fly mortality data. 

Semi-concentrate fly sprays, W. N. Suixivan (Soap, 13 (1937), No. 9, pp. 88, 
89, 91, figs. 4 )> —^Tlie progress of a study made by the U. S. D. A. Bureau of 
Entomology and Plant Quarantine in cooperation with the National Association 
of Insecticide and Disinfectant Manufacturers with a view to determining 
the best methods of testing household insecticides and developing standard 
methods for such testing is reported upon, the details being given in tables 
and graphs. 

“An increase in concentration of pyrethrins in semiconcentrate fly sprays of 
pyrethrum at first brought about a corresponding increase in toxicity to 
houseflies, but at higher concentrations the mortality curve leveled off. When 
samples of pyrethrum of different pyrethrin concentration were diluted to the 
same concentration, the mortality of the flies was nearly the same in all cases. 
Semiconcentrate fly sprays containing paired combinations of rotenone, * an 
aliphatic thiocyanate, and pyrethrins, when undilut^ gave almost equally high 
mortalities in 3 days, but when diluted with 2 parts of kerosene there was a 
wide range in kill. A comparison of the mortalities at the end of 1, 2, and 3 
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days showed the desirability of a 3-day observation period when the spray 
contains rotenone. It seems, therefore, that the best method for the biological 
testing of semiconcentrate fly sprays is to dilute them and compare them with 
a standard.'* 

The tsetse flies of east Africa: A first study of their ecology, with a view 
to their control, C. P. M. Swynnerton {Roy, Ent, 8oc, London, Trans., Hj) 
{me), pp. XXXVI+579, pis. [3d], figs, 33).—Part 2 (pp. 28-240) of this work 
on the tsetse flies of east Africa reports upon observations of the habits and 
ecology of tsetse flies with a view to devising means for their destruction. 

Studies on the higher Diptera of medical and veterinary importance, 
W. S. Patton (Ann, Trop. Med. and Parasitol., SI {19S7), No, 3, pp. Sil-S59, 
figs. 14).—In these two papers (E. S. R., 77, p. 666) illustrations are given of 
the terminalia of Cobholdia elephantis Steel, C. chrysidiformis Rodbain and 
Bequaert, and Ruttenia loxodontis Rodbain (pp. 341-349) and of some species# 
of Oastrophilus (pp. 351-359). 

Studies on the higher Diptera of medical and veterinary importance.— 
A revision of the species of the genus Olossina Wiedemann based on a com¬ 
parative study of the male and female (terminalia, W. S. PA-rroN {Ann. Trop, 
Med. and Parasitol, SO {19S6), Nos. 2, pp. 151-168, figs. 2S; 3, pp. S05-SSO, 
figs. 25). —^A conclusion of tbe contribution previously noted (E. S. R., 76, p. 77). 

The present position in blowfly control in New South Wales, with special 
reference to the problems associated with Jetting, R. N. McCulloch {Jour. 
Austral. Inst. Agr. Set., 3 (1337), No. 3, pp. 129-1S7, figs. 3). —^A summary is 
given on the control of blowfly attack of sheep in New South Wales through 
reducing the fly population and protecting sheep from infestation and the form 
which future research on jetting should take, based upon 6 years' work dealing 
with the protection of sheep in this way. A combination of crutching and jetting 
is considered to offer not only the cheapest protection against strike, but cheap 
control of the blowfly pest in the absence of all other methods. 

Notes on the autecology of some fruit-flies. III, IV, K. Shibata {Jour. Soc. 
Trop. Agr. {Nettai N6gaku Kwaishi), 8 {1936), Nos. 1, pp. 95-101, fig. 1; 4, pp. 
373-380, fig. 1). —Part 3 of this contribution (E. S. R., 76, p. 833) considers the 
velocity and threshold of development of eggs of Chaetodacus ferrugineus dorsalis 
Hendel and part 4 the velocity and threshold of development of eggs of C. cucur- 
bitae Ooq. 

Experimental studies on the influence of low temperatures upon the de¬ 
velopment of fruit-flies, VII-IX, K. Koidsuhi {Jour. Soc. Trop. Agr. {Nettai 
NOgaku Kwaisi), 8 {1936), No. 3, pp. 221-236; 9 (1337), Nos. 1, pp. 54-59; 2, pp. 
236-246).—Van 7 of this contribution (E. S. R., 74, p. 376) reports on the fatal 
action of low temperatures upon the eggs and larvae of Chaetodacus ferrugineus 
dorsalis Hendel (pp. 221-236), part 8 on the fatal action of low temperatures 
upon the pupae of C. ferrugineus dorsalis (pp. 64-59), and part 9 on the acclima¬ 
tion to low temperatures in the melonfly pupae (pp. 236-246). 

The asparagus fly, A. S. Buckhubst {Jour. Min. Agr. [Ot. Brit.], 43 {1937), 
No. 10, pp. 941-943, pis. 2). —An account of Platyparea poeciloptera Schr., a 
native of central and south Europe which was first reported from the Nether¬ 
lands in 1931 tnd appeared at Hertford, England, in 1935. 

The asparagus fly Platyparea poeciloptera Schr. (Dipt., Trypetidae) in 
England, A. S. Buckhubst {Ent. Mo. Mag., 3. ser., 23 {1937), Np. 272, pp. 187- 
190, figs. 2)—The asparagus fly P. poeciloptera, a serious pest of asparagus on* 
the continent of Europe but not previously recorded from Great Britain, was 
found in 1936 to be widely distributed in the southern half of Hertfordshire. 
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The rafH'^ort leaf-miner Phytomyza atricomis Mg. and its parasite Dac- 
nnsa areolaris Nees., J. M. Kelsey {New Zeal. Jour. Soi. and Teehnol., 18 
(1937) f No. 10f pp. 762-767). —Observations of the life history of P. atricomis, 
its influence on the ragwort host plant, and the influence of the parasite D. areo¬ 
laris on the leaf miner, based upon experiments conducted, are reported. 

The melon fly (Dacus cncurbitae Coqnillet), A. Ponce (Philippine Jour. 
Apr., 8 (1937), No. 3, pp. 289-309, pis. 4, figs. 2) .—The study of the life history and 
habits of the melonfly, one of the most important insect enemies of cucurbits in 
the Philippines, here reported upon, includes a brief discussion of control 
measures. 

Some morphological differences between the screwworm fly (Cochliomyia 
americana C. & P.) and other closely allied or similar species in North 
America (Diptera: Calliphoridae), E. C. Cushing and D. G. Hall (Ent. Soc. 
Wash, ProG., 30 (1937), No. 7, pp. 195-200, figs. 17). —This contribution. In 
which characters by which species of Cochlioniyia and of certain related genera 
may be differentiated by workers engaged in an economic study of flies causing 
wound myiasis in man and animals, includes a key to facilitate such identifica¬ 
tion. 

Sulphur dips for the control of goat lice, O. G. Babcock (Southwest. Sheep 
and Ooat Raiser, 7 (1937), No. 17, pp. 5, 28). —Experiments were conducted by 
the U. S. D. A. Bureau of Entomology and Plant Quarantine in cooperation with 
the Texas Experiment Station at the Sonora Substation in an attempt to develop 
a safe and efficient dip without the objectionable features of the old dips. 
Finely ground sulfur, 98 to 100 percent passing through a 325-mesh screen, gave 
excellent results and was recommended for goat lice control. Flotation sulfur 
prepared by the liquid purification process, when further purified of traces of 
iron and arsenic sulfide left by its manufacture, gave equally good results and 
is likewise recommended. The formula recommended for effective control, 
using either of these sulfurs, is sulfur 10 lb., trisodium phosphate 10 to 25 oz., 
depending upon the hardness of the water used, and water 100 gal. Two dippings 
with 11-day intervals are recommended. 

All the live species of goat lice known to occur in the United States have been 
collected from milk goats, Linognathus stenopsis (Burm.), Z#. africa/nus Kellogg 
and Paine, Bovicola penicelUita Piaget (known as the hairy goat louse), and 
B. caprae Gurlt and B. limhatus Gervais (known as red goat lice). 

An investigation into the relation between chafer larvae and the physical 
factors of their soil habitat, J. Havelock Fidleb (Jour. Anim. Ecol., 5 (1936), 
No. 2, pp. 333-347, figs. 3). —The investigation here reported upon was under¬ 
taken with a view to discovering some relationship between factors making up 
the microclimate of the soil and the behavior of the larvae of chafer beetles 
which inhabit it. Tlie oval, larval, and puxml stages of these Insects, comprising 
98 percent of their total life history, are all spent in this environment. 

The embryology of Calendra callosa Olivier, the southern corn billbug 
(Coleoptera, Rhynchophoridae), D. L. Wbay (Ann. Ent. Soc. Amer., SO 
(1937), No. 2, pp. 361-409, figs. 115). —^This illustrated account of the embryology 
of C. callosa is accompanied by a bibliography of 36 titles. 

Structure of the reproductive system of the pecan weevil (Ourcullon- 
idae), T. L. Bissell (Ann. Ent. Soo. Amer., 30 (1937), No. 2, pp. 242-251, 
figs. 8). —^A study of the reproductive system of both male and female of the 
pecan weevil, which is noted for its extremely long and slender beak used fpr 
drilling the coverings of the host fruit for feeding and in preparation for egg 
laying, is reported upon by the Georgia Experiment Station and the U. S. D. A. 
Bureau of Entomology and Plant Quarantine cooperatively. 
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The influence of a pare carbohjrdrate diet on newlj emerged honeybees, 
M. H. Hatdak (Ann. Bnt 800 , Amer., SO (10S7), No. 2, pp. 25S-262 ).—^In a study 
conducted at the Minnesota Experiment Station it was found that newly emerged 
honeybees could subsist on a pure carbohydrate diet for a relatively long time. 
The dry weight and nitrogen content of their bodies diminished, the greatest 
percentage of loss of nitrogen being in the heads and abdomens and the lowest 
in the thoraxes. The amount of nitrogen lost by each of these parts of the bee 
body was about the same. The mortality of the bees was high. When pollen 
was added to the diet of such bees they developed their bodies and commenced 
brood rearing normally. The resulting bees were normal. 

Populations and territories of the ants Formica fusca, Acanthomyops 
flavus, and Myrmica ruginodis at Thornhill (Yorks), W. Piokleb (Jour. 
Anim. Ecol.y 5 (19S6), No. 2, pp. 262-270^ pi. i, ftg. 1 ).—^A survey, undertaken as 
a further contribution (B. S. R., 74, p. 76) to the records of ant territory, and# 
also to determine by actual counts the populations (including the immature 
forms) of the ants’ nests, made at Thornhill, Yorkshire, is reported upon. 

New species of Andrena from California (Hymenoptera), P. H. Timbeb- 
LAKB (Pan-Patoiflc Ent.y JS (19S7), No. 1-2, pp. 69-7J ^).—Four black species of 
solitary bees of the genus Andrena are described as new in this contribution 
from the California Citrus Experiment Station. 

The influence of the instars of host larvae on the sex of the progeny of 
Tiphia popllliavora Roh., M. H. Bbuwson (Science, 86 (19S7), No. 2226, p. 
197 ).—In the course of studies recently completed on the interrelation of the 
larval instars of the Japanese beetle and its imrasite T. popilliavora, it was 
definitely proved that the female parasite has the ability to vary the sex of 
her progeny at the time of parasltization of the host larvae of different instars. 
The stimulus to which the female responds in controlling the sex of her progeny 
is definitely associated with the instar or size of host on which the eggs are 
placed. The resultant parasite progeny were still predominantly males when 
parasite eggs were transferred from second-instar host larvae to the larger 
ihird-instar host larvae, while a normal ratio of males and females resulted 
when parasite eggs were transferred from third-instar host larvae to the smaller 
second-instar host larvae. 

Control of tobacco blue mold (downy mildew) and tobacco flea beetle (a 
progress report in two parts).—Suggestions for control of tobacco 
flea beetle, W. J. Schoene and G. W. TJndebhill (Virginia Sta. Bui. SIS (19S7), 
pp. ll-H, figs. 2 ).—Part 1 of this bulletin has been noted on page 801. 

A practical account is given of control measures for the tobacco flea beetle. 
In an outbreak in 1937 in Virginia, esi)ecially in Pittsylvania County, and in 
the Piedmont section of North Carolina, there was a severe feeding on the 
foliage, with tlie upper parts of some plants almost completely consumed. 

Notes on the life history and anatomy of Trichogramma, S. E. FLAin>EBS 
(Ann. Ent. 80 c. Amer., SO (19S7), No. 2, pp. S04-S08, figs. 6 ).—^A study of the 
development and morphology of T. evanescens and T. emhryophagum when 
reared in the eggs of the salt-marsh caterpillar, conducted at the California 
Citrus Experiment Station, is rex>orted upon. 

“The incuffation of the egg required nearly as many hours as the feeding 
period of the larva. There were three larval Instars, each distinguished by the 
size of the mandibles and the form of the body. The prepupal stage of T. em- 
hryophagum appeared to be shorter than that of T. evanescens when developing 
under the same conditions. This difference accounts for the variation in their 
life cycles.'* 

Collecting red and black scale parasites in Africa, H. Oompebb (OaUf. 
Oitrogr.^ 2S (19S7), No. 2, pp. 58, 88, 89, figs. S).--A report is made on the col- 
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lection of parasites of the black scale and the California red scale in south 
and east Africa during a period of 10 mo., and the successful propagation of 10 
of the former and 1 of the latter by the California Citrus Experiment Station. 

Liberation of black scale parasites diuring year 1037, S. E. Flandees 
(Calif, Citrogr,, 23 (1987), No. 2, p. 59, fig, i).—A report from the CaUfornla 
Citrus Experiment Station on the rearing and liberation of the black scale para¬ 
sites Introduced from Africa by Compere, above noted. The liberations made 
by the cooperating insectaries have consisted largely of species of Metaphycas, 
Euaphycus, and Enoyrtua. 

Habitat selection by Trichogramma, S. E. Flandicbs (A 7 in, Ent, 8oc, Arner,, 
30 (1937), No. 2, pp. 208-210). —Observations by the California Citrus Experi¬ 
ment Station of the three common species of Tf'ichogramma in North America, 
namely, T. evanescena Westw., T. emhryophagum (Htg.), and T. semblidia 
(Aur.), which successfully parasitize fertile, infertile, or dead eggs of many 
species of insects, are reported. Under artificial conditions they are reared 
readily on many common hosts, yet under natural conditions they are rarely 
found associated. The available host records Indicate that T. evanescens prefers 
field habitats, T, embryophagum arboreal habitats, and T. semblidis marsh 
habitats. It appears that within a favorable habitat the type of plant surface 
affects the amount of parasitism. It is pointed out that the differences in the 
crawling and flying habitats of these species may be accounted for as habitat 
adaptations. 

Researches on the biology of hyiiieuopterous parasites: The Trlchogram- 
mas [trans. title], P. Mabchal (Ann. /Jpiphyt. et Phytog^ndt., n. aer., 2 (1936), 
No. 4, pp. 447-550, pi. 1, fig a. 23). —Following an introduction in which the 
blotypes of Trichogramma are considered and historical information presented, 
the author deals with studies of T. cacaeciae (pp. 451-488), T. fiavum (pp. 488- 
495), T. evaneaoena (pp. 495-519), crosses of two bio types (T. cacaeciae and T, 
evaneacena) (pp. 519-522), observations of the natural forms of Trichogramma 
from the codling moth, European corn borer, and grape berry moths, etc. A 
bibliography of four pages and a colored plate of T. cacaeciae and T. evaneacena 
females are included. 

Variation in populations and in size of adults of Trichogramma minntum 
Riley emerging from eggs of Heliothis obsolete Fab., G. W. Babbeb (Ann. 
Ent. 8oc. Amer., 30 (1937), No. 2, pp. 263-268, f g. 1). —Observations of collec¬ 
tions of eggs of the com earworm made at Richmond, Ya., and at Savannah and 
Sandersville, Ga., are reported. The population of parasites per host egg ranged 
from one to five, there being approximately twice as many females as males re¬ 
covered. *‘The adult parasites were quite variable In wing length. Gonsidered 
from the viewpoint of relative bulk, the smallest male was about one twenty-fifth 
the bulk of the largest male, whereas the smallest female was about one-fortieth 
the bulk of the largest female. While duplication of wing length frequently 
occurred in the cases where eggs contained more than a single parasite, it was 
found that more often the parasites emerging from one host egg were of 
different wing lengths. In each locality and In each sex, the mean wing length 
of parasites regularly decreased as the population per host egg increased. It 
thus appears that a determining cause of variation in size of adults of T. 
minutum within a single host egg is the competition for food among the i>arasite 
iarvae.** 

A new eriophyid mite from lemon trees (Acarina: Eriophyidae), H. E. 
liiWiKO (Ent, 8oo. Waah., Proo., 39 (1937), No. 7, pp. 193, 194* fiffS. 4)* —^Under 
the name Eriophyea aheldoni the author describes a new mite that works in the 
buds of the lemon tree, causing a deformation of the ends of the twigs, in 
Ventura Gounty, Oalif. 
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The red legged earth mite, D. C. Swan {Jour, Dept, Agr, So, Austral,, 40 
(1937), No, 12, pp, 946-948, figs, 2).—This is a further contribution (B. S. R., 72, 
p. 070) on Halotydeus destructor Tucker, which has in recent years become 
increasingly common in certain of the wetter parts of South Australia and 
may in some places be one of the most troublesome winter pests of garden 
plants and of some field crops, such as peas. 

New species of mites of the subfamily Trombiculinae, with a key to the 
New World larvae of the akamushi group of the genus Trombicula, H. E. 
Ewing {Biol. Soo. Wash,, Proo,, 50 {19S7), pp. 167-173).—A contribution on the 
chigger mites of the New World, with descriptions of seven new species. 

Experimental study of Plasmodium gallinaceum, a parasite of the domes¬ 
tic fowl [trans. title], B. Bbumpt {Ann. Para^itol, Humaine et Compar,, 14 
{1936), No. 6, pp. 597-620, figs. 10). —In the course of transmission studies with 
a strain of P. gallinaceum originating in Ceylon (E. S. R., 73, p. 394), the details 
of which are given in a table of nine pages, it was found to develop rapidlj/ 
in all of the yellow-fever mosquitoes infected and equally so in Stegomyia 
albopicta (= 8. variegata). Oulex fatigans did not transmit the infection 
even when fed in large numbers on diseased fowl, nor did the northern 
house mosquito. 

Fleas, ticks, and lice retain plague infection after 10 months in icebox 
{Pub. Health Rpts. [V. 8.^, 52 {1937), No. 35, p, ii7P).—Record is made of the 
finding by W. M. Dickie of typical plague infection in fleas, ticks, and lice 
taken from ground squirrels in San Mateo County, Calif., after storage from 
September 1986 to July 1937 in the ice box. 

Plague infection in fleas in California, Nevada, and Utah {Pub. Health 
Rpt. [U. fif.], 52 {1937), No. 35, pp, 1184, 1185),—Record is made of the finding 
by W. M. Dickie of plague infection in fleas taken from rodents in San Bernar¬ 
dino County, Calif., Ormsby and Douglas Counties, Nev., and Morgan County, 
Utah. 

ANIMAL PRODUCTION 

[Livestock investigations in Alabama, 1934-35 and 1936] {Alabama 
8ta. Rpts. 1934 - 35 , pp. 17-20, fig. 1; 1936, pp. I 4 , 15, 16^18, 23, 24, fig. 1).— 
Results are noted for 1934-35 on the use of ice in curing meat on the farm, by 
J. C. Grimes and W. E. Sewell; and the value of kudzu as a grazing crop for 
beef cows and poultry, by Grimes, G. J. Cottier, and D. F. King. In 1936 
studies with beef cattle and swine yielded information on the cost of beef 
production, and the value of kudzu as a grazing crop, both by Grimes; the use 
of ice in the curing of meat on the farm, by Sewell; and lameness in hogs 
resulting from the grazing of Austrian peas, by W. D. Salmon and Sewell. 

Poultry investigations reported include the detection of infertile eggs previ¬ 
ous to incubation, and returns from the farm flock, both by King; the supple¬ 
mental value of peanuts in chick and laying rations, and the value of kudzu 
and other green feeds for poultry, both by Cottier and King. 

Rat feeding trials gave information on the nutritive value of commercial 
canned dog foods, by C. J. Koehn. 

[Experimeitts with livestock in Oregon] (Oregon 8ta. Bui. 350 {1937), pp. 
19, 21, 22, 24 , 25, 33, 34, 56, 57, 69—71, figs. 3). —Included are reports of investiga¬ 
tions on fattening cattle on mill run in the Willamette Valley and at the 
Eastern Oregon Substation; the marketing of country-dressed meats; fattening 
lambs, both in western and eastern Oregon; wintering range sheep; the pro¬ 
ductive value of large-type v. small-type ewes, and smooth- v. wrinkled-type 
Rambouillet ewes; the value of irrigated pasture for sheep; Willamette Valley 
com w. Midwest com for fattening pigs; the relation of various cereals in the 
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ration to quality of pork; biochemical factors influencing the feeding value of 
forage crops; the role of iodine in animal nutrition; and the influence of sulfur 
fertilization on the sulfur and nitrogen compounds in alfalfa. 

Poultry tests reported include the value of high protein mashes in turkey 
production, capon production, forced molting of yearling hens, and floor heating 
and ventilation of poultry houses. 

[Animal nutrition investigations in Wisconsin] .(Wisconsin 8ta. Bui, 439 
(J937), pp. 6-15, figs, S).—Brief progress reports are presented on the following 
studies: Vitamin A deflciency as a cause of blindness in farm and laboratory 
animals, by P. H. Phillips and G. Bohstedt; simple nitrogen compounds as 
substitutes for protein in livestock feeding, by B. B. Hart, H. J. Deobald, and 
Bohstedt; the effect of the quality of the protein on the oestrous cycle, by P. B. 
Pearson, Hart, and Bohstedt; the necessity of fat as a supplement to a skim 
milk diet for pigs and calves, by B. J. Shantz. C. A. Blvehjem, and Hart; 
the dietary factor preventing gizzard lesions and swollen gizzard linings re¬ 
sulting from a lack of grit or coarse ingredient in the ration, both by H. R. 
Bird, J. J. Oleson, Elvehjem, Hart, and J. G. Halpin; soybean oil as a pre¬ 
ventive of encephalomalacia in chicks, by A. I. Coombes et al.; dietary factors 
preventing slipped tendon of chicks, by A. C. Wiese et al.; galactose as a cause 
of cataract in rats; the effectiveness of chick rations for canary birds, by 
B. E. Kline and Elvehjem; chemical tests for coumarin and related bitter 
substances in sweetclover, by K. P. Link et al.; the use of inorganic acids 
(A. I. V. process), molasses, and wood sugar liquor as preservatives for 
legume silage, by W. II. Peterson et al.; and the carotenoids in A. I. V. silage, 
by P. W. Quackenbush and H. Steenbock. 

The statistical treatment of experiments involving equalized feeding: The 
]>roblem of appetite, P. White (Jour, Dairy Res. [London], 8 (1937), No. 3, pp. 
S07-310), —Utilizing the data obtained in the rat-feeding trials noted on page 843, 
the author has proposed four statistical tests which may be applied to the 
records of feed refusal by the litter mates in the respective groups to furnish 
evidence of differences in palatability between different tyi)es of feeding 
stuffs. 

Experiments on making hay and silage, I—HI [trans. title] (Beret. Fors0gs- 
lab. K. Vet. og Landboh0j8koles [Denmark], 172 (1937), pp. 149; Eng. abs., pp. 
129-138). —Three studies are reported from the Danish Royal Veterinary and 
Agricultural College. 

I. Experiments on curing hay and ensiling, N. A. Olesen.—^The results of 
15 experiments on making hay and silage from pasture crops are reported. 
The loss of dry matter averaged 13.9 and 11 percent and the loss of crude 
protein 22.5 and 18.7 percent in the hays and A. I. V. silage, respectively. 
However, 5.5 percent of the ensiled dry matter had to be discarded due to 
spoilage on the surface and sides of the silo. With the pH of the A. I. V. 
silage at 3.8, considerable hydrolysis of true protein occurred. Greater losses 
of dry matter and protein occurred in silage prepared with molasses than 
by the A. I. V. process, with a considerable amount of ammonia being formed 
in the molasses lot. 

II. Experiments on the feeding value of hay and silage, H. W. Bstedal 
and P. S. 0stergaard.—In trials with milking cows little difference was found 
in the feeding value of hays cured in cocks and on racks. A. I. V. silage 
proved slightly superior to hay as a source of nutrients, 5.93 kg of dry matter 
in the former proving equivalent to 6.76 kg of dry matter In the latter. A 
comparison of A. I. V. and molasses silage showed a small but consistent 
advantage in favor of the former. In tests with light and heavy feeding of 
hay, milk production on the large hay ration compared favorably With that 
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on the low-hay high-concentrate ration. One hundred kg of dry matter in 
hay had a starch equivalent of 87 kg. 

III. Baperimenia on the addition of basic supplements to steer rations con- 
tain^ng a large proportion of A. J. F. silage^ K. Bottensten.—^Yearling Shorthorn 
steers made satisfactory daily gains on a ration in which two-fifths of the feed 
units were supplied by A. I. V. silage. Such a ration caused a pronounced 
drop in the alkali reserve of the blood and the pH of the urine and increased 
the ammonia content of the urine. Additions of sodium bicarbonate in amounts 
sufficient to neutralize one-half of the acid in the silage largely counteracted 
the physiological effects of the acid, while similar additions of calcium car¬ 
bonate were somewhat less effective in this respect. The pH of the digestive 
tract was not affected by the different feeding treatments. 

Making silage from hay crops, A. E. Pekkins, C. O. Hayden, C. F. Monboe, 
W. E. Kbauss, and R. G. Washbubn {Ohio 8ta, Bimo. Bui. 190 {19S8), pp. 8-^12, 
figs. S). —^The feasibility of making silage from hay crops, including both the 
legumes and grasses, is pointed out in this discussion. 

The beneficial effects of adding molasses or other forms of carbohydrate and 
of adding mineral acids in preparing such silages, also the conditions under 
which satisfactory silage may be made without treatment are indicated. In 
connection with recommendations regarding the proper dry matter content of 
material to be ensiled, data are presented on the loss of Juice from chopped plant 
material of varying dry matter content when subjected to pressures of from 2 to 
12 lb. per square inch, comparable to pressures actually existing at different 
levels in silos. A clover-alfalfa mixture containing 18 percent dry matter lost 
30 percent of the original weight in drainage Juice when subjected to a pressure 
of 8 lb. per square inch. The dry matter loss in this Juice amounted to 10.8 per¬ 
cent of the original dry matter in the crop. It is concluded that the proper 
control of dry matter is probably the most important consideration in silage 
making. 

Practical suggestions are offered with regard to filling the silo. 

Carotene (vitamin A) in alfalfa hay, S. T. Dexteb and L. A. Moobe {Michi¬ 
gan 8ta. Quart. Bui., 20 {1937), No. 2, pp. 75, 76), —In a study of the effects of 
methods of curing alfalfa hay on its carotene content, second-cutting hay con¬ 
taining 270y of carotene at the time of cutting was cured in the swarth, in the 
windrow, and in the cock. After 25 hr., hays cured in the above order contained 
1477, 1857, and 1657 of carotene, respectively. After 60 hr., at which time the 
swarth- and windrow-cured lots were ready to be stored in the bam, the hays 
contained 867, 1357, and 12 O 7 , respectively, and after 4 days in the field they 
contained 667 , IIO 7 , aod 12 O 7 , respectively. The windrow-cured and cock-cured 
lots were equal in carotene content at the time each was ready to go in the 
bam. 

Losses of vitamin A and carotene from feeds during storage, Q. S. Fbaps 
and A. R. Eemmebeb {Texas Bta. Bui. 557 {1937), pp, 28). —In the tests reported 
cod-liver oil, other fish oils, a concentrate of cod-liver oil, and carotene dissolved 
in oil were added to various feed mixtures, the mixtures being stored under 
different conditions and examined for vitamin A or carotene content at periodic 
intervals. A method for the determination of carotene is described. 

After additions of fish oils or their concentrates, 79~1()0 percent of the vita¬ 
min A in the feed mixture disappeared after 4 weeks* storage at either 7** or 
28** (X The addition of 0.1 percent of hydroquinone to the mixture as an antU 
oxidant d^ayed the loss during the first 2 weeks, but 71'-87 ];)ercent loss occurred 
after 3 weeks. It is recommended that when such oils are added to feed as a 
sott]^ of vitamin A, the mixture should be fed within 10 days to avoid serious 
loss of the vitamin. 
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Carotene in solution in yegetable oil when mixed in feed was more stable 
than the vitamin A in coddiver oil. When stored at 7** there was a loss of 
2-8 percent, 3r-6, and 5-14 percent after 4, 8, and 12 weeks* storage, respec¬ 
tively, while at 28® the loss amounted to 7-27 percent, 12-53, 17-67, and 24-70 
percent after 4, 8 , 12, and 16 weeks’ storage. When carotene in oil is added 
as a source of vitamin A there apparently should be a liberal allowance for 
losses during storage. 

Alfalfa meal stored for 8 weeks in small quantities lost 6-70 percent of its 
carotene at room temperature and 0-26 percent at refrigerator temperature. 
Samples in tightly packed vials at refrigerator temperature lost O^ percent per 
month. A mixture of alfalfa meal-cornstarch 1:9 lost carotene more rapidly 
than undiluted alfalfa meal. Large samples of alfalfa stored at ordinary tem¬ 
peratures lost carotene very slowly during the winter months but at a rela¬ 
tively rapid rate during the summer months. Losses of as much as 40 percent 
were found after 3 months’ summer storage. 

Studies in mineral metabolism, XXXVI, XXXVU (Onderatepoort Jour, Vet, 
8ci, and Anim, Indus,, 8 (19S7), No, 1-2, pp, S59-S74; pp, S76-4H, figs, 15 ),— 
Further contributions are made to this series (E. S. R., 78, p. 381). 

XXXVI. Fluorine metabolism in rats and hovines, P. J. du Toit, D. B. Smuts, 
and A. I. Malan.—Two pairs of cows received rations containing 60.6 and 738.4 
mg of fluorine per head daily, respectively, for several months and were 
then subjected to 10 -day calcium, phosphorus, and fluorine balance trials. 
The daily retention of fluorine averaged 9.4 and 242.3 mg, respectively, at the 
low and high levels of intake. The x)ercentage retention of calcium was 
slightly increased, but the retention of phosphorus was markedly decreased, 
at the higher level of fluorine intake. Rats on a high level of fluorine feed¬ 
ing stored approximately 1 mg of fluorine per day but retained decidedly less 
calcium and phosphorus than rats on a low fluorine diet. The total ash and 
percentage fluorine in body ash were increased by the heavy fluorine feeding. 

XXXVU. The influence of variations in the dietary phosphorus and in the 
Ca:P ratio on the production of rickets in cattle, A. Theiler, P, J. du Toit, 
and A. I. Malan.—In this extensive investigation, involving 6 pairs of 15-month- 
old dairy heifers and 6 pairs of 18-month-old steers, experimental feeding was 
extended over a period of approximately 2 yr. The basal diet was adequate 
in all respects except in calcium and phosphorus content. The intake of these 
elements was varied to provide, respectively, a deflciency and sufllciency of 
phosphorus, with varying amounts of calcium. Data are reported on live weight, 
feed consumption, calcium, phosphorus, and phosphatase contents in the blood, 
clinical symptoms of disease, and chemical and histological analyses of bones. 

A daily intake of 19 g of P*0» by the steers and 24 g by the heifers proved 
sufficient for normal growth and development, while 13 and 10 g proved in¬ 
sufficient for steers and heifers, respectively. A CaO: P*0» ratio of 2.5:1 when 
an adequate amount of phosphorus was supplied did not signiflcantly affect 
the animals. Phosphorus deflciency in the ration invariably resulted in rickets 
but did not produce oesteodystrophia fibrosa. It is suggested that calcium de¬ 
flciency may be the responsible factor for the latter condition. The inorganic 
phosphorus and phosphatase in the blood proved of valuable assistance * in 
following the development of rickets, but blood calcium under conditions of 
vitamin D sufficiency was of little value in this respect. Portions of ribs 
were removed from the animals at periodic intervals to aid in diagnosing tke 
bone diseases. 

Phosphoms and calcium deficiency diseases as two aetiologically distinct 
entities, P. J. du Toit and A. 1. Maxjln (Nature [London], HO (19S7), No, S5S4r 
pp, 153, 154 ), —^Evidence is cited b^ the aqthors to indicate that an insufficiency 
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of dietary phosphorus in the presence of adequate amounts of vitamin D in¬ 
variably results in the production of rickets in cattle, sheep, goats, and pigs, 
whereas a calcium deficiency under conditions of vitamin D sufficiency pro¬ 
duces osteofibrosis uncomplicated by rickets, an entirely different bone disease. 
Osteoporosis is invariably associated with both diseases. 

Bone biopsy as an aid to the study and diagnosis of deficiency diseases, 
A. D. Thomas and J. G. van der Wath {Onderstepoort Jour, Vet, Sci, and Anim, 
Indus,, 8 (J9S7), No, 1-2, pp, 431-439), —^This article discusses the advantages 
of bone biopsy in the histological, hemocytological, and biochemical study and 
diagnosis of nutritional diseases. The technic for obtaining bone samples from 
the various domestic animals is described. 

The essentiality of cobalt in bovine nutrition, W. M. Neal and C. F. Ahmann 
{Jour, Dairy Sei,, 20 {1937), No. 12, pp, 741-753, figs. 3). —^This is a more 
comprehensive report of research previously noted (E. S. R., 78, p. 376). ♦ 

Studies on the mineral requirements of cattle in north-east India (with 
special reference to rice straw feeding), M. Oabbery, I. Chatterjee, and S. K. 
Talapatra {Indian Jour, Vet. 8ci. and Anim. HusO., 7 {1937), No. 3, pp. 155- 
211), —The results of extensive mineral metabolism studies with cattle involving 
six combinations of feed and 30 individual balance trials are reported. The 
rations were composed of (1) rice straw alone (winter variety), (2) winter 
rice straw and rice bran, (3) winter rice straw and linseed cake, (4) rice 
straw (fall variety), (5) fall rice straw and linseed cake, and (6) winter rice 
straw, with either green hyacinch, green Napier grass, or green guinea grass. 
The experimental periods on the various jrations ranged from 6 to 18 weeks. 

The lowest limits of mineral Intake which permitted positive retention, cal¬ 
culated on the basis of the daily requirements of a 500-lb. animal, were CaO 
24 g, PaO# 10 , MgO 15, KaO 70, NuaO 17, and Cla 20 g. The value of these feeds 
in meeting the animal requirements and certain observed interrelationships 
among the ash constituents in mineral metabolism are discussed. 

The comparative value of eight protein supplements in stock cattle win¬ 
ter rations, C. W. McCampbell and L. C. Aicheb {Kansas 8ta., Fort Hays 
Sulsta., Beef Cattle Invest., 1936-37, pp. 7). —Continuing this study (E. S. R., 75, 
p. 631), the groups of calves used in the 1935-36 trials were carried on grass 
during the summer and fed the same experimental winter rations as yearlings 
in 1936-37. In addition, eight lots of calves were again fed in 1936-37 duplicat¬ 
ing the previous trial. 

Both calves and yearlings receiving 3 lb. of wheat bran per head dally made 
the most rapid daily gains, followed closely by the groups receiving 4 lb. of 
ground alfalfa, confirming previous results that 3 lb. of wheat bran or 4 lb. of 
ground alfalfa were more valuable as supplements to sorgo silage for wintering 
stock cattle than 1 lb. of any of the six protein-rich byproducts tested. The 
ground alfalfa compared less favorably with bran than in the previous trial, 
indicating the variability in feeding value of different lots of alfalfa. Cotton¬ 
seed meal promoted the most rapid gains and proved most economical of the 
protein concentrates, while tankage produced the smallest gains in each series. 

Fattening heifers, R. R. Thalman {Flour d Feed, 38 {1937), No. 3, p. 18).— 
Feeding trials at the Nebraska Experiment Station comparing corn, molasses, 
and a com-molasses mixture (1:1) as supplements to a ration of drought-dam- 
aged com silage ad libitum and 1.5 lb. of cottonseed cake per head daily for 
fattening beef heifers gave evidence that molasses was 86 percent as valuable 
as com pound for pound during the first 75 days of the feeding period. The 
mixture of com and molasses did not significantly Increase the rate of gain or 
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add to the finish of the cattle, but did increase the cost of gain over the straight 
molasses supplement. 

Differentiation of cattle and carabao meat by biochemical methods, R. A. 
Acevedo and T. Topacio {Philippine Jour. Anim. Indus., i {IDS'!), No. 5, pp. 
45^).—Continuing these investigations (E. S. B., 76, p. 672), evidence was ob¬ 
tained to Indicate that carotene occurs in a different form in the tissue of cattle 
and carabao, being rather highly colored in the former but practically colorless 
in the latter. Two methods of extracting carotene from meat samples and 
determining the intensity of color in the extract are described. By using either 
of these methods it was possible to differentiate between unrefrigerated and 
frozen meat of cattle and carabaos with a high degree of accuracy. 

Beef-cattle breeds for beef and for beef and milk, W. H. Black {U. 5?. 
Dept. Agr.y Farmers' Bui. 1779 (1937), pp. II-{’21, figs. 21). —This is a revision 
of and supersedes Farmers’ Bulletin 612 (E. S. R., 32, p. 568). 

The Colorado range cattle industry, O. B. Peake (Glendale, Calif.: Arthur 
H. Clark Co., 1937, pp. 357, figs. 9). —This historical narrative describes the early 
stocking of the State; the removal of Indians from cattle ranges; securing 
land for the cattle industry; the relation of stock associations to the Colorado 
range industry; cattle ordinances, regulations, and laws; and the marketing 
of Colorado range cattle. Much relevant information and an extensive bib¬ 
liography are appended. 

Experiments on the relation of energy-intake to live-weight increase in 
fattening sheep, J. A. S. Watson, D. Skilbeck, and J. C. B. Etna (Empire 
Jour. Expt. Agr., 5 (1937), No. 18, pp. ISO’-ISS, fig. 1). —This report is based on 
sheep feeding trials by the School of Rural Economy, Oxford. Regression 
figures based on the live weight gains of sheep at different levels of feed 
intake gave evidence that sheep, in addition to energy for maintenance, body 
growth, and wool production, require 4.4 lb. of starch equivalent for each 
pound of additional gain, and that this value is quite constant between a 
plane of nutrition that permitted very slight fattening and one that permitted 
very rapid gains. 

Supplements to hay for wintering breeding ewes, L. H. Blakeslee, Q. A. 
Brown, and J. G. Wkli.s, Jb. (Michigan Eta. Quart. Bui., 20 (1937), No. 2, pp. 
72-75). —In a further reiwrt of sheep feeding experiments at the Upper Peninsu¬ 
lar Substation (E. S. R., 73, p. 89), tests are described in which breeding ewes 
received a winter ration of legume hay alone, legume hay plus varying quanti¬ 
ties of barley, and legume hay plus cottonseed meal. The lambs from ewes 
receiving 0.6 lb. of cottonseed meal and 3 lb. of hay daily during gestation 
averaged 0.83 lb. heavier at birth, 4.41 lb. heavier when turned on pasture, 
and 7.52 lb. heavier at weaning time than lambs from ewes receiving 4 lb. of 
hay daily as a sole ration. However, the hay-fed groups of ewes produced 
heavier lambs than those receiving combinations of hay and barley. Under 
the conditions described, the feeding of cottonseed meal proved profitable 
and the ewes came through the winter in better condition than those in the 
other groups. 

Copper deficiency in sheep in Western Australia.—A preliminary account 
of the aetiology of enzootic ataxia of lambs and an anaemia of ewes, H. W. 
Bennetts and F. E. Chapman (Austral. Yet. Jour., 13 (1937), No. 4, pp. 138- 
149). —^This report from Western Australia describes an enzootic ataxia in lambs 
which was demonstrated to be primarily due to copper deficiency. Breeding 
ewes when pastured continuously on areas deficient in copper developed a 
severe anemia, apparently resulting from a depletion of body stores of cow>er 
in an attempt to give the embryo suflacient copper for normal development. 
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The copper content of the liver, blood, and milk of these anemic ewes and of 
the liver of affected lambs was considerably below normal. The administration 
of copper to the ewes during the gestation period prevented or cured the 
anemic condition and also prevented the incidence of enzootic ataxia in the 
lambs. It is suggested that blood-copper determinations of lambing ewes might 
be of considerable prognostic and diagnostic value. 

liamb fattening rations, M. A. Alexander {Flour d Feedt S8 {19S7), No, A 
p. 18), —^Feeding trials were conducted by the Nebraska Experiment Station in 
which varying amounts of cane molasses were added to different combinations 
of feeds in lamb fattening rations. 

A ration of alfalfa meal-molasses 1:1 failed to give satisfactory finish on the 
lambs unless com was added during the latter half of the feeding period, and the 
allowance of a limited amount of corn with the alfalfa-molasses mixture 
throughout the feeding x)eriod proved more economical. A ration of cane nto- 
lasses, cottonseed meal, corn silage, and bonemeal likewise failed to give satis¬ 
factory finish unless corn was added during the latter half of the feeding 
period, while a mixture of half com and half molasses in such a ration proved 
more economical. Mixtures of crushed barley, molasses, and alfalfa meal 
65:25:10 or corn, oats, and molasses 1:1: J fed with cottonseed meal, corn 
silage, and bonemeal gave excellent results, increasing the rate and decreasing 
the cost of gain as compared with the corn-alfalfa hay ration. 

Self-feeders for lambs—^ration tests: Amounts of oats and dried pulp— 
alfalfa hay v. natural hay, D. W. Chittenden and A. H. Walker (Natl, Wool 
Growery 27 (1987), No, 10, pp. 11,12), —Five rations were compared for fattening 
lambs in a feeding trial of 62 days* duration at the Montana Experiment Sta¬ 
tion. These included (1) oats and dried beet pulp 1:1 self-fed and long alfalfa; 
(2) oats, beet pulp, and ground alfalfa 1:1:1 self-fed; (3) oats, beet pulp, and 
ground alfalfa 1:2:1 self-fed; (4) oats, beet pulp, and cottonseed meal 4.5:4.5:1 
self-fed and long native bay, and (5) oats, beet pulp, and soybean fiakes 
4.6 :4.6:1 self-fed and long native hay. 

The lambs in all lots averaged about 78.5 lb. at the beginning of the test, and 
the average dally gains were 0.43, 0.47, 0.45, 0.48, and 0.46 lb. per head on rations 
1 to 5, respectively. The lambs on the No. 3 ration containing the highest per¬ 
centage of dried beet pulp required less feed per unit of gain and at prevailing 
feed prices made materially cheaper gains than any other lot, while feed costs 
were highest for the lambs on the No. 1 ration. The market grade, dressing 
percentage, and carcass weight were quite similar for all lots. Lot 1 showed 
the lowest shipping shrink, and ail lots receiving alfalfa hay showed lower cost 
per unit of carcass weight than those receiving native hay and protein 
supplement. 

Hog feeding experiments, F. B. Headley (Nevada 8ta. Bui, H7 (1987), pp, 
SO, figs, 10), —In a series of hog feeding experiments, conducted from 1926 to 
1937 in cooperation with the U. S. D. A. Bureau of Plant Industry, tests to deter¬ 
mine the optimum levels of alfalfa meal as a supplement to ground barley and 
skim milk showed that a barley-alfalfa mixture 9:1 with skim milk produced 
more rapM gains than 29- or SO-percent levels of alfalfa meal. However, the 
29-percent level gave nearly as large gains and proved more economical when 
barley was valued above $20 per ton. Tests in which the pigs in each litter 
were divided into light-, medium-, and heavy-weight groups indicated that there 
were only slight differences in the cost of production for these respective 
groups. Additions of coconut oil meal, linseed meal, or tankage to a barley- 
alfalfa meal-skim milk ration did not increase the efficiency of the mixture. 
Three e3q[)eriments to determine the value of skim milk as a supplement to 
barley and alfalfa meal showed that a small addition of skim milk replacing a 
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portion of the barley was of greater value than was Indicated by the chemical 
analysis of the skim milk, but as the proportion of milk in the ration increased 
its relative value decreased so that with excessive amounts of skim milk its 
feeding value was less than its theoretical nutritive value. Skim milk proved 
superior to tankage as a supplement to barley and alfalfa meal. Weanling pigs 
and 200-lb. pigs required about 2.3 and 4.3 lb. of total digestible nutrients, 
respectively, per pound of gain. Based on a 10-yr. average of market prices, 
peak prices occurred in March and in August and September. 

The water consumption of suckling sows, F. H. Gabneb and H. G. Sanders 
(Jour. Agr, 8oi, [England]^ 27 (1937)^ No, 4, pp. 638-^43), —A record of the water 
consumption of 37 Large White suckling sows showed an average daily intake 
of 42.7 lb. per sow, although a rather wide variation existed between individuals 
and for the same Individual from day to day. The consumption was practically 
the same in the winter and summer months. There was no relation between 
consumption and the number or weight of litter, but there was a tendency 
toward decreased consumption with advance of lactation. 

Weaning weight of pigs and litter sampling with reference to litter size, 
A. D. Buchanan Smith and H. P. Donald (Jour, Agr, 8ci, [England], 27 (1937), 
No. 4, pp. 4^5-502, fig. 1). — An examination of weaning weights of pigs with 
respect to litter size by the Institute of Animal Genetics, University of Edin¬ 
burgh, indicated that, although a significant regression of weight on litter size 
was found, litter size is a relatively unimportant source of variation. 

In a sampling experiment to determine the extent to which a sample might be 
expected to represent the whole litter, five types of samples were used, namely, 
(1) four pigs nearest the average of a litter, (2) three pigs nearest the average, 
(3) two pigs nearest the average, (4) four heaviest pigs, and (5) four pigs 
chosen at random. The correlations between average rate of live weight in¬ 
crease of the sample and the whole litter were 0.96, 0.92, 0.82, 0.93, and 0.95 for 
the respective samples. The slight difference between the results from four 
random and four average pigs indicated the small correlation between weaning 
weight and subsequent rate of growth. An analysis of postweaning rate of 
growth showed that the intraclass correlation of pigs of the same weaning 
weight was 0.15, indicating the slight value of weaning weight for predicting 
subsequent performance. 

Fertility, mortality, and growth rate in pigs, A. W. Menzxes-Kitchin (Jour. 
Agr. 8<yi. [England], 27 (1937), No. 4t PP- 911-625, figs. 3). —^The farrowing and 
litter i)erformance records of certain purebred and cross-bred groui)S of swine 
have been analyzed by the School of Agriculture, Cambridge. 

Large White, Large Black, and Large White X Large Black cross-bred sows 
averaged 10.2, 8.6, and 9.3 live pigs per litter, with 76.2, 82.4, and 83.1 percent 
surviving at 6 weeks of age, respectively. There was no evidence of significant 
deterioration in litter size or in litter weight at 6 weeks of age up to the tenth 
in the litter, but the percentage death rate tended to increase with the litter 
number. In litters containing more than 12 pigs the addition in number was 
more than offset by an increase in death rate. The greatest mortality occurred 
during the third and fourth weeks of the suckling period. The average weight 
of pigs at 6 weeks of age was not related to the size of litter at birth, but was 
inversely related to the number of pigs surviving to this age. The percentage 
survival of pigs to 6 weeks was considerably higher for those farrowed in 
summer than for the winter-farrowed groups. However, the winter-farrowed * 
pigs reached 200 lb. live weight about 10 days earlier than the summer-farrowed 
group. Weight at 6 weeks of age was negatively correlated with age at whidti 
pigs reached bacon weight, although the postweaning rate of growth was quite 
similar for the light and heavy pigs. Rapid growth rate and high grading were 
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not Incompatible when good stock and proper feeding and management were 
employed. 

The nutrition of the bacon pig.—^11, The influence of high-protein intake 
on protein and mineral metabolism, H. E. Woodman, R. E. Evans, and W. G. 
Turpitt {Jour, Agr, 8ci, [England], 27 (1937), No. 4, pp, 569-^83). —Continuing 
this study (E. S. R., 77, p. 84), the utilization of food protein and the retention 
of calcium, phosphorus, and chlorine at different levels of protein intake has 
been determined by balance trials at intervals throughout the growth i)erlod 
of bacon pigs. 

Young pigs after weaning digested their food equally as efficiently as more 
mature animals, and the extra protein at high levels of protein intake had 
little or no effect on the digestibility of the ration. At no stage of the trial 
was there evidence of protein in the urine of the pigs on the high-protein diet. 
Gilts consistently showed a higher rate of nitrogen retention than male litter 
mates. High levels of protein intake did not result in a greater nitrogen^ 
retention than was obtained at normal protein levels, and the daily nitrogen 
retention remained quite constant throughout the period from weaning to 
200 lb. live weight. There was a close relationship between the mean nitrogen 
balance and the degree of leanness in the typical bacon sample submitted for 
examination. Calcium and phosphorus balances indicated that 200-lb. pigs 
still have a relatively high requirement for these elements, while the pigs’ 
demand for food chlorine is very small and is amply supplied by ordinary 
good rations. High planes of protein feeding had no significant effect on the 
mineral metabolism. 

The use of various forms and amounts of skim milk with potatoes for 
fattening swine [trans. title], H. Bunoeb, A. Werner, J. Schultz, E. Fissmer, 
and E. Schelper (Landw. Jahrh,, (1937), No, 2, pp. 279-312), —^Wlth fatten¬ 
ing pigs up to 120 kg of live weight receiving steamed potatoes ad libitum 
and limited amounts of cereal meal, 0.3 kg of fish meal or 0.15 kg of fish 
meal and 2 1 of sour skim milk per head dally proved better protein supple¬ 
ments than sour skim milk alone. The fish meal group consumed more 
potatoes than the skim milk group. With the above rations there was no 
advantage of allowing more than 0.7 kg of cereal meal per head daily. When 
meal was fed without potatoes skim milk proved superior to fish meal as a 
supplement. The daily consumption of 60 g of lactic acid per head in sour 
skim milk showed no deleterious effect when fed with fresh steamed potatoes, 
but resulted in lower rates of gain when fed with acid-ensiled potatoes. 

Experiments on the use of raw sugar beets for fattening swine [trans 
title], I. Schmidt, I. Kliesch, and E. Reddeltbn (Ztschr. Schweinezucht, 44 
(1937), No. 8, pp. 115, 116). —Three groups of pigs having average Initial live 
weights of about 70 kg per head were fed a basal diet of ground barley, 
ground rye, and herring meal 5:3:2 at the rate of 1 kg per head daily 
plus an ad libitum supplement of (1) steamed potatoes, (2) a mixture 
1:1 of steamed potatoes and raw sugar beets, and (3) chopi)ed raw sugar 
beets. The pigs made average dally gains of 704, 663, and 498 g and required 
respectively 294, 312, and 429 g of digestible protein and 3.48, 8.13, and 3.61 kg. 
of starch equivalent per kilogram of gain. It is considered that under the 
Ijehman system of feeding raw sugar beets are unsatisfactory as a sole supple¬ 
mentary feed, even for older pigs. 

A comparison of dried root crops and grain in pig fattening rations [trans. 
title], E. Pr6lich and F. Harino (Ztschr. Schweinezucht, 44 (1937), Nos. 11, 
pp. 157-159; 12, pp. 173-175). —^A group of pigs receiving a ration of potato 
flakes, dried sugar beets, ground barley, and fish and meat meal 38:80 : 21:11 
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made average daily gains of 600 g per head as compared with gains of 700 g 
per head daily for a group receiving a check ration of ground barley and fish 
meal 91:9. The former group required about 17 days longer to reach an 
average weight of 100 kg. Feed costs on the two rations were approximately 
the same. Similar results were obtained with an experimental ration composed 
of potato flakes, dried beet tops, ground barley, and fish meat meal 37:32; 20:11. 

Studies on nutritive efficiency of commercial dog foods, A. Arnold and 

C. A. Elvehjem (Jour, Amer, Vet, Med, A««oc., 91 (19S1), No, 5, pp. 515-5S1, 
figs, 4), —Previously noted (B. S. R., 78, p. 884). 

Poultry management in subtropical, semiarid climates, B. W. Heywang 
(U, 8, Dept Agr, Give, 446 (1931)^ pp. 20, figs, 7).—The discussion of i)oultry 
management problems set forth in this circular is based primarily on experi¬ 
mental studies and observations made in the Salt River Valley of Arizona and 
includes breed adaptation, the selection of breeding stock, the production and 
care of hatching eggs, incubation and brooding, housing and feeding the 
young flock and the mature stock, care of market eggs, and disease and parasite 
control. 

Livability of layers may be predetermined by management of the chicks, 

D. G. Kennabd and V. D. Chamberlin (Ohio 8ta. Bimo, Bui. 190 (1938), pp. 11- 
23). —In this further report (E. S. R., 76, p. 524), a summary is presented of 
11 tests comparing the livability and egg production of laying pullets which had 
been reared under isolated conditions entirely apart from the mature flock 
(preventive management) with similar groups of laying pullets which had been 
reared in close proximity to the station flock {nonpreventive management). 

When subjected to the same conditions during the laying year, the mortality 
of all pullets reared under the preventive management system averaged 28 
percent as against 69 percent mortality for those grown under nonpreventive 
management. Egg production during the year on a hen day basis was 182 
and 147 eggs and on the basis of the original number of birds in the pens 
158 and 102 eggs for the preventive and nonpreventive management lots, re¬ 
spectively. These results indicate that such a system of preventive management 
of chicks and growing pullets offers an immediate partial relief from the 
losses of pullet layers where an acute disease and internal parasite situation 
exists. 

Hopper-feeding grain to laying pullets: A comparison of continuous hop¬ 
per feeding of grain with daily hand feeding, J. A. Davidson (Michigan 8ta. 
Quart. Bui., 20 (1931), No. 2, pp. 94-98). —In further trials (E. S. R., 76, p. 230), 
the continuous hopper feeding of corn and wheat was compared with litter feed¬ 
ing (hand-fed at 4 p. m. daily) of these grains to laying pullets of the White 
Leghorn and Rhode Island Red breeds. The trials extended over a 10-mo. 
period. A satisfactory mash was fed, and oats, ground poultry bone, and oyster- 
shell were continuously available in separate hoppers. 

The percentage mortality and average egg production of each breed was very 
similar under the two feeding methods. With each breed the groups having 
constant access to grain consumed more grain and less mash than the Utter- 
fed groups. The consumption of oats by White Leghorns was approximately 
the same under the two methods, but the litter-fed Rhode Island Reds consumed 
considerably more oats than the hopper-fed birds. The hopper feeding of grain 
is considered most satisfactory, although it complicated the supplying of sufll- 
clent vitamin D and also required more hopper space. It is suggested that pul¬ 
lets fed in this manner should have been raised by hopper feeding during the 
growing period. 
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The effect of partial or total oviduct removal on the calcium content of 
the blood of pullets, H. J. Deiobald, J. B. Ghbibtiaitsbn, E. B. Habt, and J. G* 
Halpin (Poultry 8oi,, 17 (19S8), No. 1, pp. 94r-$6, fig. 1).—-In a study at the 
Wisconsin Experiment Station to determine whether the oviduct was connected 
In any way with blood calcium, the oviducts were entirely or partially removed 
from 20 White Leghorn pullets at 6~8 weeks of age. Fifteen pullets surviving 
this operation and 5 normal controls were bled at biweekly intervals to study 
the blood calcium changes. 

The very close similarity of the blood calcium rise and fall of the altered and 
normal pullets at the period of maturity indicated that no part of the oviduct 
can be considered a factor in the observed rise In blood calcium when pullets 
reach laying age. The removal of all or part of the oviduct had no observed 
physiological effect on the pullet. In cases where the upper oviduct was removed 
the yellow pigment from resorbed ovulated yolks was deposited in the ski^ 
This was particularly noticeable by the recoloring of the vent and beak during 
active ovulation. 

Recovery from the anemia caused by a diet deficient in vitamin K, S. A. 
Thayeb, R. W. McKee, D. W. MacCobquodalb, and B. A. Doiby (iSfoc. Expt. Biol, 
and Med., Proc., 37 (1937), No. 2, pp. 417-4^0). —Employing essentially the same 
basal diet and active preparations of vitamin K as described by Almquist (E. S. 
R, 76, p. 581), the authors showed that young chicks reared on the vitamin 
K-deficient diet developed a prolonged blood clotting time and also a profound 
anemia. Chicks suffering from such disorders showed complete recovery within 
a period of 3 days after minute amounts of vitamin K had been administered. 
The addition of 0.5 percent of alfalfa leaf meal to a basal diet prevented the 
occurrence of such abnormalities. 

Fatty livers in the goose produced by overfeeding, E. Flock, J. I. Bollman, 
H. R. Hesteb, and F. O. Mann (Jour. Biol. €hem., 121 (1937), No. 1, pp. J17- 
129). —Fatty livers in geese produced through forced feeding of a high carbohy¬ 
drate diet and also those developing spontaneously during the egg-laying season 
were compared with normal livers as regards total fatty acids, the proportion 
of solid to liquid fatty acids, iodine number, cholesterol, glycogen, and water. 

In those produced by forced feeding the fat was definitely more saturated 
than in normal livers, the liver fat being even more saturated than the depot 
fat. This condition was not accompanied by a significant shift in the usual 
proportion of liquid to solid fatty acids. In the spontaneous fatty livers the 
degree of saturation was intermediate between those for the normal and forced 
fed groups. In some cases the neutral fat of the blood increased as the livers 
became fatty, although such increases were inconsistent and were seldom 50 
percent above that in birds with normal livers. 

DAIRY FARMING—DAIRYING 

[Experiments with dairy cattle in Oregon] (Oregon 8ta. Bui. 350 (1937), 
pp. 22, 23, 33, fig. 1). —^Results are briefly noted on the value of irrigated pas¬ 
tures for dairy cattle, nutritional problems associated with rations consisting 
principally^r solely of alfalfa, the use of molasses and mixtures of phosphoric 
and sulfuric acids in the preparation of legume and grass silages, and the 
feeding value of cull apples for dairy cows. 

[Investigations with dairy products in Wisconsin] (WUconMn 8ta. Bui. 
489 (1937), pp. dd-7i, figs. 3). —^Results are briefly noted on the effect of adding 
vitamin O to milk on the development of oxidized flavors and on tests for copper, 
by J. P. Turgeon, V. 0. Stebnitz, and H. H. Sommer; the necessity of proper 
pasteurization in making sweet cream butter and the relation of lipase to bitter 
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flavor in milk, both by K. G. Weckel, H. O. Jackson, and D. W. Jones; microscopic 
studies of processed cheese, by H. D. Templeton, Sommer, et al.; sediment 
tests for cheese and factors influencing acidity in brick cheese, both by D. W. 
Spicer and W. V. Price; improved methods of preparing Swiss cheese starter 
cultures, by H. J. Peppier and W. O. Frazier; heat resistance in cultures, by 
Frazier and P. R. Blliker; preventing deterioration of cheese brines, by G. B. 
Landerkin and Frazier; and an improved design in milk irradiators, by H. H. 
Beck, Jackson, and Weckel. 

The relative values of raw and pasteurized milk in the feeding of calves, 
J. Wilkie, S. J. Edwards, A. B. Fowler, and N. C. Wright (Jour, Dairy Res, 
[London], 8 (1&37), No, S, pp, SI 1-323), —In trials at the Hannah Dairy Research 
Institute, bull calves were fed on raw or commercially pasteurized milk to 
12 weeks of age at the rate of 10 percent of their live weight daily. In addi¬ 
tion they received hay from the eighth week to the end of the experimental 
period. Forty-two and 50 calves were started on the pasteurized and raw milk 
rations, respectively, and of these 37 pasteurized-milk-fed and 36 raw-milk-fed 
calves completed the 12 weeks* feeding. 

No apparent differences were noted in the skeletal growth of the two lots. 
The slight advantage in live weight gain in favor of the group on pasteurized 
milk was not significant, but the condition of this group at the end of the trial 
was consistently adjudged to be superior to the raw-milk-fed group. The 
inoculation of aliquot samples of the milks into guinea pigs at regular intervals 
gave evidence that 70 percent of the raw samples contained viable tubercle 
bacilli and 38 percent contained Brucella ahoriuSy while pasteurized samples 
were uniformly negative to both tests. Twenty-four of the 36 calves receiving 
raw milk reacted to the tuberculin test at the end of the trial and active 
lesions were found in 23 of them, while only one calf receiving pasteurized milk 
reacted and no lesions could be found In this animal. 

It is concluded that while pasteurization had no apparent effect on the nutri¬ 
tive value of the milk it had a distinct advantage in protecting the calves from 
infection through drinking milk which contained live tubercle bacilli. 

The nutritive value of milk supplemented with minerals as an exclusive 
diet for rats: Comparison of equal volumes of summer and **winter** milk 
before and after laboratory pasteurization, K. M. Henry, E. W. Ikin, and 
S. K. Kon (Jour. Dairy Res. [London], 8 (1937)y No. 3, pp. 282-^306, figs. 2 ).— 
In an investigation at the National Institute for Research in Dairying milk 
was obtained simultaneously from cows on early pasture and from stall-fed 
cows receiving winter rations. These milks were standardized to a uniform 
fat content, and a portion of each was pasteurized at 145®-150® F. for 30 min. 
The nutritive values of these milks were compared in two series of feeding 
trials with rats (groups of 12 on each diet). 

In the first series, milk supplemented with iron, copper, and magnesium was 
fed as the sole diet, the intake of each group being equalized. At the end of 8 
weeks* feeding no significant differences were found in live weight, body length, 
general appearance, or carcass analysis of the rats on the various milk diets. 
Summer milk appeared to be slightly more palatable than winter milk, but 
pasteurization did not affect palatability. 

In the second! series. 20 cc of milk per rat daily was fed in addition to 
unlimited access to a deficient basal diet of acid-washed casein, sugar, and 
salts 24:72:4. After 8 weeks* feeding a comparison on the basis of gain in 
live weight, intake of basal diet, and gain per unit of solids ingested showed 
only small variations between rations. The only significant differencea were 
in favor of pasteurized summer milk over raw summer milk and pasteurised 
winter milk. At the end of the 8-week experimental period the addition of 5 
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percent of dried brewers* yeast to the basal diet resulted in marked increase 
of growth in all groups. It is concluded that these tests did not reveal any 
differences in the total nutritive value of the milks being compared. 

The effect of light on the vitamin O of milk, S. K. Kon and M. B. Watson 
(Biochefn. Jour., SO (19S6), No. 12, pp. 227S-2290, figs. 7).—In a series of experi¬ 
ments at the National Institute for Research in Dairying it was shown that 
milk giving a positive test for vitamin C (reduced ascorbic acid) failed to 
reduce a standardized indophenol reagent after 1 hour’s exposure to daylight 
through glass. Treating the exposed milk with hydrogen sulfide partially re¬ 
stored its reducing power, with evidence that the reversible oxidation occur¬ 
ring under the action of light follows the laws of a unimoleciilar reaction. 
Certain irreversible losses always occurred under* these conditions. Exposure 
of milk to various sources of light through glass and through quartz gave 
evidence that visible light of short wavelengths is mainly responsible for sucji 
reaction. Ultraviolet light showed some activity, while yellow and red lights 
were almost without effect in this respect. Red and brown cellophane wrappers 
proved highly protective against the deleterious effect of light, while lemon, 
blue, and heliotrope wrappers were much less effective. Replacing the oxygen 
dissolved in milk by an inert gas, such as nitrogen, prevented this action by 
light. 

Tests with guinea pigs showed that the reversibly oxidized substance formed 
by the action of light was biologically active, but that the irreversible decom¬ 
position products were devoid of activity. A pint bottle of milk exposed to 
sunlight for 30 min. and then stored in darkness for 1 hr. lost fully one-half 
of its original antiscorbutic properties. Milk as secreted contained only 
reduced ascorbic acid. Pasteurization by the holder method destroyed the 
irreversibly oxidized but did not affect the reduced form of ascorbic acid. Hence 
the amount of destruction of vitamin 0 by pasteurization in the absence of 
catalytic agents depended on the previous exposure of the milk to sunlight. 

The size of fat globules In goat^s milk, J. C. Marquabdt {Ooat World, 22 
U987), No. /f, pp. 3-5). —The New York State Experiment Station measured the 
fat globules in 7 samples of mixed herd goats’ milk representing the early 
stages of lactation. Globules ranged from 1/* to 15.5/it in diameter, with 71 
percent falling in the range of from 2 a* to 4/* and with an average of 3.79/* 
for the entire series. Similar measurements of another lot of 45 mixed herd 
samples covering a lactation period range showed 91 percent of all globules to 
fall within the class of 1/* to 4/*, with an average of 2.36/* for the series. It is 
concluded that while the variation in size of fat globules in goat’s milk is 
great the majority fall within a rather limited range. The need for improved 
measuring technics and for organized study to determine the true mean value 
of fat globule size in both cows’ and goats’ milk is stressed. 

Bacteriology and mycology applied to dairying, A. T. R. Mattick, E. R. 
Hiscox, and J. G. Davis (Jour, Dairy Res. [London], 8 (1937), No. 3, pp. 369- 
405). —^This comprehensive review of recent research deals with the following 
subjects: (1) Technics in milk production and control, (2> micro-organisms In 
milk and milk products, (3) lactic acid and allied fermentations, and (4) pas¬ 
teurization* and other processes. The bibliography contains 368 references to 
recent literature. 

Prevalence and classification of hemolytic streptococci in pasteurized 
ndlk, L. W. Slanetz (New Hampshire 8ta. Tech. Bui. 70 (1938), pp. 12, figs. 4).— 
Frequent examination of samples of pasteurized milk from nine different dairies 
over a period of 2 yr. showed weakly hemolytic streptococci to be widely preva¬ 
lent in such milk. Sheep blood agar proved to be well suited for the detection 
aii4 isolation of these organisms. They could not be detected by the standard 



1938] 


DAIRY FARMING-DAIRYING 


845 


plate method, but moderate growth was obtained on tryptone-glucose-sklm milk 
agar. This condition is suggested as one explanation for the higher counts 
obtained from milk samples on this medium than on standard nutrient agar. 

Improperly sterilized utensils were shown to be the major source of contami¬ 
nation of these streptococci. Sixty strains of these organisms were isolated and 
studied in detail, and their major characteristics are indicated. All were of 
the alpha prime hemolytic type. Fifty-six of the strains were classified as 
Streptococcus hoviSf 12 of which were of variety A, 25-of variety B, 11 of variety 
C, and 8 of variety D. The O and D varieties apparently had not been described 
previously in the literature. The remaining 4 strains were classified as fif. 
fecalis. Large numbers of these heat-resistant streptococci in milk are unde¬ 
sirable and warrant efforts to detect and eliminate them. 

Comparison of solid with liquid media as a means of determining the 
presence of lactose fermenting bacteria in pasteurized milk, M. W. Yale 
{Amer, Jour. Pul). Health, 21 No. 6, pp. 564-569). —^A comparison at the 

New York State Experiment Station of brilliant green bile broth, formate ricino- 
leate broth, desoxycholate agar, and violet red bile agar as media for determining 
the presence of lactose-fermenting bacteria in pasteurized milk led to the fol¬ 
lowing conclusions: (1) False tests rarely occur either in brilliant green or 
formate ricinoleate broth when pasteurized milk is examined; (2) under the test 
conditions described all red acid-forming colonies larger than 0.5 mm in size 
which develop on these solid media either belong or are closely related to the con¬ 
form group; however, it is recommended that these be designated as red or acid 
colony counts until their identity is more definitely established; (3) single broth 
tubes are sufliciently accurate for qualitatively examining bottled street samples 
of pasteurized milk for the presence of coliform organisms; (4) for such purposes 
the single tube is preferable to the single plate, since it is simpler and quicker; 
and (5) the plate method has definite advantages where quantitative results are 
desired as a follow-up to positive qualitative tests. 

The phosphatase test for determining efficacy of pasteurization, E. H. 
Parfitt {Milk Plant Mo., 27 {1938), No. 1, pp. 34, 36, 38, 40). —The author 
describes certain American modifications of the phosphatase test developed in 
England (E. S. R., 70, p. 91) and indicates their usefulness in the control of milk 
pasteurization. 

Twenty-third annual report of the creamery license division, T. H. Bin- 
NEY {Indiana Sta. Circ. 233 {1937), pp. 16). —^This is the usual report (E. S. R., 
77, p. 387) of the number of creamery licenses issued and the number of testers* 
licenses granted during the year ended March 31,1937. The licensed dairy manu¬ 
facturing plants in the State on October 1,1937, are listed. 

Instant whipping of cream by aeration, 0. A. Getz, G. F. Smith, P. H. 
Tracy, and M. J. Prucha {Food Res., 2 {1937), No. 5, pp. 409-4^6, figs. 7 ).— 
This contribution from the Illinois Experiment Station describes a process 
whereby whipped cream is produced without mechanical agitation by dissolving 
large quantities of a soluble gas (nitrous oxide in this case) under pressure in 
liquid cream and then allowing the cream to fiow out from under the gas pressure. 
With cream at atmospheric pressure the gas that was forced to dissolve, due to 
elevated pressure, comes out of solution in the form of small gas bubbles uni¬ 
formly distributed throughout the body of the cream. The amount of gas which 
can be dissolved in the liquid cream increases in direct proportion as the pressure 
is increased, and the amount of overrun in the whipped cream depends on the 
amount of gas thrown out of solution. Fresh cream subjected to 200 lb. pressure 
for 48 hr. yielded over 600 percent overrun when released. The overrun was inde¬ 
pendent of the fat content when fresh cream was used. The rigidity or stiffness 
of the whip depended on many factors, most Important of which were percentage 
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of butterfat, overrun, temperature of the cream, and age of the cream. When 
aged cream was whipped the overrun was not so high at any given pressure as for 
fresh cream, this tendency becoming more pronounced as the fat content in¬ 
creased. Homogenized creams gave excellent overrun by this method. Cream 
homogenized at 400 lb, pressure gave an excellent quality whip, but at high 
homogenization pressures the whip was less rigid than that from comparable 
ordinary cream. Additions of gelatin or sodium alginate to increase the stability 
of the whip proved effective. These substances and also high homogenization 
pressure increased the viscosity of the cream so that prolonged shaking was 
required to saturate the cream with the gas. 

Discoloration and corrosion in canned cream, II, C. J. Jackson, G. R. 
Howat, and T. P. Hoab {Jour. Dairy Res. ILondon], 8 (19S7), No. S, pp. 584- 
550).—Continuing this study (E. S. R., 77, p. 96), it is shown that cream from 
abnormal milks, cans coated with inferior quality tin plate, excessive amounts 
of stabilizer in cream, and excessively high temperatures and long holding pc^ 
riods during sterilization are important factors in the development of discolora¬ 
tion and corrosion in canned cream. The mechanism of the attack is described. 

Bitterness and thinning in canned cream, A. A. Nichols, G. R. Howat, and 
C, J. Jackson (Jour. Dairy Res. [London]^ 8 (1937), No. 5, pp. SS1S46, figs. 2 ).— 
In studies at the Hannah Dairy Research Institute, cultures of organisms iso¬ 
lated from defective commercially canned cream were Inoculated Into normal 
canned cream, and the effects on the quality and character of the product were 
noted after varying intervals of incubation at 25®, 32®, and 37® C. These organ¬ 
isms were found to be strains of Bacillus suhtilis, the spores of which were 
capable of withstanding temperatures of 120® for as long as 40 min. Their 
morphological and cultural characteristics are described. 

The development of bitterness and thinning was more rapid at the higher 
temperatures and varied with the different strains. All samples Incubated at 
37® and most of those at 32® were thin at the, end of 2 weeks, while cans at 
room temperature were unaffected after 5% weeks of storage. Chemical tests 
showed that both bitterness and thinning were associated with the break-down 
of protein. The marked change in viscosity was primarily due to alteration in 
the continuous (liquid) phase of the product, since the percentage of fat and the 
extent of fat globule clumping were only slightly affected. 

Ivestigations on Gotlandi on improving the quality of butter.—Treat¬ 
ing cream in the A. P. V. vacuum holder to prevent onion flavor in butter 
[trans. title], B. Platon and T. Olsson (Meddel. Centralanst. Fdrs6ksi>. Jord- 
hruksomrddet [Sweden], No. 471 (1936), pp. 16; Eng. als., pp. 15, 16, fig. 1; also 
in K. Landthr. Akad. Handl. och Tidskr., 76 (1937), No. 1, pp. 53-66, fig. 1; Eng. 
abs., pp. 65, 55).—Continuing these studies (E. S. R., 76, p. 388), a series of 
experiments is reported in which cream separated from onion milk was passed 
through a vacuum holder at 86®--90® C., and then aerated over a surface cooler. 
This treatment was repeated (generally three times) until no onion flavor could 
be detected in the cream. When butter churned from untreated and treated 
lots of cream was scored at 7-12 days of age and again 1 week later the 
butter from untreated cream was invariably of strong onion flavor while that 
from the vagaum-treated cream was found to have onion flavor but to a much 
lower degree. Absolutely fresh butter from the treated cream did not have 
an onion flavor and was not discriminated against by the consumer. Compari¬ 
son of sweet-cream and sour-cream butter from treated cream indicated that 
ripening the cream favorably influenced the quality of the butter, especially 
when fresh. 
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Use of anti-oxidants to preyent tallowiness in bntter, W. J. Oobbett and 
P. H. Tbaoy (Va«. Butter and Cheese Jour., 28 {19S7), No. 24, pp. 10,12, 14),— 
The results obtained at the Illinois Experiment Station indicate the effectiveness 
of adding 1 percent of oat flour or the aqueous extract of an equivalent amount 
of oat flour to cream in retarding the development of oxidized flavors in butter. 
A hexane extract of oat flour proved less effective for this purpose than the oat 
flour or its aqueous extract. Wrapping butter in parchment treated with oat 
flour also retarded the development of surface flavor and slightly improved its 
keeping quality. These results essentially confirmed those reported by the 
Pennsylvania and Oklahoma Experiment Stations (E. S. R., 78, p. 244). 

Effect of adding milk to agar on the plate count of butter, E. G. Pont and 
H. V. Rees (Jour. Austral. Inst. Agr. 8ci., 3 (1937), No. 4, p. 227). —^Additions 
of 0.5, 1, 2, and 5 percent of sterile milk to standard nutrient agar in the routine 
bacterial examination of butter samples gave average counts 22.4, 31.9, 25.5, 
and 33.6 percent higher, respectively, than those obtained on the unsupple¬ 
mented standard nutrient agar. The addition of 1 percent of milk appeared to 
be most satisfactory, since it gave less turbidity than higher concentrations and 
apparently was well above the minimum concentration required to produce 
significant Increases in counts. 

The effect of using tryptone-glncose-skimmilk agar and 32° C. incuba¬ 
tion on the bacterial colony count of ice cream, M. W. Yale and R. 0. Hicket 
(Jour. Dairy 8oi., 20 (1937), No. 12, pp. 755-^760, fig. f).—The New York State 
Experiment Station has compared the logarithmic average bacterial counts 
obtained on standard nutrient agar plates incubated at 37® and on tryptone 
glucose skim milk agar plates at 32® for 112 samples of ice cream. 

Counts on the modified medium at 32® were higher than the standard agar 
counts in 92 percent of all cases, with an average percentage increase in count 
of 162 percent. Furthermore, it appeared that the number of colonies on stand¬ 
ard agar plates did not represent a constant proportion of the total number 
capable of development. It is concluded that the use of standard nutrient 
agar at 37® is a poor instrument for use in quality measurements of ice cream. 

VETEEINART MEDICINE 

[Work in animal pathology by the Oregon Station] (Oregon 8ta. Bui. 350 
(1937), pp. 17, 25-27). —^The work of the biennium 1935-36 (E. S. R., 73, p. 98) 
with poultry diseases, including coccidiosis and fowl pox; sterility in cattle; 
the blood-sedimentation test for pregnancy; effects of reinfection and significance 
of low titer reactions to Bang’s disease; mastitis in cattle; liver flukes and 
lungworms in cattle, sheep, and goats; use of acidophilous milk In treating 
white scours in lambs and calves; fern poisoning of cattle; and infection in 
castration and docking is briefly reported. 

[Work in animal pathology by the Wisconsin Station] (Wisconsin 8ta, Bui. 
439 (1937), pp. 53-55, 72-78, figs. 2).—Factors affecting the accuracy of tuber¬ 
culin testing, by E. G. Hastings, J. R. McCarter, H. R. Getz, and R. H. Stiehm; 
work with sulfur as a preventive for avian coccidiosis, by C. A. Herrick, 0. B. 
Holmes, J. G. Halpln, and H. J. Deobald, of which earlier accounts have been 
noted (B. S. R., 77, p. 546 ; 78, p. 641); chronic coccidiosis in the fowl resulting 
from coccidia, intestinal bacteria, and lowered resistance, by G. L. Ott, Herrick, 
Halpin, and Holmes; relationship between abnormal milk and mastitis, by 
Hastings; power of blood serum to combat Bang’s disease organism, by M* R. 
Irwin and L. C. Ferguson in cooperation with the U. S. Department of Agricul¬ 
ture ; and the inability of ceased reactors to the agglutination test for Bang’s 
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disease to transmit the disease, by B. A. Beach and G. 0. Humphrey, are con¬ 
sidered in this brief report of the work of the year (B. S. R., 77, p. 538). 

Guide to post-mortem diagnosis, with directions for dissection, L. Lund 
(Pathologisch-anatomische Diagnostik an Tierleichen mit Anleiiung zum Sezieren. 
Hannover: M. d H, Schaper, 1985^ 2. ed., pp. IX-\-327, figs, 131), —A second and 
enlarged edition of the work previously noted (E. S. R., 62, p. 166). 

Preparation of pathological specimens from animal tissues and their 
mounting under watch glasses, J. S. Bengston (U. 8, Dept, Agr, Giro. 454 
(1938)t pp, 14f figs, 9), —^Detailed directions are given for the preservation and 
mounting under watch glasses of pathological specimens from animal tissues. 
Properly prepared watch-glass specimens are deemed valuable for educational 
and exhibit purposes and serve as authentic scientific evidence of pathological 
and other abnormal conditions found in animals. 

Studies in chemotherapy.—^Vn, Some new sulphur compounds active 
against bacterial infections, H. Baueb and S. M. Rosenthal (Puh, Health Rpts. 
[17. fif.], 5S (1938)j No, 2, pp, 40-49y figs. 2). —Of the new derivatives of sulfanil¬ 
amide and disulfanilamide prepared and tested against streptococci and pneu¬ 
mococci, a single compound of this group, viz, sufanil p-aminoanilide, proved 
to be slightly superior to sulfanilamide. The conclusion that much more favor¬ 
able results are obtained with disulfanilamide when it is injected in oil than 
when given orally was confirmed. Administered by mouth disulfanilamide has 
a therapeutic index twice as great as sulfanilamide. 

The contribution is in continuation of previous work (E. S. R., 78, p. 532), 
particularly as relates to the therapeutic value of sulfanilamide. 

Sulphanilamide and virus diseases, E. B. McKinijsy, E. G. Agree, and J. S. 
Meok (SdencOt 87 (1938)y No. 2246y pp. ^5, 44) •— lo considering the negative 
results that have been obtained in the use of sulfanilamide in the experimental 
treatment of virus infections it is pointed out that such infections are invari¬ 
ably of an Intracellular nature, while bacterial infections are chiefly inter¬ 
cellular, though in some bacterial diseases cellular invasion is also characteris¬ 
tic. It is suggested that sulfanilamide is unable to exert its action against the 
infecting agent when it has invaded the tissue cells as in the case of virus 
infections. 

Iso-amyl-ortho-cresol: A new anthelmintic, M. A. Stewart (Gomell Vet.y 
27 (1937)y No, 4y pp, 338-348)The author has found Isoamyl-o-cresol to be a 
highly efiSicient anthelmintic in the treatment of Dipylidium caninutn infestation 
in dogs when administered at the rate of 0.1 cc per pound of body weight 
followed by a purgative of magnesium sulfate in water. Ordinarily, a complete 
elimination of this cestode results from a single treatment. This chemical is 
highly selective in its anthelmintic effect upon cestodes and will not bring about 
the elimination of such tapeworms as Taenia multicepSy T, seriatusy and D, sex- 
coronatus. 

Specificity relationships between types of arsenicals and types of tryp¬ 
anosomes, M. L. Kuhs and A. L. Tatum (Jour. Phamiacol, and Expt, Ther.y 
61 (1937)y No 4t PP* 451-458), —Several organic arsenicals that were effective 
in curing Trypanosoma lewisi infections in the rat were found ineffective when 
administered^ainst T, equiperdum infection in the rat. 

Acnte Senecio poisoning, P. T. Carpenter ([War Dept, U. 8,1y Off. 8urg. 
Qen,y Vet, Bul.y 32 (1938)y No, f, pp. S2-41y figs, d).—This contribution, which 
supplements the results of an investigation of plant poisoning by 8. riddellU 
conducted at the Nebraska Experiment Station (E. S. R., 61, p. 768), reports 
upon four cases of poisoning naturally acquired from 8. ridddlii and several 
experimental cases. 
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It was found that Senecio plants are very widespread in certain parts of the 
encephalomyelitis area in northwestern Nebraska, where studies were con¬ 
ducted ; that these plants seem to reach their maximum toxicity during the en¬ 
cephalomyelitis season; and that such cases would have been 100 percent 
fatal had it not been for good nursing and care. 

Studies of physical properties and agglutinability of Br[ucella] abortus 
plate antigens from several sources, II, G. P. Pitch, M. H. Roepke, and C. M. 
Thompson {Cormell Vet., 27 (1987), No. 4, pp. S66S7S).—The physical properties 
and the agglutinability of 14 plate antigens studied at the Minnesota Experi¬ 
ment Station (E. S. R., 77, p. 102) indicate that there are still very wide varia¬ 
tions in these products. “Uniform methods of production and use would sim¬ 
plify and increase the eflQclency of Bang’s disease control plans now in operation 
in the various States. It would be well for those States having importation 
regulations governing Bang’s disease to carefully investigate the plate antigens 
used to test animals for entry. The results here reported should be of i)articu- 
lar interest to commercial manufacturers who are preparing plate antigens for 
Bang’s disease testing. The methods of production and standardization should 
receive more attention from those engaged in Bang’s disease control work.’’ 

Brucella infection in white mice, C. H. Singer-Brooks {Jour. Infect. Dis¬ 
eases, 60 {1937), No. S, pp. 265-278, figs. 2 ).—^The possibility of substituting the 
white mouse for the guinea pig in diagnostic and experimental studies of 
Brucella infections led to the investigation reported. 

It was found that “normal white mice succumb quickly to large doses of 
living Brucella organisms (300,000,000 to 400,000,0(X)). Normal mice subjected 
to smaller dosage (30,000,000 to 3(X),000) organisms manifest no symptoms of 
infection but develop necrotic areas in the liver and enlargement of the spleen. 
Infections of 100,000 to 1,000 organisms do not produce gross anatomical change, 
but the organisms are harbored in various tissues for long periods of time. 
Protection against fatal infection was conferred by immunization with heat- 
killed vaccine in 95 i)ercent of the animals treated. Pregnancies in immunized 
mice subjected to lethal infection are not terminated by abortions. The young 
survive and develop into healthy adults. Immunized mice subjected to small 
Infections do not manifest any appreciable increase in ability to free their 
tissues of Brucella organisms as compared with control mice.’’ 

A study of Brucella infection and immunity in humans, I. F. Huddleson 
and M. Mungee {Amer. Jour. Trop. Med., 17 {1937), No. 6, pp. 863-880 ).—The 
results of a study of 8,124 individuals to determine the extent of Brucella 
infection and immunity are reported from the Michigan Experiment Station. 

“The status of the individuals regarding Brucella infection and immunity 
was determined by the aid of the brucellergln skin test, the opsonic test, the 
agglutination test, blood, stool, and urine culture. Of the total number ex¬ 
amined, 845, or 10.3 percent, gave a positive skin test, 7.1 percent were 
classified as infected, 2.7 percent as immune, and 0.52 percent as questionably 
immune. No significant differences were noted between the incidence of 
infection and immunity in male and female groups. The size of the skin 
reactions in approximately 60 percent of those Individuals who were positive 
fell between 26 and 76 mm. Of the 222 classified as immune, 47.3 percent 
showed insignificant serum agglutination titers. Of the 486 classified 'as 
infected, 90.6 showed insignificant agglutination titers, 

“In a retest of 99 negative individuals after an interval of 6 mo., 9 were 
found to have developed an allergy to Brucella during the interval. Of 
those, 5 were classified as infected and 4 as immune. In a retest of 103 
individuals previously classified as infected, 3 had become negative, 33 immune. 
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and [6T] were still dassifled as Infected. Of the 84 retested in the Immune 
group, 80 retained the same classification and 4 were classified as infected. 

**The allergic response to four different dilutions of brucellergin was com* 
pared in 185 Brucella-sensitive individuals. When a dilution of brucellergin 
higher than 1:2,000 is employed, a slight decrease is noted in its activity. 
The 1:2,000 dilution should always be used for diagnostic purposes, but for 
epidemiological surveys in the general population a dilution of 1:25,000 may 
be employed with a high degree of accuracy.” 

Influence of host factors on neuroinvasiveness of vesicular stomatitis 
virus, m, IV, A. B. Sabin and P. K. Olitsky {Jour, Eaopt, Med,, 67 (19S8), 
No, 2, pp, 201--228, pis, 4 , fig, 1; pp, 229-249 ),—In continuation of earlier studies 
of the vesicular stomatitis virus (E. S. R., 77, p. 541), part 3 deals with the 
effect of age and pathway of infection on the character and localization of 
lesions in the central nervous system, and part 4 with variations in neuroinva¬ 
siveness in different species. 

Influence of contaminating bacteria on the results of the microscopic test 
for streptococcic mastitis, C. S. Bbtan and E. A. Nelson {Amer, Jour, Puh. 
Health, 27 (1987), No, 9, pp, 914-917; dbs. in Michigan 8ta, Quart, Bui., 20 
(1937), No, 2, p. 115 ),—^The authors have found that the microscopic examination 
of properly collected milk samples Incubated at 37° O. for at least 12 hr. is an 
accurate means of diagnosing streptococcic mastitis in dairy cows. The large 
numbers of contaminating bacteria which enter the milk as a result of improper 
technic and those that reproduce therein may overshadow the microscopic field, 
thereby obscuring the streptococci that may be present in small numbers. *Tn 
addition, metabolic products of the contaminating bacteria may inhibit the 
growth of the streptococci. Escherichia coli, Bacillus suhtilis, and Staphylo¬ 
coccus aureus in decreasing order alter the accuracy of the results of the micro¬ 
scopic test Bacteria other than streptococci that may be present in the udder 
and therefore present in the milk sample do pot greatly interfere with the 
accuracy of the microscopic test for streptococcic mastitis, since the reproduction 
of the streptococci is only slightly reduced in their presence. Brucella abortus 
and micrococci are of this type. Placing 0.1 cc of a sterile 1-600 aqueous 
dilution of brilliant green into each tube prior to collecting a 10 cc sample gives 
a final dilation of 1-60,000 brilliant green in the milk. This dye greatly inhibits 
these contaminants, thereby increasing the efficiency of the test if such bacteria 
are present It is essential to use proper technic in the collection of milk 
samples so that contaminating bacteria do not gain entrance and to be sure that 
the streptococci present do not get in from sources outside the udder. In addi¬ 
tion, the dye should be added as a preservative to inhibit the bacteria that may 
invade the udder and thereby be present in the sample.” 

The specificity of the vims of rabbit myxomatosis, L. B. Bull and 0. G. 
Dickinson (Jour, Council Soi, and Indus, Res, [Austral,'^, 10 (1987), No, 4 , 
pp, 291-294).—The authors’ investigations have led to the conclusion that the 
virus of rabbit myxomatosis is highly specific and infective only for the Euro¬ 
pean rabbit (Oryctolagus spp.). The tame varieties of the genus are somewhat 
more resistant than the wild rabbit, and man, monkeys, domesticated animals, 
hares, and the native animals of Australia have all been proved to be quite 
refractory to the virus. 

The prevalence of trichinosis, 0. H. Scheiflet (Amer, Jour, Hyg,, 27 (1988), 
No. 1, pp. 148 - 148 , fig. l).^ln examinations made of human muscle in Minneapo¬ 
lis and St Paul, Minn., 12.7 percent of 118 cadavers were found to be trichinous. 
Evidence pres^ted indicated that the incidence of trichinosis among the adults 
of the United States is approximately 20 percent. 
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Experiments on contagloas abortion, I, n, A. D. MoEwen (Yet, Reo,, 49 
(19S7)f No. 51, pp. 1585-1596).-—The first part of this contribution (pp. 1585- 
1589) deals with the infectivity of Brucella ahortua strain 45 for cattle; the 
second (pp. 1589-1596), with field immunization experiments with a vaccine 
prepared from strain 45. 

The subcutaneous inoculation of noninfected pregnant cattle with large num> 
bers of living B. abortus Btr&in 45, 36,(X)0 million bacteria and more, did not 
cause infection of the uterus or the udder. “The intravenous inoculation of 
very large numbers of this strain into pregnant heifers caused uterine infection 
and abortion, but it did not cause an udder infection, and, furthermore, it is 
probable that the infection it caused was a transient one. The strain after 
recovery from an aborted fetus was still nonpathogenic for guinea pigs. It was 
concluded that in view of the inability to produce an infection of the pregnant 
uterus and of the udder in animals inoculated subcutaneously, the inability to 
demonstrate any udder infection in animals inoculated intravenously, and the 
nonpathogenicity of the strain recovered after passage through the bovine, there 
was no objection to using a live vaccine prepared from this strain in infected 
herds.” 

In vaccination trials conducted on conunercial dairy herds using a living 
culture of strain 45 for vaccine, in which pregnant and nonpregnant cows were 
inoculated, there was no evidence that the inoculations were injurious to the 
cattle. The results of these trials are considered sufficiently encouraging to 
Justify a critical experiment on the value of this vaccine where groups of non¬ 
infected animals are vaccinated and others left as controls, and where later 
the individual animals in all groups are submitted to experimental infection. 

Bovine allergic dermatitis (?).—preliminary report, E. E. Lkasusb 
and E. J. Fbick {Cornell Vet., 27 {19$7), No. 4, pp. S31-S37). —Investigations 
conducted by the Kansas Experiment Station revealed that allergic dermatitis, 
also known as wheat poisoning, blistering disease, itching disease, weed poison¬ 
ing, fagopyrism, light sensitization, etc., occurred over the entire State of 
Kansas, especially the western two-thirds. It was reported to have occurred 
also in Nebraska, Colorado, Oklahoma, Missouri, and Iowa. The incidence of 
occurrence in cattle was from 1 to 40 percent in the herds having five or more 
head. The disease makes its appearance in March and continues through April, 
May, and the first part of June. The mortality rate is low, being less than 1 
percent The loss is chiefly a result of a decreased milk flow and loss of flesh. 
Exposure to the direct rays of the sun appears to be a factor in producing the 
disease. “It is believed that some substance eaten by the animals while on 
pasture sensitizes the skin, which, in turn, is activated by the sun’s light rays. 
Almost without exception the white markings and the nonpigmented hairless 
areas were those affected. 

“Animals on poor winter rations seemed to be affected to a greater extent 
than those on a balanced ration. The disease was observed chiefly in lactatlng 
or pregnant cows and in sows (the diagnosis being questionable in the sows). 
Tumbling mustard was not found to contain the sensitizing substance or to 
produce the disease in the experiments conducted. Calcium gluconate and 
glucose solutions seemed to be beneficial in the early stages of the disease. 
Ointments and oils were beneficial in restoring the epidermis and hair to the 
affected areas and as fly repellents.” 

Ephemeral or three-day fever In northern Queensland: Its diagnosis 
some preliminary investigations, 0. R. Mulheabe (Austral. Vet. Jour., JS 
(1937), No. 5, pp. 186-191). —^An account is given of an epizootic of 

bovlnes in northern Queensland that is considered to be Identical with ephemeral 
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fever or ^ay sickness of Africa and other countries. The disease was readily 
transmitted by blood inoculation but not by contact or by drenching with urine, 
feces, or saliva. Attempts to transmit the disease with filtrates from Seitz BK 
and K disks and Pasteur-Chamberland L2 candles were unsuccessful. The dis¬ 
ease could not be transmitted to horses, sheep, goats, or small laboratory 
animals. 

Some views concerning the significance of mastitis, D. H. Udaix {Cortiell 
Vet,, 27 (1937), No, 4, pp, 395-404), —^A summary of information regarding the 
public health significance of mastitis of dairy cows. 

Bovine mastitis in relation to milk-borne epidemics, D. J. Davis {Jour. 
Infect, Diseases, 60 (1937), No. 3, pp. 374-380, figs. 5).—Experiments reported 
indicate clearly that “hemolytic streptococci applied to the teat surface will 
readily ascend the teat ducts to the milk cisterns, setting up an infection. 
Similar experiments using strains of staphylococci have given negative results, 
However, when staphylococci of human origin are injected into the lactiferoujs 
duct a short distance above the meatus the infection will ‘take,* resulting in a 
definite and easily recognized mastitis. The possible role of injuries in both 
Streptococcus and Staphylococcus infections is emphasized. 

“A brief presentation of the anatomy and histology of the teat ducts perti¬ 
nent to this problem is given; also some observations relating to the pathology 
of the udder as a focus of disease.** 

The use of the complement-fixation test in the control of bovine pleuro¬ 
pneumonia, H. W. Bennetts (Austral, Vet. Jour., 13 (1937), No, 5, pp. 178- 
183). —In an outbreak of bovine pleuropneumonia in cattle in Western Australia, 
in the northwest of which it has been enzootic for many years, the disease 
was not eradicated from a herd of 92 cattle by the slaughter of positive re¬ 
actors to a series of six complement-fixation tests. The failure is attributed 
partly to the rather long intervals between tests and to some delay in removing 
reactors to the first two, but principally to one factor—the long incubation 
period of the disease. The correlation between serological and post-mortem 
findings in the case of 89 animals, where the requisite data were available, 
was almost complete. It is considered, therefore, that the failure was not due 
to any unreliability in the test itself, and that this test provides a highly 
reliable method for the diagnosis of bovine pleuropneumonia. 

A note on the application of the complement-fixation test to the control 
of bovine pleuro-pneumonia, A. W. Turneb and A. D. Campbelt. (Austral. Vet. 
Jour., 13 (1937), No. 5, pp. 183-186). —^A description is given of the procedure 
recommended in the application of the complement-fixation test to the control 
of bovine pleuropneumonia in herds in which prophylactic vaccination had not 
been carried out. 

Self-limitation and resistance in Trichomonas foetus infection in cattle, 
J. Andrews (Amer. Jour. Hyg., 27 (1938), No. 1, pp. -Observations 

are reported which show that infection with T. foetus produced by Inoculation 
is self-limiting. The susceptibility of recovered animals Is altered so that 
they are no longer receptive to the infection even when repeatedly Introduced. 
This reaction is believed to be evidence of the development of resistance the 
nature of wWl^h is unknown. 

Studies on tuberculosis and tuberculin reactions in cattle, N. Plum (Skand. 
Vet. Tidskr., 27 (1937), No. 11, pp. 589-685, figs. 9; Swed. als., pp. 682-685).—The 
work r^rted includes Investigations made of the length of time that animals 
keep reacting to intracutaneous injections of tuberculin when administered 
at weeidy intervals, the reason for the failure to react to repeated injections 
of tuberenlin, the reactions due to infection with avian tubercle bacilli, the 
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experimental infection of bovine-infected stock with avian tubercle bacilli 
and with avian tubercle bacilli in soiind stock, double infection, factors in the 
variations of the intracutaneous tuberculin reaction of an animal at different 
times, and type determination. 

Parasitic gastro-enteritis of calves, D. W. Bakes {Cornell Vet, 27 (1937), 
No. 4, pp. 381-394, figs. 3). —The distinctive features in the diagnosis of parasitic 
gastroenteritis of calves and the pathogenicity of Ostertagia ostertagi and 
Cooperia oncophora under natural conditions are considered. 

A note on the colour responses of liucilia cuprina, D. J. Lee {Jour. Council 
8ci. and Indus. Res. [Austral.], 10 {1937), No. 4, pp. 275, 276).—In a test made of 
lights as attractants for L. cuprina, the most important source of sheep strike in 
Australia, yellow was found to rank first, followed in order by blue, pink, and 
green. 

The persistence of stomach worms on bluegrass pasture, W. G. Kammlade, 
R. Graham, and L. E. Boley {Amer. Soc, Anim. Prod., Proc., 29 {1936), pp. 169- 
172). —The results of observations of the persistence of larvae of the sheep 
stomach worm Haemonchus contortus on bluegrass pasture in Illinois, based 
upon microscopic examination of the ova in feces of sheep in 1936, are presented 
in table form. The findings suggest that the larvae of this parasite, when 
deposited during a season preceding such a winter as that of central Illinois 
in 1935-36, are of much less importance as a source of infestation than are 
the adult parasites carried through the winter in the animal host 

Parturient paresis, or milk fever, in goats, A. J. Durant {Amer. Ooat 8oc. 
Yearbook, 1937, pp. 77, 78). —Contributing from the Missouri Experiment Station, 
attention is called to the fact that, while no cases of milk fever in goats have 
been reported in the literature, high-bred, heavy producing goats are subject 
to milk fever, as has been demonstrated by the author. A brief report is made 
of a case of milk fever in a high-bred doe. 

The cellular response in acquired resistance in guinea pigs to an infection 
with pig ascaris, K. B. Kerb {Amer. Jour. Hyg., 27 {1938), No. 1, pp. 28-51, 
pi. 1). —In experiments conducted with a view to determining whether a true, 
acquired immunity can be established against the pig ascaris, Ascaris lumhrir 
coides suis, it was found that both single and multiple sublethal doses, given at 
varying intervals, would induce a resistance to an otherwise lethal dose of 
ascaris eggs. This resistance was sufficient to i)ermit guinea pigs to survive an 
ipfection of about twice the average lethal dose, but it was not so effective 
against a second test infection and was also of relatively short duration. A 
list of 25 references to the literature is included. 

Non-transmissibility of trichinelliasis in pig, M. Hobmaieb {Science, 86 
{1937), No. 2241 , p. 542 ). —^A sow with a body weight of approximately 550 lb. 
that had been fed about 3,000 3- to 4-month-old Trichinellas each on the thirty- 
fifth, fifty-sixth, eightieth, and one hundred and third day of its pregnancy failed 
to transmit the parasite to any of a litter of 11 pigs, as determined by post¬ 
mortem examinations made during the first G weeks after birth. Examinations 
made of the diaphragm of the sow revealed the presence of 434 Trichinellas per 
gram of muscle. 

Trypanosoma simiae and acute porcine trypanosomiasis in tropical 
Africa, C. A. Hoabe {Roy. 8oc. Trop. Med. and Syg., Trans., 29 (1936), No. 6, 
pp. 619-645, figs. 3). —^This contribution deals with the etiology of an acute 
form of trypanosomiasis due to T, simiae that occurs among pigs in tropica\ 
Africa. T. congolense, which causes the chronic infection without appreciably 
Impairing the health of the animal, is said to be the only species commonly 
found in the domestic pig. 

56888—88-8 
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On the nomenclature of the trypanosome causing acute porcine trypan 
nosomiasis in Africa, 0. A. Hoabb {Bui, 8oo, Path. Exot.t S(^ (19S7), No. 8 , pp. 
686-69S; Fr. als., p. 692 ).—^This contribution, which supplements the work above 
noted, calls attention to the fact that Trypamoma aimiae Bruce 1912 has 
priority over T. pord Schwetz 1932, and, since the name T. auia Ochmann 1905 
is not valid, is the correct name for the trypanosome causing acute trypanoso¬ 
miasis of pigs in Africa. It is presented with a list of 18 references to the 
literature. 

Studies on so-called cornstalk disease in horses.—Feeding experiments, 
J. D. Mizelle and R. Gbaham {Cornell Vet., 27 {19S7), No. 4, pp. S74-S80 ).—In 
the experiments reported (B. S. R., 76, p. 852) “horses were fed com chaff, 
molds {Aspergillua, Penicillium, Botryoaporium, Acthwmycea, and unidentified 
mycotic forms), a moldlike organism (one of the Act hiomy cetales), and a mix¬ 
ture of molds and bacteria Isolated from the encephalon of natural cases of 
the disease and presumably ‘infected* corn material. Feeding periods varied 
from 4 to 61 days. Corn chaff and some of the above-mentioned organisms 
(one of the Actinomycetalea, unidentified molds, and bacteria) were also fed 
to rabbits, guinea pigs, and chickens from 19 to 62 days. No symptoms of 
so-<!alled cornstalk disease were observed during any of the feeding experi¬ 
ments. Stated in another way, the artificially propagated moldlike organism 
and bacteria from equine encephalons obtained from natural eases of the 
disease, corn or corn leaves and stalks obtained from fields in which natural 
cases of so-called cornstalk disease had occurred induced no clinical symptoms 
when fed to experimental animals, and it is apparent that the data obtained 
in this work have given no clue as to the nature of the etiological agent or 
agents of so-called cornstalk disease in equines.” 

Details of experimental feedings of molds are presented in table form. 

Equine encephalomyelitis {[War Dept. V. iSf.], Off. Burg. Oen., Vet, Bui., 
32 {1938), No. 1, pp. 60-62, 63-68 ).—In reporting upon results obtained in 1937 
from various therapeutic measures, it is stated by E. L. Nye and N. F. Christen¬ 
sen (pp. 60^) that 150 of the 168 animals that were vaccinated and 72 of 
the 78 to which serum was administered were protected and that 38 of the 
43 receiving medical treatment recovered. This protection of more than 90 
percent of the animals treated by vaccination and serum is considered very 
satisfactory and sufilcient to justify the use of these products. It is pointed 
out that of 18 cases developing after the use of vaccine 6 recovered with no 
further treatment, and of 6 cases occurring after the administration of serum 
5 recovered with no additional attention. There was a high i)ercentage of 
recoveries (88-f percent) from medical treatment. 

In the second contribution (pp. 63-68) data are presented on the 1937 outbreak 
of equine encephalomyelitis, which was felt principally in the States west of the 
Mississippi River and especially between the Mississippi and the Rocky Moun¬ 
tains. The outbreak is said to have been more serious than any previously ex¬ 
perienced and more severe than the outbreaks occurring in other sections of the 
country. Present reports show that mules are far less frequently affected than 
horses, and^hat when affected they seem to have the disease in a milder form and 
are more likely to recover. 

The treatment of canine distemper with a chemotherapentic agent, so¬ 
dium snlfanilyl snlfanilate, A. R. Doobes and 0. A. Slakbtz {Bdenoe, 87 
{1938), No. 2250, pp. H2^m, flga, .f).—The authors found that the experiments 
here reported ‘^clearly indicate that sodium sulfanilyl sulfanilate, when admin¬ 
istered to ferrets experimentally Infected with canine distemper, both prevents 
the disease when given before the appearance of symptoms and cures the dis¬ 
ease promptly when administered shortly after the development of character 



1988] 


VETERINARY MEDICINE 


855 


istlc symptoms and fever. There is some evidence to indicate that serious sec¬ 
ondary bacterial infection accompanying the distemper may destroy the favor¬ 
able action of the drug. One treated ferret died 25 days after the discontinu¬ 
ance of the drug. At autopsy consolidated areas were found in the lungs, the 
exact nature of the disease not being apparent. Whether this animal died 
because of latent activity of the virus or was reinfected from a nearby diseased 
ferret is unknown. Treated ferrets remain remarkably free from symptoms, 
maintain a good appetite, and in general gain weight. No toxic manifestations 
were observed with a dosage of 1 g daily. When the dose was increased to 2 g 
daily, diarrhea and loss of weight appeared.** 

The drug was also given a short clinical trial in spontaneous canine distem¬ 
per in dogs. The effects thus far seem to be of equal value to those observed 
in the experimental disease. Of 28 animals treated at varying stages of the 
disease 26 recovered. The symptoms and fever disappear rapidly and the 
appetite promptly returns. The animals remain well after the cessation of 
treatment. One animal treated on the fifth day of the disease recovered within 
48 hr. and thereafter remained well. The amount of drug administered to the 
dogs was 1 g twice daily. 

Eighteen cats suffering from a spontaneous diseases commonly known as cat 
distemper or influenza were also treated with the drug. Its effect in this con¬ 
dition was in all respects similar to that in canine distemper. 

Sodium sulfanilyl sulfanilate therefore appears to be the first chemical agent 
to have such definite therapeutic action in an infection due to a filtrable virus. 
The range of its activity in virus disease remains to be explored. 

The sparing effect of canine distemper on poliomyelitis in Macaca mn- 
latta, G. Daixdorf, M. Douglass, and H. E. Robinson (Jour, Swpt, Med,, 67 
(1938), No, 2, pp. 333-343, fig, 1 ).—^A detailed report is made of experiments in 
which monkeys (M, mulatta) suffering from canine distemper were found 
highly resistant during the first 2 weeks to intracerebrally inoculated polio¬ 
myelitis virus. 

The sparing effect of dog distemper on experimental poliomyelitis, Q. 
Dalldobf, M. Douglass, and H. E. Robinson (Science, 85 (1937), No, 2198, p, 
184 ),—This preliminary contribution relates to the work above noted. 

Death losses increasing in pullet flocks, E. S. Weisneb (Michigan Sta, Quart, 
Bui,, 20 (1937), No, 2, pp, 80-85 ),—^A report is made on the diseases and condi¬ 
tions contributing to or causing the death of pullets in the Michigan egg-laying 
contest since its beginning on November 1, 1922, including the first 8 yr. 
previously reported upon by Stafseth and Weisner (B. S. R,, 65, p. 473), the 
details being presented in table form. The Information given is based upon 
autopsies and the cultures made of various organs and tissues. 

The last 7 yr. have shown an average mortality of 26.53 percent as compared 
with 18.98 for the first 8 yr., the average for the 15-yr. period being 22.12 per¬ 
cent. These figures show definitely that pullet losses are the limiting factors 
of a successful poultry enterprise. 

The reaction of chickens to certain members of the colon-paratyphoid 
group of bacteria, 0. Olson and G. R. Goetohius (Cornell Vet, 27 (1937), No, 
4, pp, 354-366 ),—In experiments conducted 20 chickens, divided into 4 groups 
of 5 fowls each, were given 10 daily intravenous inoculations with Salmonella 
anatum aertryoke, which had been isolated from the intestinal content of fowls 
affected with paralysis, and sterile saline solution. A marked heterophilia 
granulocytosis was observed in those chickens receiving the bacteria intra¬ 
venously. Those inoculated with S, anatum aertryoke showed the highest counts, 
and all the fowls died from 12 to 24 days after the beginning of the experi¬ 
ment Most of the chickens survived after receiving intrayenous inoculations 
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and their blood counts returned to normal. Lameness due to arthritis asso¬ 
ciated with 8 , anatum aertrycke infection was observed in the fowls receiving 
that micro-organism. “No instances of transmissible fowl leucosis or fowl 
paralysis were observed among the experimental animals. Two cases of lympho- 
cytoma of the ovary occurred, one of which was in a control chicken. We were 
unable, therefore, to substantiate the claim of Emmel [E. S. R., 78, p. 256] that 
these diseases may be produced with such bacteria.” 

Leukosis in fowls, A. Nyfeudt (8kand. Vet. Tidskr.y 27 (1937) y No, lOy pp, 
509-577y pi. ly figs. 8; Eng. ahs.y p. 571). —^This contribution is presented with a 
list of 59 references to the literature. Descriptions are given of the three forms 
of leucosis, viz, myeloblastosis, lymphatic leucosis, and erythroblastosis. The 
first- and last-mentioned forms are considered to be transmissible and lymphatic 
leucosis of fowls nontransmlssible. 

The inheritance of resistance to fowl paralysis (neurolymphomatosis)4 
C. D. Gordon (Alahama 8ta. Rpt. 1936y p. 16) .—A brief progress report. 

Agglutinin content of eggs from Salmonella pullorum infected hens, N. A. 
Frank and B. H. Edgington (Poultry 8 oi.y 16 (1987), No . 6 , pp. 442-444 ).—In 
work by the Ohio Experiment Station, “yolk and albumen from 49(? eggs laid 
by 21 hens having 8 . pullorum titers of their blood serum ranging from in¬ 
complete at 1:50 to partial at 1:1,600 were tested by the stained-antigen-plate 
method. Agglutinins were demonstrated in the yolk of each egg but in no 
instance in the albumen. Complete agglutination of the antigen occurred 
regularly with yolk material from eggs produced by 6 of these hens. Eggs 
from the other hens gave reactions that varied from complete to a mere 
trace of agglutination. Ninety-two of these eggs, the total number laid dur¬ 
ing October, November, and December, were cultured for 8 , pullorum with 
negative results. Blood collected from each of the 21 hens at the time of 
autopsy gave complete agglutinations in the whole-blood-plate tests. 8 , pul¬ 
lorum cultures were obtained from discolored ova of 20 of the 21 hens. 
Material obtained at the time of autopsy from apparently normal but incom¬ 
pletely develojDed ova gave complete agglutination with yolk from 18 of the 
hens and incomplete with that from 8. Agglutination of the antigen usually 
was most rapid and the clumps largest with material from the high-titer 
birds.” 

Studies on the life history and economic importance of HcterakJs gallinae 
(Gmelin 1790, Freeborn 1923), the caecum worm of fowls, F. H. S. Rob¬ 
erts (Austral, Jour. Expt. Biol, and Med. Sci., 15 (1937), No. 4, pp. 429-439, 
figs, 4)- —^Examinations of fowls made by the author in the Brisbane district in 
South Australia have shown 89.7 percent to be parasitized by H. galUnae, 
although heavy infestations are rare. At 33® C., the optimum temperature 
for development of this roundworm, eggs develop infective larvae in 5 days, 
the first molt occurring on the fourth day. “There are throe molts in the 
parasitic life cycle, namely, on the fourth to sixth, ninth to tenth, and about 
the fourteenth day, respectively. Maturity is reached in 24 days. The young 

larvae Invade the cecal epithelium of the host soon after Infection, but 

within 2 to^ days return to the lumen of the bowel, where they complete their 
development” 

Studies on incubator hygiene.—^IX, The disinfecting properties of form¬ 
aldehyde for hemophilic bacteria associated with avian coryza, the 
filtrable vtrnses of infectious laryngotracheitis, and Infectious bronchitis, 
R. Graham and C. A. Bbandlt (Poultry 8ci,y 16 (1937), No, 6, pp. 428-433),— 

In continuation of the studies on Incubator hygiene (B. S. R., 76, p. 606) the 

authors report having found that the results of subjecting two hemophilic 
baeteriii associated with avian coryza, two strains of laryngotracheitis virus. 
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and one strain of bronchitis virus to formalin In amounts of 16% cc per 100 
cu. ft., In a forced-draft incubator, with relative humidity of approximately 
68 percent (wet bulb reading of 90® to dry bulb of 100® F.), tend to sup¬ 
port the value of fumigation procedures previously recommended for sup¬ 
pressing dissemination of pulloriim disease in forced-draft Incubators. 

Two hemophilic bacteria from cases of avian coryza were uonviable after 
60 min. in five fumigations. Laryngotracheitis virus in aqueous and broth 
suspensions was nonviable after 30 min. in one fumigation, while the dried 
finely powdered virus was viable in two fumigations after 90 min. Avian 
bronchitis virus in dried finely powdered form was nonviable after 60 minutes* 
fumigation. 

“On the basis of preliminary results, fumigation procedures recommended 
for the prevention of incubator-disseminated pullorum disease may be effective 
in destroying certain respiratory infections that have gained entrance to the 
incubator. However, it is apparent that dried laryngotracheitis virus may 
survive 90 fumigation minutes, emphasizing the necessity of thorough clean¬ 
ing in successful fumigation of a forced-draft incubator.** 

Diseases of turkeys, W. R. Hinshaw {California Sta, Bui, 613 (1.937), pp, 112, 
figs, 56), —A practical summary of information on the diseases and parasitic 
enemies of the turkey, with 63 references to the literature cited. 

Hemorrhagic enteritis in turkeys, B. S. Pomeroy and R. Fenbtebmacheb 
{Poultry Sci., 16 {1937), No, 6, pp, 378-382, figs, J ^),—This contribu^^ion from 
the Minnesota Experiment Station reports upon the finding of an acute hem¬ 
orrhagic enteritis at the autopsy of 35 turkey poults made during June, July, 
and August 1936. The ages of these poults, which originated from widely sepa¬ 
rated farms in Minnesota, varied from 7 to 12 weeks. The disease appeared in 
flocks of several himdred birds as well as in those of several thousand or more. 
The mortality averaged approximately 10 percent. 

Escherichia coli communis was isolated from the liver and heart of a few cases 
as was a Gram-positive, slender bacillus. The organisms recovered were not 
considered to be of primary importance so far as etiology is concerned. Test 
tube antigens prepared from the various species of Salmonella failed to detect 
the presence of agglutinins in the blood serums at 2- and 4-week intervals fol¬ 
lowing inoculation. The results of post-mortem, histopathological, hematological, 
bacteriological, and serological examinations and of animal inoculations are 
reported. 

The present status of pullorum disease in turkeys, W. R. Hinshaw {Nu- 
laid News, 15 {1937), No, 9, p, 12), —^A further summary (E. S. R., 76, p. 856) 
of the present knowledge of pullorum disease of turkeys, contributed from the 
California Experiment Station. 

Some blood parasites from Nebraska birds, G. R. Coatney and R. L. Rouda- 
BUSH {Amer, Midland Nat,, 18 {1937), No, 6, pp, 1005-1030, figs, 44)- —Observa¬ 
tions on the protozoan genera Haemoproteus, Leucocytozoon, Plasmodium, and 
Trypanosoma, with notes on the immature nematode group microfilaria, are 
reported. Eighty-nine different birds representing 19 families and 44 species 
were examined. Of this group 26 were found to harbor one or more genera of 
blood parasites. Descriptions of 4 species and 2 varieties of Haemoproteus and 
2 varieties of Leucocytozoon new to science and a list of 45 references to the 
literature are included. 

AGEICTJLTUEAL ENGIMEEEINQ 

Report of the Chief of the Bureau of Agricultural Engineering, 1087, 
S. H. MoCbory (U. S, Dept. Agr., Bur, Agr. Bngin, Rpt„ 1937, pp, 24).—This 
report presents progress results of investigations conducted on grain and potato 
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storages, silos, and comcrlbs; icing citrus fruit in transit; durability of drain 
tile; drainage of sugarcane lands; control of ground water in peat and muck 
soils; irrigation in the humid region; duty of water; evaporation losses; water 
spreading (see below); combines; mechanical placement of fertilizer; prepara¬ 
tion of land for cotton and com hill spacing of check-planted com; sugar beet, 
cotton, and pyrethmm harvesting; vapor spraying for insect pests; and farm 
operating for maximum efficiency. 

[Agricultural engineering investigations by the Alabama Station, 
1084—35], R. E. Y(h>kb, M. L. Nichols, F. A. Rummer, A. Carnes, and E. G. 
DiSEKEB {Alabama 8ta, Rpt 19S4S5, pp. 9-12). —^The progress results are briefly 
reported of investigations on a method for making aggregate analysis of soils, 
the physical nature of erosion losses from Cecil clay, adhesion between soil and 
metal surfaces, development of mathematically perfect plow surfaces for ex¬ 
perimental work, soil cmst formation and its relation to cotton stands, and thp 
effect of various crops on soil erosion control. 

[Agricultural engineering investigations by the Alabama Station, 1986], 
F. A. Kummeb and D. F. King {Alabama 8ta. Rpt 19S6, pp. 9, 10,15). —Progress 
results are briefly reported of investigations on the relationship of the dynamic 
properties of soil to the elements of tillage implement design and sack-cement 
poultry house construction . 

[Agricultural engineering investigations by the Oregon Station] {Oregon 
8 ta. Bui. S50 {19S7), pp. S6S8, figs. 2). —^The progress results are briefly re¬ 
ported of investigations on drying shelled corn by forced draft with heated air; 
high-pressure pea sprayer; Albert and prune drying; and electric brooding. 

[Engineering studies by the Wisconsin Station] {Wisconsin 8ta. Bui. 489 
{1987), pp. 40-48, figs. 2). —^Results are noted of studies by M. J. La Rock and 
E. 0. Meyer on means to get better heated farmhouses; by F. W. Duffee and 
H. D. Bmhn to develop a small rotary sprinkler irrigation system; by Duffee, 
Bruhn, L. F. Graber, G. Bohstedt, B. H. Roche,' and B. B. Hart on the effect of 
chopping hay on storage requirements; the design of hay storage stmctures; 
by Duffee and Bruhn on the increased safety of electric fence; and by Duffee 
on the use of dual mbber tires on tractors. 

Spreading water for storage underground, A. T. Mitohelson and D. O. 
Muokel {U. 8. Dept Agr., Tech. Bui 578 {1987), pp. 80, pis. 22, figs. 58).—This 
bulletin presents a large amount of information obtained from various experi¬ 
mental studies, from which the conclusion is drawn that spreading water for 
underground storage is no longer an experimental undertaking and presents 
great possibilities. Apparently it can be practiced with more or less success 
in any region where pumping from wells is the principal means of furnishing 
water supply. In many cases it has been found more economical than surface 
storage, because the works necessary for storage are not as extensive or costly 
and there is no evaporation loss. 

It has been found that, other factors being equal, the highest percolation rates 
are returned on land with the native vegetation and soil covering least dis¬ 
turbed. It appears that the consumptive use by vegetation is negligible in com¬ 
parison wi^ its beneflcial effect on the percolation rate. 

Although temperature has some effect on the rate of percolation, the change 
in temperature of the water during the spreading season is usually so small 
that its effect is overshadowed by other more important factors. Furthermore, 
it is an uncontrollable factor in the spreading of flood waters. 

The ground water has no marked effect on the percolation rate until it comes 
in actual contact with the saturated soil extending a few inches below the 
ground surface. When this contact is made a very sharp decrease in the rate 
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of percolation takes place. Maximum percolation rates are obtained during the 
period the ground-water level drops after it has made contact with the ground 
surface. The reason for the maximum rates at this time is not definitely known, 
but is probably due, in part, to the partial vacuum formed by the falling water 
table. The ground surface is sealed by the spreading water, which is then 
drawn underground as the vacuum is created. The effect of the dropping water 
table on the percolation occurs only during the first few feet of drop. 

Percolation rates in basins or ponds, with the vegetation removed, decrease 
with the continued application of water. This decrease is due to re-sorting of the 
soil particles and puddling of the soil surface. 

Higher rates of percolation in basins may be maintained by frequent harrow¬ 
ing or raking of the ground surface. Water containing silt should not be spread 
in still pools, such as basins or ponds. In the ditch system of spreading carrying 
velocities ^should be maintained so as to insure the carriage of suspended matter 
throughout the length of the ditches. Because of the high cost of sinking shafts 
or pits, their use is not economical if surface spreading can be employed. On 
streams subject to large floods, adequate works should be provided to control 
completely the amount of water diverted at all times. Reception ditches are 
recommended at the lower boundaries of spreading areas in order to return 
excess water back to the stream of origin and provide protection to lower lands. 

The floods of March 1936.—Part 2, Hudson River to Susquehanna River 
region (I/. 8 . Oeot Survey, Water-Supply Paper 799 (19S7), pp. pis. 12^ 

figs, 49). —^This volume presents outstanding facts for the above region. Part 1 
presents similar information for the New England rivers (B. S. R., 78, p. 404). 

Major Texas floods of 1036, T. Daijiymple et ai% (U. 8. Oeol. Survey, Water- 
Supply Paper 816 (1937), pp. V-\-146, pis. 12, figs. SS). —^This report, prepared in 
cooperation with the Federal Emergency Administration of Public Works, deals 
primarily with June, July, and September storms and the resultant floods of 
1936 and includes a brief summary of available information about previous 
floods. 

Flood in La Oaftada Valley, California, January 1, 1934, H. O. Troxell 
and J. Q. Peterson (U. 8. Qeol. Survey, Water-Supply Paper 796^ (1937), pp. 
/F-f53-^8, pU. 19, figs. Id).—This flood is briefly described. 

The conservation of Montana’s irrigated lands, P. L. Slaosvou> and H. H. 
IjOBD (Montana Sta. Bui. 350 (1937), pp. 32, figs. 8). —^The results of investiga¬ 
tions are reported which were conducted in cooperation with the U. S. D. A. 
Bureau of Agricultural Economics and Agricultural Adjustment Administration. 
The purposes of the study were (1) to determine the extent and nature of soil 
depletion on irrigated land in Montana and (2) to determine from a study of 
farm organization and soil management practices the adjustments which might 
be helpful in conserving the soil. 

It was found that (1) erosion from poor use of irrigation water, (2) leaching 
and seepage, (8) failure to maintain a balance between soil depleting and 
leguminous soil conserving crops, (4) a deficiency in livestock numbers, (5) 
failure to use commercial fertilizer where needed, and (6) the encroachment of 
weeds upon farm land are active soil and fertility depleting factors on some 
farms in all of the irrigated areas studied. However, there is a notable differ¬ 
ence in the frequency and severity of these factors in the different areas, grow¬ 
ing primarily out of differences in the general type of farming and in farm 
practices. < 

Dairying, together with a large proportion of soil conserving crops in the 
Bitterroot Valley, and beet production, together with dairying and livestock 
fattening in the Y^owstone area, are farm organlzadcm characteristics whi<fli 
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are maintaining and in some cases increasing yields on the better managed 
farms. On the other hand, a high proportion of cash grain which is not balanced 
by leguminous soil conserving crops, livestock, or commercial fertilizer is a 
factor contributing to soil depletion and low yields in the Sun River area. 

Poorly constructed irrigation ditches and irrigation of unprotected sloping 
lands are resulting in an increasing erosion problem in some of the irrigated 
areas studied. Soil depletion from this cause could in many cases be reduced 
by running the ditches on a more gradual grade and by the protection of the 
more sloping farm land with grass and hay crops. Better use of irrigation 
water and avoidance of its waste would reduce soil depletion by leaching and 
would aid in reducing the seepage of lower lands. 

Experimental evidence indicates that a fifty-fifty division between soil de¬ 
pleting and soil conserving crops, plus a livestock enterprise to provide a 
market for hay and pasture, and the conserving and skillful use of,barnyar^ 
manure, is the general type of farm organization which seems adapted to the 
maintenance of an agronomic balance on the irrigated farms in the areas 
studied. The practice of plowing up the leguminous crops at regular periods 
might also be followed, especially where crop yields are not maintained through 
manuring. 

Weed control is a serious problem in most irrigated areas and frequently 
requires community action for most effective handling. 

A method for finding terrace cross sections, H. W. LEMEfc and A. W. Zingg 
(Apr. JSJnpin., 18 (1931), No. 7, pp. 296, 300, fig. 1). —A quick, practical method 
is described for measuring terrace ridge and channel cross sections which has 
been developed by the U. S. D. A. Soil Conservation Service. Tabular data are 
included to facilitate use of the method. 

Wildlife conservation through erosion control in the Piedmont, R. O. 
Stevens (17. 8. Dept. Agr,, Farmers* Bui. 1788, pp. 11+26, figs. 20). —This shows 
in a practical manner how gullies, terrace outlets, waterways, eroding field 
borders, pastures, and woodlands in the Piedmont region may be protected 
against erosion through the use of vegetation that will also provide food and 
cover for wildlife. 

Public Roads, [January-February 1038] (V. S. Dept. Agr., PuUic Roads, 
18 (1938), Nos. 11, pp. m+^Ol-215+m, figs. 4; 12, pp. m+217--235+Uh 
figs. 27). —The numbers of this periodical contain data on the current status of 
various highway projects receiving Federal funds as of December 31, 1937, 
and January 31, 1938, No. 11 also contains an article entitled Present Knowl¬ 
edge of the Design of Flexible Pavements, by A. C. Benkelrnan (pp. 201-212), 
and No. 12 one entitled The Structural Design of Flexible Pipe Culverts, by 
M. G. Spangler (pp. 217-231). 

Electrical moisture meters for w^ood, M. E. Dunlap (U. 8. Dept Agr., Forest 
8erv., Forest Prod. Lai., 1937, pp. [i]+4).—Instruments now available for. the 
measurement of moisture in wood by rapid electrical methods are briefly 
described. 

Comparative tests of fuels in low-compression tractors, E. L. Bakger (Agr. 
Engin., 18 (1937), No. 7, pp. 311-314, figs. 11). —Laboratory and field experiments 
with five fu«is and three tractors conducted by the Kansas Engineering Ex¬ 
periment Station are reported. The fuels included premium-grade gasoline 
of 75 to 80 octane, regular-grade gasoline of 70 to 75 octane, third-grade gaso¬ 
line of 55 to 65 octane, kerosene, and distillate. Tractor No. 1 had a com.- 
pression ratio of 4.2:1, and tractor No. 2 a compression ratio of 3.0:1. These 
were used In the laboratory tests.. 

In the laboratory tests both tractors developed their full rated power on all 
of tbe fuels. Maximum power of 41,81 hp. was develoi)ed with regular-grade 
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gasoline in tractor No. 1, with kerosene developing 40.67 hp., low-grade gaso< 
line 39.94, premium-grade gasoline 39.50, and distillate 38.50 hp. Tractor No. 2 
developed a maximum of 46.34 hp. on low-grade gasoline, 44.85 hp. with kero¬ 
sene, 44.15 with distillate, 42.26 with regular-grade gasoline, and 41.98 hp. with 
premium-grade gasoline. 

The specific fuel consumption in pounds per horsepower-hour was slightly 
higher with kerosene and distillate than with the other fuels, probably due to 
a lower heat content per pound and the greater dlfiSculty of obtaining com¬ 
plete combustion. Fuel consumption by volume was consistently lower with 
the low-grade fuels. While the B. t u. per pound of the gasolines was slightly 
higher and the specific fuel consumption lower with the gasolines, the greater 
weight per gallon of the low-grade fuels and their greater heat content per 
gallon resulted in economies in favor of kerosene and distillate in the low- 
compression engines tested. This saving in both tractors was approximately 
0.25 gal. i)er hour over a wide range of loads. 

Fuel costs were about 40 percenti less with distillate than where a regular 
grade of gasoline was used. In general, the gasolines were more convenient 
to use, and the odors and fumes from the exhaust were less offensive. 

A carburetor setting of from 30® to 60® greater opening was required for 
kerosene and distillate than for the gasolines. Operation of the tractor 
engines was erratic on loads of one-half or less of the rated power when burn¬ 
ing kerosene and distillate. Raising the radiator curtains to maintain the 
cooling water at temperatures of from 190® to 210® F. partly corrected this 
difficulty. At quarter and half loads it was necessary to use the radiator cur¬ 
tain with room temperatures as high as 80® to maintain engine temperatures 
sufficiently high to handle the low-grade fuels. 

Water was used as an antidetonant whenever detonation was severe enough 
to cause power loss. In one case only (tractor No. 2, maximum load, low- 
grade gasoline) was it necessary to use water with any of the gasolines. It 
was required when operating on kerosene and distillate for all loads above 
one-half load, and a small quantity was used with kerosene at one-half load 
with tractor No. 1. 

A general-purpose tractor equipped with rubber tires was used in the field 
plowing tests using a two-bottom, 14-in. plow. In these tests there was slight 
detonation when buring kerosene, and less was used per acre than of the 
other fuels. These results were verified by numerous check runs, and in other 
tests it has been shown that lower fuel consumption will be obtained with 
low-grade fuels when a slight detonation occurs. 

On a gallon-pcr-acre basis for this low-compression tractor the advantage 
was with the low-grade fuels, largely due to their greater weight and lower 
price per gallon. The fuel cost per acre for plowing was 55 percent lower with 
distillate than with premium-grade gasoline, 46 percent lower than with 
regular-grade gasoline, and 35 i)erccnt lower than with third-grade gasoline. 

1030 tractor costs In Michigan, H. B. Taylob {Michigan Sta. Quart. 

20 (1937) j No. 2, pp. 76-79 ).—Data are reported on yearly and hourly costs and 
on relation of hours of use to tractor costs and to farm-operating efficiency. 

Labor, power, and machinery in com production, O. K. Shedd, B. V. CbL- 
LiNS, and J. B. Davidson (loim 8ta. Bui. 365 (1937)y pp. 187-222, figs. This 
bulletin reports the results of investigations conducted by the station in coopera¬ 
tion with the U. S. D. A. Bureau of Agricultural Engineering. It has been 
found in general that the operating costs in corn production depend greatly 
upon the efficiency of labor, power, and machinery management. 

Raking and burning cornstalks before plowing in preparing a seedbed for 
com required 0.47 man-hr. of labor and 0.38 tractor-hr. of power per acre and 
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appeared to be largely a waste of labor and power. Ontting stalks with a 
stalk cutter before plowing required 0.28 hr. per acre for man and tractor with 
no apparent benefit Disking before plowing took OM hr. per acre for man 
and tractor and seemed to be of doubtful value. With a plow that was designed 
and adjusted to cover trash, previous work on cornstalks was eliminated. 

For the primary operation in preparing a seedbed for com, the substitution 
of cheaper operations instead of plowing gave unsatisfactory results. Under 
favorable conditions, no measurable difference was found in the value of work 
done by the ordinary moldboard plow and the pulverator plow (one having 
rotating blades to pulverize the furrow slice as it is turned). Under very wet 
or very dry conditions the pulverator had some advantage. 

For secondary operations in seedbed preparation, disk harrow and duckfoot 
field cultivators showed no difference in weed control or yield of com. 

The lever type of spike-tooth harrow was found preferable, under most 
conditions, to other machines tried for light operations in seedbed preparation; 
Drill planting was a faster operation than check planting, but weed growth 
was somewhat more effectively controlled in check-planted corn. Under ordi¬ 
nary soil conditions at planting time surface planting excelled the use of disk 
furrow openers. In a comparison of 42- by 42-in., 30- by 3(>-in., and 21- by 21-in. 
check planting, it was found mechanically feasible to plant and cultivate in 
the narrow spacings but the cost was a little higher than with standard 
spacing. Narrow spacing and single-plant hills produced a material increase in 
yield over that obtained by the usual method of check planting under favorable 
growing conditions in 1985, but there was little if any increase under adverse 
conditions in 1934 and 1936. For early cultivation of surface-planted com a 
cultivator equipped with a pair of rotary hoe wheels near the row and six 
sweeps between rows gave the best results. Work done by spike-tooth harrow, 
weeder, and rotary hoe was not entirely satisfactory under some condition# 
For cultivation of weedy corn the best results were obtained with a cultivator 
equipped with two pairs of disk hillers and one pair of sweeps per row. In the 
3 yr., 1984-36, surface-planted com yielded higher than listed com, with little 
difference in yield between listed and basin listed corn. In basin listed corn, 
seed drilled in a continuous row without any synchronization with location of 
dams did as well as any other placement of seed. 

Harvesting a 70-bu. yield of corn by machine required 9 man-hr. of labor 
per acre. Timeliness tests of corn picker-huskers showed that the best period 
for harvesting began as soon as the corn was dry enough to crib and in 2 out 
of 3 yr. ended the second week in November. Records of performance tests 
of com picker-huskers are shown in detail. The amount of corn left in the 
field by these machines is probably the greatest obstacle to their universal use. 
With a high yield twice as much labor was involved in hauling and cribbing 
the com as in picking with a two-row machine; therefore, the equipment for 
hauling and cribbing should receive careful attention. Under some conditions 
com may be harvested economically by a machine and one-man crew. 

Nursery root pmner for use in light soils, W. F. McCulloch (Michigan 8ta, 
Quart. Bul.f 20 (1937), No. 2, pp. 92, 93, fig. 1).—This equipment as developed 
by the statfbn is briefiy described and illustrated. 

Feed grinding, mixing, and elevating, H. N. Oolbt (Washington 8ta. Pop. 
Bui. 151 (1937), pp. 28, figs. 18).-—This report has been prepared in cooperation 
with the Washington Committee on the Relation of Electricity to Agriculture. 
It gives practical information on the mixing, grinding, and elevating of feeds, 
using electricity as the source of power. 
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Coirosion tests of metals and alloys in spray mUitures, E. M. Dieivenbach 
(Ayr. J&nyin., 18 (19S7), No. 7, pp. SOI, SOS, figs. 8) .—Tests conducted by the 
U. S. D. A. Bureau of Agricultural Engineering are briefly reported. 

It was found that aluminum, whether 09 percent pure or containing 4 i)er- 
cent copper, is very resistant to lime-sulfur solution and fully resistant to bor- 
deaux mixture. Brass and bronze with a copper content up to 85 percent were 
found to be fairly resistant to both bordeaux mixture and lime-sulfur solution, 
but a bronze with a copper content of 95 percent was not resistant to lime- 
sulfur solution. Pure copper was fully resistant to bordeaux mixture but was 
not resistant to lime-sulfur solution. The copper alloys tested were also fully 
resistant to bordeaux, and the alloy consisting of copper approximately 74, 
nickel 20, and zinc 6 percent was fully resistant to lime-sulfur, but the one of 
copper approximately 96, silicon 3, and manganese 1 percent was not resistant 
to lime-sulfur. A copper-bearing iron with 0.15 percent or more copper content 
was fully resistant to bordeaux mixture but was not resistant to lime-sulfur. 
The three samples of nickel and nickel alloys tested were fully resistant to 
both bordeaux mixture and to lime-sulfur solution. Their slight gain in 
weight in some instances was probably due to the inadequacy of the cleaning 
solution used previous to the weighing. All stainless iron and steel tested 
was fully resistant to both bordeaux mixture and to lime-sulfur solution. Not 
only the alloy containing from 16 to 20 percent chromium and from 7 to 10 
percent nickel was fully resistant, but also those with from 12 to 18 percent 
of chromium in the absence of nickel. Ordinary steel spray gun disks taken 
from stock were not resistant to either bordeaux or to lime-sulfur. Pure tin 
was resistant to bordeaux mixture, but not to lime-sulfur solution. Pure zinc 
was not resistant to bordeaux mixture, but was fairly resistant to lime-sulfur. 
Similarly, commercial galvanized iron was not resistant to bordeaux. 

Improvement handbook (U. 8 , Dept. Agr., Forest Berv,, 1937, pp. XX+H6, 
figs. 126). —^The purpose of this handbook is to make available the methods and 
standards recognized as good practice in building structural improvements on 
the national forests. It contains chapters on preliminary planning for building 
developments; construction schedule and work plan; excavation; footings and 
foundations; piling and pile driving; wood preservation; protection against 
wood-destroying organisms; selection and use of wood products; millwork; light 
building construction; heavy timber construction; scaffolds and towers; log 
construction; concrete construction; building materials—selection and use; 
masonry and brick construction; steel erection; rigging; roofing materials; 
laths, plaster, and stucco; heating; electric service; plumbing; hardware; and 
painting and finishing work. 

AGBICULTUBAL ECONOMICS 

[Investigations in agricultural economics by the Alabama Station, 1986] 
(Alabama 8ta. Bpt. 1936, pp. 7-^).—^A table by B. T. Inman shows the quanti¬ 
ties and retail values of different commercial feeds sold in the State in 1935. 
Some data are given as to changes in the State’s production of hay crops from 
1929 to 1935 and in com production from 1889 to 1936. Another table by B. F. 
Alvord shows the relation in 1935 of the following factors to the labor incojme 
of 106 white farm operators in the Dadeville erosion control area: Percentage 
crop ariBa in cotton, productive animal units per crop acreage, percentage cash 
receipts from livestock, crop acres operated, acreage of cotton, operator’s invest- 
mmt^ yield of cotton lint per acre, pounds of fertilizer used per acre of cotton, 
acres ^ cotton per plow, and value of farm produce used in the home. 
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[Investigations in agricultural economics by the Ohio Station] {Ohio 
8 ta, Bimo, Bui, 190 (1938), pp, 83-25).—A table by P. L. Morison shows by years 
1929-86 the gross cash income In Ohio from different crops, different kinds of 
livestock and livestock products, and Government payments. The percentages 
of total income (8-yr. average) for the several products are also given. The 
table of Index numbers by J. I. Falconer (E. S. R., 78, p. 546) is brought down 
through October 1967. 

[Investigations in agricultural economics by the Wisconsin Station, 
1986-87] (Wisconsin 8ta, Bui, 439 (1937), pp, 87-65, figs, 8).—A chart by 
D. R. Mitchell and D. Anderson based on a study of one township in each of 
four counties shows the changes from 1935 to 1936 in the acreages in soil- 
conserving crops on farms having different percentages of the crop land in 
such crops in 1935. Some findings of Anderson and W. Bbling in Emmet town¬ 
ship, Dodge County, as to the effect of size of farm on production of farm 
conunodities are included. Some findings of Anderson and P. B. McNall as to 
the relation of taxes and income for 611 farms in 1936 are also given. The 
differences in Income in 1935 on the 20 least and 20 most successful farms of 
100 farms in Emmet township, studied by Mitchell and Anderson, are shown, and 
some of the reasons for the differences are discussed. A chart by R. K. Froker 
in cooperation with J. G. Knapp, of the Federal Farm Credit Administration, 
compares the average gross margin, operating expense, net income, and volume 
of business of cooperative petroleum, warehouse, general stores, and combination 
associations operating in the State in 1934. A table by H. H. Bakken is included 
showing by years 1934-36 the average costs by Items per ton of beets and 
hundredweight of sugar of marketing beet sugar for three companies. A 
brief note is Included on a study by A. Hobson and M. A. Scbaars of sales 
practices of retail stores likely to be most effective in promoting the consumption 
of cheese. Some information secured by A. W. Colebank and Froker and A. C. 
Hoffman, of the U. S. Department of Agriculture, as to the number and size 
of dairy plants in Wisconsin operated by different types of proprietors is given. 

Shall we move to the country? R. C. Ross, R. R. Hudelson, F. C. Baueb, 
H. H. Alp, W. B. Nevens, and J. W. Lloyd (Illinois 8ta, Oirc, 479 (1937), pp. 
32, figs. 8 ).—^This is “a statement of the opportunities and problems met in 
acquiring and managing a small farm.” 

The opportunities on small farms, the limitations of such farms, i)ersonal 
requirements for success, capital requirements, sources of credit, choosing a 
farm, and the production of the family food supply and commercial production 
on small farms are discussed. 

Agricultural outlook for Illinois, 1088 (Illinois 8ta. Giro. 4S0 (1937), pp, 
32, figs, 14 )•—“The Illinois agricultural outlook for 1938 is intended to supply 
information which will enable farmers to plan more intelligently their farming 
and marketing operations for the coming year. The Information given is 
based on present available knowledge concerning State, national, and world-wide 
agricultural and economic conditions—the present and probable future supplies 
of farm products, and the present and probable demand for these products 
and for the commodities farm people buy.” It was prepared in cooperation 
with the eAenslon service of the college of agriculture of the University of 
Illinois and is based largely on data prepared by the U. S. Department of 
Agriculture. 

A study of labor income on farms in the Dadeville Erosion Control Area, 
B. F. Alvobd and J. A. Kyseb (Alalama 8ta, Rpt, 1934^5, pp, 7-9 ),—Farin 
management records for the year 1933 were obtained from 552 farmers. Tables 
show for white and colored farmers the average operator’s labor income by 
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tenure groups and the relation of value of farm produce used in the home to avail¬ 
able cash and operator’s labor income. Findings are also included as to the 
relations between operator’s labor income and size of farm, i)ercentage of crop 
acreage in cotton, and cotton yields. 

An economic study of farming in Appomattox County, Virginia, W. L. 
Gibson, Jb. {Virginia Sta. Bui, Sll {19S7), pp, 47, fig, 1 ).—This analysis is based 
on 127 farm business records for 1936 obtained by the survey method. 
“This record consisted of an itemized list of all receipts and expenses, crop and 
livestock production and sales, inventory of property on hand at the beginning 
and the end of the year, other sources of income, and other information neces¬ 
sary for rendering a complete financial statement and making an analysis of 
the farm business.’’ The economic conditions in the county during 1936 and 
the climate, topography, soils, transportation, etc., of the area are described. 

The average size of the farms was 224.7 acres, of which over 50 percent was in 
woods. There was an average of 11.4 acres of idle cropland. The average capi¬ 
tal was $7,833, of which 82.6 percent was in real estate. Sale of crops consti¬ 
tuted 61.2 percent of all receipts. Sale of dark fire-cured tobacco constituted 82.7 
percent of all cash crop sales. Of the total expenses, 53.7 percent was for labor, 
unpaid family labor constituting 47.3 percent of the labor expense, exclusive of 
operator. Crop expenses were about 20 percent of the farm expenses, fertilizer 
and lime being the most Important items. Taxes amounted to about 5 percent of 
the total farm expenses. The average expenses per farm were $771, or 73.8 
percent of the average receipts. The average labor income was —$131. Size of 
business showed little relation to labor income. Farm income increased as size 
of business increased but not sufficiently to offset the large and rapidly increasing 
interest allowance on capital invested. As days of productive work per man 
increased, labor income increased. Higher rates of production resulted in con¬ 
sistent increases in labor income. Farmers cooperating with the Soil Conserva¬ 
tion Service operated larger than average businesses, received better crop yields, 
had better balance of business, and were above the average in the amount of 
productive work accomplished i)er man. 

“The data indicate that a good balance would result from a business organiza¬ 
tion providing for 15 to 25 iwrcent of the total receipts from livestock, 35 to 45 
percent of the total receipts from tobacco, and 10 to 20 percent of the total re¬ 
ceipts from other crops such as small grains, hay seed, and, in a few cases, 
vegetable crops.’’ 

An economic study of cattle business on a southwestern semidesert range, 
M. J. CuLLET {U, S, Dept, Agr. Giro. 448 {1937), pp, 24y fiffs, 4 )^—The findings 
in the study made from 1924 to 1934 by the Forest Service, in cooperation 
with the University of Arizona on the Santa Rita experimental range in 
southern Arizona, are reported. The study included 6,000 acres of range 
and an average of 218 breeding cows for the period 1924-27 and 24,700 acres 
of range and an average of 494 cows for the period 1923-34. The conditions 
as to climate, forage plants, grazing conditions, etc., on the range are described. 

Gross returns per cow ranged from $13.56 to $49.27 in the different years, 
averaging $26.44. Total costs per cow ranged from $10.20 to $34.56, averaging 
$20.81. The amount received by operators for their labor and management 
ranged from —$2.96 to $14.92 per cow, averaging $5.03 or 8.13 percent on the 
average total investmenc of $69.23 per cow (exclusive of interest on operator’s 
money). The yearly costs to produce an 8- or 9-month-old calf ranged from 
$12.86 to $41.20, averaging $25.11. Gattle losses averaged 2.8 percent p^r 
annum. The calf crop average was 82.7 percent. An average calf crop of 44 
percent was required to meet cash expenditures and one of 56 percent for a 
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profit. Among the range practices materially Increasing herd earnings were 
**stocking on the basis of sustained yield; regular fall-winter sales of high* 
grade calves; reduction of carry-overs, horses, and aged steers to the minimum; 
and leaving an equivalent of at least 15 percent of the forage as a drought 
safety factor. Recent findings have shown that 20-percent reserve would be 
better.” 

Production of crops and livestock on the Newlands project, 1912 to 
1986, F. B. Headley {Nevada 8ta. Bui. 14S (19S7), pp. 27, figs. 11). —^Tables 
and charts are Included showing by years for the Newiands project of the 
U. S. Bureau of Reclamation the areas irrigable, irrigated, and cultivated; yields 
per acre and production of alfalfa, wheat and barley, potatoes, and other crops, 
1912-36, and cantaloupes 1921-36; the numbers of dairy cows and bulls and 
number of beef cattle, 1922-86; sales of butterfat, 1982-36; numbers and aver¬ 
age Nevada prices of swine, sheep and lambs (also prices of wool), turkeys, 
and horses and mules, 1914-36; number of chickens and average prices, 1921-36(^; 
population on farms, 1914-36; numbers of owners, tenants, and owner-tenants, 
193()-86; and other data regarding the agricultural development of the project. 
The several tables and the agricultural development of the project during 
the period are discussed. 

Farm prices and costs in Michigan, O. Ulrkt {Michigcm 8ta. Quart. Bui., 
20 (1937)t No. 2, pp. 98-113, figs. 4). —^The purpose of this article is to bring 
the bulletin previously noted (E. S. R., 72, p. 124) up to date, to make correc¬ 
tions and additions to the indexes therein, and describe briefiy the changes 
in the farm price situation since 1929. The tables in the earlier bulletin are 
brought down through 1936 for the yearly indexes and through September 1937 
for the monthly indexes. 

1936 dairy costs in Michigan, K. T. Wkioht and A. 0. Baltzee (Michigan 
8 ta. Quart. Bui., 20 (1937), No. 2, pp. 68-72). —^This article presents some of the 
findings in the fifth and final year of the study on dairy costs, using data 
obtained from 123 herds in the Dairy Herd Improvement Association. 

The average net return for the 123 herds was $234, being $18.10 per cow, 
22 ct per 100 lb. of milk, and 5.2 ct. per pound of butterfat The cost per 
pound of butterfat averaged 55 ct. on the farms averaging less than 250 lb. per 
cow and 41 ct. on those averaging over 400 lb. Returns per hour of labor 
increased from 29 ct. for the herds averaging 221 lb. of butterfat per cow to 
63 ct. for those averaging 431 lb. The feed costs per pound of butterfat aver¬ 
aged 11 ct in the 25 low-cost herds as compared with 20 ct. in the' 25 high-cost 
herds. The low-cost herds were fed 487 lb. less concentrates, 1,100 lb. less 
hay, and 1,600 lb. less silage, but produced 336 lb. of butterfat as compared 
with 342 lb. for the high-cost herds. The return per hour of labor was 72 ct 
in the herds where an average of 107 hr. were spent per cow, 46 ct. where 
149 hr. were spent, and 34 ct. where 186 hr. were spent. The labor costs 
per pound of butterfat were under 9 ct, from 9 to 12 ct., and 12 ct. and 
over, respectively. All items of expense other than feed and management aver¬ 
aged $94 per cow in the “small” herds (9 herds averaging 6 cows) and $70 
in the “l|rge” herds (19 cows or more and averaging 23 cows). Net return 
per cow was highest in herds of from 10 to 16 cows. The dairymen using 
milking machines used 28 hr. less of labor per cow in herds under 10 cows, 45 
hr. less in herds of from 10 to 16 cows, and 16 hr. less in herds of over 16 
cows. The savings in time cost approximately 14 ct an hour in the small 
herds, 5 ct in the medium size herds, and 13 ct. in the large herds. 

Costs and profits from apple production in New Jersey, A. G. WALLsait and 
J. W. Oabncbobb (N. J. State Hort. Soo, News, 18 (1937), No. 4* PP. 919, 928).—- 
‘2^ table shows the average returns above cost per acre, number of times sprayed 
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and costs of spray material per acre, pounds of fertilizer and cost per acre, 
and cost of cover crops per acre on 60 farms in Burlington, Monmouth, Cumber- 
landy and Gloucester Counties, N. J., in 1034, grouped on the basis of whether 
yield per acre was under 100 bu., from 100 to 190, or 200 bu. or over. Another 
table shows the average cost per application of applying spray materials in 
24 of the orchards. 

Analysis of the livestock price situation in Ohio, G. F. Henning and E. B. 
Poling {OMo State TJniv., Dept, Rural Boon, Mimeagr. Bui. 101 (IP57), pp. 
[S]+84, flg9. 2i ).—^This bulletin brings the study previously noted (B. S. R., 76, 
p. 263) up to June 1, 1937, and in addition includes data for the Columbus 
and Cleveland markets for the years 1932-36. Prices on identical days each 
week obtained at the Cincinnati, Dayton, Columbus, and Cleveland markets 
for hogs of different weights, calves, and lambs are averaged by months and 
compared. Cincinnati prices are compared with Chicago prices. Prices at the 
farm in different sections of Ohio and Ohio farm prices and prices in other 
selected States are also compared. 

Wool prices: Comparative prices and price differentials on domestic and 
foreign wools, together with a comprehensive glossary of wool terms ( V. S. 
Tariff Comn. Rpt. 120, 2, ser. (1937), pp, V+54y fig* 1). —^This is a study of the 
effect of the United States tariff on the price of raw wool. Prices for the four 
main grades of domestic wool quoted on the Boston market, 1924-35, are com¬ 
pared with prices for similar foreign wools recorded at the London wool auc¬ 
tions. A number of factors apart from the duty which prevent import parity 
are discussed. Appendixes include statistics of United States production, im¬ 
ports, and consumption of wool and comparative wool prices and price differ¬ 
entials on the Boston and London markets and a glossary of wool terms. 

Crops and markets, [December 1037 and January 1038] (U. S. Dept, 
Agr., Crops and Markets, H (1937), No. 12, pp. 253-320, figs. 5; 15 (1938), No. 1, 
pp. 1-lS, fig, 1). —Included in each report are the crop and livestock production 
and market reports of the usual types. No. 12 includes an article on Cash Farm 
Income in 1937 (pp. 256-258), with a chart showing for 1924-37 the index num¬ 
bers of national income, exclusive of agriculture and the contribution of agri¬ 
culture to the national income; a map and table showing by States the cash 
income, 1937, from 78 crops, 13 livestock items, and Government payments; and 
a table showing the cash farm income by years 1924-35 from selected crops, all 
crops, livestock, and Government payments. Statistics of important crops by 
States are also included in No. 12 as to acreages harvested, yields, production, 
and cash income in 1937, with comparisons with 1936, and the averages for the 
period 1928-32. 

Agricultural markets, J. H. Freoebiok (New York: Prentice-Ball, 1937, pp. 
XIII-\-289, figs. 72). —^Thls book is a description of the leading organized agri¬ 
cultural markets of the United States, “designed as a text particularly for the 
student of agricultural marketing who, because of the differences between indi¬ 
vidual agricultural markets, feels the need for a more detailed description than 
is found in most works on the general subject of marketing. The author believes 
that students are best able to grasp the meaning and importance of the market¬ 
ing functions, or major specialized activities performed in marketing, when 
they see them applied to actual products and conditions. No attempt is made 
in this volume to evaluate or describe the changing government activities in 
connection with the control and distribution of agricultural products. Rather, 
the attempt is made to deal with the strategy, tactics, and technic of the long- 
established markets for agricultural products and to show the workings whidh 
must take place with or without artificial price stimulations, price restrictions, 
and the like.” 
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The several chapters deal with general aspects of agricultural markets; coop¬ 
erative marketing of agricultural products; standardization of farn* products; 
organized speculation and the marketing of agricultural products; the country 
and terminal grain markets; the country, central, spinners, export, and future 
markets for cotton; the tobacco and livestock markets; direct marketing of 
fruits and vegetables; the country and city fruit and vegetable markets; the 
milk market; and the poultry and egg market. 

Eggs under the hammer, L. A. Dougherty {New Hampshire 8ta. Bui, SOO 
(1937), pp. figs, 21 ).—This study deals with the marketing of New Hampshire 
eggs, with special reference to the auction method of sales. Its principal purpose 
was “to determine the relationship between different qualities, weights, and meth¬ 
ods of handling eggs and the prices received for them.“ A study was also made 
of the importance the auction method was assuming, to what extent its methods 
needed to be modified, and to what extent it would infiuence other methods yf 
sale. Data regarding auction sales were obtained from the records of the New 
Hampshire Egg Auction opened at Derry in June 1934, and those regarding sales 
to and by retail stores from the reports and records of the State Department of 
Agriculture. Records from producers selling to Boston dealers were also ob¬ 
tained. The daily reports of the Boston Fruit and Produce Exchange were the 
source of Boston wholesale quotations. The organization and operation of the 
egg auction and related topics are briefly discussed. 

The active membership of the New Hampshire Egg Auction increased from 
42 in June 1934 to 594 in December 1936. Tl)e net charges per case were reduced 
from 50 to 40 ct. In 1935 about 22 percent of the members of the auction shipped 
every month. One-fourth of the shippers sold 100 cases or more through the auc¬ 
tion in 1935-36, and their sales made up two-thirds of the volume handled by 
the auction. About 70 percent of the sales by auction were at the semiweekly 
auction sales and about 30 percent between sales. The most common gross weight 
per case was 60 lb. About 63 percent of the eggs sold at the auction were large 
eggs, 23 percent mediums, and 10 percent pullet eggs. Old members whose num¬ 
bers are well known had a slight advantage over new members in prices received. 
The first large eggs sold at an auction sale had a very small price advantage. 
About 60 percent of the buyers who attended auction sales were peddlers who 
bought about 40 percent of the eggs sold. Auction prices of New Hampshire 
Special Grade Large Brown eggs exceeded Boston wholesale quotations on 
Near-by Specials in about 80 i)ercent of the sales. The premiums were highest 
in August and September. Brown eggs brought on an average 1.5 ct. per dozen 
more than white eggs of the same grade. Heavy weight large brown eggs brought 
more per dozen but less per pound than light weight large eggs. Price per iM)und 
of eggs usually increased sharply between official sizes, but usually decreased as 
weight increased within a given size. Special Grade Large Brown eggs brought 
an average premium of about 2 ct. per dozen over Extras. The average margin 
in 1935-36 on eggs sold in retail stores was about 6.2 ct. per dozen. 

Western cream for eastern markets, L. Spencer (Farm Credit Admin, 
[17. 8f.], Coop. Div,, Mi9o. Rpt, H (1937), pp, [2]-i-I6, fig. 1 ),—^This preliminary 
report of ^ study made in 1936 in cooperation with Cornell University discusses 
the volume, sources, seasonal distribution of shipments of cream from western 
stations to markets of the Northeastern States, types and control of western 
cream plants, potential shipments of cream from such plants, prices received 
by western producers for cream, freight costs, etc. 

The Florida winter-vegetable industry and the trade agreement with 
Cuba (17, 8 . Dept, Agr,, Bur, Agr. Boon., F, 8, 70 (1937), pp. [8]+57, figs. 6 ).— 
“On September 3, 1934, a reciprocal trade agreement was concluded with Cuba 
fp which the United States made seasonal reductions in its import duties on 
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eight fresh vegetables coming from that country—tomatoes, potatoes, peppers, 
lima beans, okra, cucumbers, squash, and eggplant.” The reductions were 25 
percent on tomatoes, peppers, and squash and 50 percent on the other vegetables. 

This report covers the six more important Florida vegetables—tomatoes, green 
beans, potatoes, peppers, cucumbers, and eggplant—and includes Information as 
to commercial acreages planted and harvested, yields and production, farm prices, 
farm income, and the comparative periods and volume of shipments from 
Florida and from Cuba during the three seasons preceding and the three seasons 
following the agreement. Where possible, the data are broken down to show 
the situation in southern Florida as well as in the State as a whole. 

Carlot shipments and imports of winter vegetables, 1931—32 to 
1086-87 (U. S, Dept Agr,, Bur, Agr, Boon,, F, 8, 10 (1937), JSap., pp, [2] + 
36 ),—^This rei)ort supplements the preceding report. Tables show by months, 
November-June 1931-32 to 1936-37, the shipments by rail by counties from 
Florida, shipments by boat from Florida, shipments from Texas, Puerto Rico, 
and other States, and the imports from Cuba, Mexico, and other countries of fresh 
green beans, cucumbers, eggplant, green peppers, and tomatoes, and new potatoes. 

An economic study of some problems of western Illinois apple growers, 
H. W. Mumfobd, Jb., and S. W. Deckeb {Farm Credit Admin. [U. S.], Coop. Div.^ 
Miso. Rpt, IS {1931)y pp. [214-85, figs. S). —This is a study made in 1936 in 
cooperation with the Illinois Experiment Station on the present status and needs 
of the apple industry in Adams, Brown, Calhoun, Greene, Jersey, Pike, and Scott 
Counties. Information was obtained from 313 growers, as well as from com¬ 
mission men, brokers and other marketing agencies, concerns making cider, 
vinegar, pies and other apple products, cold-storage house operators, trucker- 
dealers, bankers and businessmen, growers* organizations, farm advisers, etc. 
The development and stability of the orchard industry and the economic situa¬ 
tion of the area are discussed. Current production, market practices, packing 
and storage facilities, financing practices, etc., are discussed and recommenda¬ 
tions made, especial consideration being given to the possibilities for cooperative 
organization. 

Marketing policies of the California Walnut Growers Association, H. C. 
Hensley and N. H. Bobden {Farm Credit Admin. [U. 8.]y Coop. Div.y Bui. 10 
{1931)y pp. /74-ii6, figs. 29). —^This is “a study appraising the methods used to 
increase the demand for walnuts, with emphasis placed on the value and effec¬ 
tiveness of the advertising, sales promotion, price policies, and distribution chan¬ 
nels employed by the California Walnut Growers Association.** 

The Lake Shore Growlers* Cooperative Auction, Inc.; An analysis of its 
1986 operations, C. W. Hauck {Ohio State Univ.y Dept. Rural Econ. Mimeogr. 
Bui. 99 (7937), pp. [3]4-22-f [77], figs. 6). —This analysis of the 1936 operations 
of the Lake Shore Growers* Cooperative Auction, organized in August 1936, 
includes data as to method of operation, membership, financing, charges, sales, 
prices, etc. 

Minnesota cooperative creameries, E. F. Kolleb and O. B. Jesness (ifinne- 
sota 8ta. Bui. 333 (7937), pp, 82, figs. 73).—“The purpose of this study was to 
ascertain the present status of the organization and operations of Minnesota*s 
cooperative creameries in order to find what adjustments they have made to 
<he new trends and developments in the industry.*’ Particular emphasis 4s 
placed on the analysis of the factors affecting the efficiency of cooperative 
creameries. Visits were made to 175 cooperative creameries, the main function 
of which was the manufacture of butter, and copies of balance sheets an6 
operating statements for the year ended December 31, 1934, were obtained from 
most of the associations. This material was supplemented by accounting and 
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statistical reports made monthly and annually to the Minnesota Department of 
Agriculture. The data are analyzed and discussed under the general headings 
of organization structure and cooperative character, financing, patronage and 
butterfat supply, measures of creamery elficiency, manufacturing operations, 
marketing operations, and relation of operating factors to butterfat returns. 

The creameries studied manufactured an average of 358,000 lb. of butter 
annually, the output ranging from 45,000 to 1,668,000 lb. Virtually all of the 
associations conformed to such cooperative requirements as the one-man-one-vote 
principle and the limitation of dividends on capital stock. Only 78 showed 
that 90 i)ercent or over of their members were producers, and Federal taxes 
were paid by 55 associations, indicating their failure to meet Federal tax 
requirements for cooperative associations. 

Capital ranged from $4,000 to $86,000, averaging $26,000. Members and 
patrons provided an average of 87.2 percent of the capital. The presence ^f 
competing buyers, often from 3 to 7 within a 10-mile radius, prevented many 
creameries from utilizing their plants and personnel fully and resulted in higher 
costs per unit. Transportation developments are changing butterfat assembly 
methods and intensifying competition, and some creameries, by the use of 
trucks, may be able to increase their volume and reduce their plant costs suffi¬ 
ciently to offset the added assembly costs. Price paid for butterfat was the 
chief factor affecting patronage. 

Total costs of manufacture in 173 of the creameries studied varied from 1.209 
to 4.796 ct. per pound of butter made. Increases in volume up to 500,000 lb. were 
accompanied by relatively large decreases in cost. The fact that the largest 
creamery with an annual output of over 1,668,000 lb. of butter had the lowest 
per unit costs indicates that highly efficient operations can be attained in plants 
approaching a 2,000,000-lb. production. Average net prices for butter sold varied 
from 22.965 to 25.707 ct. per pound. Side-line sales constituted 8.8 percent of 
the total sales of the creameries. Most creameries used such earnings to im¬ 
prove butterfat prices. The net return per pound of butterfat handled varied 
from 23.97 to 29.935 ct., the usual return being from 26 to 28.5 ct. The creameries 
with better than average results in all or a majority of the principal factors 
affecting creamery efficiency had approximately 3.36 ct more available per 
pound for butterfat payments than did those exceeding the average in only one 
or more of the factors. 

“It may be concluded that the cooperative creamery has been an important 
factor in the Improvement of agriculture in Minnesota. The cooperative has 
Improved the returns of the butterfat producer by manufacturing a high-quality 
product which has commanded a premium on the market. At the same time the 
cooperative creamery has been a means for combating inefficiency in the manu¬ 
facture of butter, thereby reducing the costs of operation and the margins 
retained on each pound of butterfat handled. Although cooperative creameries 
in general have achieved the purposes for which they were originally organized, 
there are indications that they are not adjusting their organizations and oper¬ 
ations as readily as they should to important developments which the industry 
has experienced in recent years.’* 

Financfal operations of Ohio farmer owned elevators during the fiscal 
year 1086-87, B. A. Wallace {Ohio State Univ.y Dept, Rural Boon, Mimeogr, 
Bui, lOS il937)t pp. [i]-f2d).—This ninth number in the series previously noted 
(B. S. R., 76, p. 666) gives data for the fiscal year 1936-37. It is based on the 
main balance sheet and Income and expense items from 160 companies operating 
190 plants, detailed analysis of expense items from 62 companies, commodity 
sales and margins of 38 companies, and accounts receivable data for 20 
companies. 
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Rural finance and cooperation, C. F. Strickland (Shanghai: Chung Hwa 
Book Co,y [1037], pp. [-i]+/i+450).—This is a series of lectures on rural finance 
and cooperation delivered at the University of Nanking. The lectures were 
preceded by a field survey of the cooperative work in a number of provinces 
of China. A translation of the Cooperative Society Law promulgated by the 
National Government of China, March 1, 1934, is included. 

American cooperation, 1037 (Washington^ D. G.: Amer. Jnst, Coop., 1937, 
pp. XlII+69Jh fiQs. [15]). —This is a collection of papers presented at the thir¬ 
teenth summer session of the American Institute of Cooperation, held at Ames, 
Iowa, June 21-25, 1937. It includes five general introductory papers and 78 
Ijapers on different phases of social-economic asi)ects of cooperation; agricul¬ 
tural cooperation in the national economy; education in cooperation; coopera¬ 
tive marketing of livestock, manufactured dairy products, fluid milk, grain, 
poultry and eggs, and wool; farmers’ mutual insurance; and cooperative farm 
supply purchasing. 

Mutual Irrigation companies in California and Utah, W. A. Hutchins 
(Farm Credit Admin. [U. 8.], Coop. Div., Bui. 8 (1986), pp. V-\~2S5, pi. 1, figs. 
3//).—This bulletin is based on a study undertaken in 1935 in which detailed 
j*eports made in the form of completed questionnaires, with some supplementary 
data, were obtained by consultation with the officers of 36 companies in northern 
California, 48 in southern California, and 38 in Utah. The characteristics 
of the mutual type of organization and its importance are described. The 
organization structur(*; legal features; membership; capital structure; credit; 
management; operation and maintenance; accounting, records, and reports; 
and income and expenditures of mutual irrigation companies are discussed. 

Relation of mass buying to mass selling, H. E. Ekdman (Jour. Marketing, 
2 (1937), No. 1, pp. 13-20). —The relationships between grocery chain stores and 
large farm cooperatives selling farm products, particularly as the results boar 
on the welfare of producers and consumers of farm products, are discussed. 
The author believes that “a frank recognition of mutual usefulness will serve 
best not only producer and consumer but the cooperative and chains as well.” 

Short-term loans to farmers by Michigan country banks, R. J. Burroughs 
and S. K. Frtsbie (Michigan Sta. Quart. Bui., 20 (1937), No. 2, pp. 63-68).—The 
purpose of and methods used in the study are described, and some preliminary 
findings regarding the loans of one Jackson County bank are included. A tab¬ 
ulation of the replies of 110 country banks to 9 questions regarding the quality 
of farm credit is also included. 

Financing farm ownership through payment in kind, O. R. Johnson 
(Southwest. Social Sci. Quart., 18 (1937), No. 2, pp. 136-144). —The need for a 
land policy that will make it possible for farm laborers and tenants to acquire 
and retain ownership of farms and the plan for acquiring ownership by pay¬ 
ment in kind, outlined in Bulletin 378 of the Missouri Experiment Station 
(E. S. R., 77, p. 118), are discussed. 

Semi-annual index of farm real estate values in Ohio, January 1 to June 
30, 1937, H. R. Moore (Ohio State Univ., Dept. Rural Econ. Mimeogr. Bui. 
102 (1937), pp. [5], fig. Jf).—This bulletin continues the series previously noted 
(B. S. R., 77, p. 872). 

SoAie inequalities in the assessment of farm real estate in South Carolina, 
G. H. Aull and E. Riley (South Carolina Sta. Bui. 313 (1938), pp. 40^ figs. 17 ).— 
Through the cooi)eration of lending agencies, information was obtained with 
regard to the acreage, owner’s estimate of value, normal market value, neb 
returns from operation, etc., for 1,644 farms that had been appraised for loans 
during 1935 and 1936. Of the applicants for loans, 995 lived on their farms and 
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649 elsewhere. Information as to the acreages assessed, assessed value, and 
taxes paid was obtained for the same farms from county records. 

The average ratio of assessed to normal market value as determined by 
experienced appraisers was 24.6 percent. The variations by counties and type- 
of-farming areas were not materially significant. The ratios tended to de¬ 
crease as the average normal value Increased, being 31.8 percent on farms ap¬ 
praised at less than $1,000, 28.7 percent for those appraised at from $1,000 to 
$2,000, and 18.8 percent for those appraised for $15,000 or more. The ratio de¬ 
creased as the value per acre increased, the farms appraised at less than $20 per 
acre being assessed at 34.8 percent of the valuation as comimred with 13 percent 
for the farms valued at $70 and more per acre. Except for farms of less than 
25 acres, for which the ratio was 17.3 percent, there was little deviation from the 
average ratio in the farms grouped on the basis of size. Within each group, 
however, there were significant differences due to total value and value ^r 
acre. 

Taxes equaled 13.85 percent of the estimated net returns (before deducting 
taxes) from the 1,544 farms. The range was from over 100 percent for farms 
reporting negative returns to less than 8 percent on those reporting a net return 
of $1,000 or more. Nearly one-third of the farms, including nearly two-fifths 
of the total value, was assessed at less than 20 percent of the appraised value, 
while one-third of the number, including one-fourth of the value, was assessed 
at 40 percent or more. The extreme assessments ranged from less than 5 percent 
to over 1(X) percent. The assessment ratios appeared to be somewhat more 
favorable to owners occupying their farms than to owners living elsewhere. 
In all the analyses the appraised values were approximately one-half as high 
as the estimates of value made by the owners. 

Development of highway administration and finance in New York, W. M. 
CuBTiss ([New Yorfe] Cornell ^ta, Buh 680 (1981), pp. 68, figs, 4 ),—New York 
highways in the colonial period, early Federal support for highways, privately 
owned highways, and town highways prior to 1890 are described. The develop¬ 
ment of the State highway system beginning with the Higbee-Armstrong Act in 
1898 is described, and the highway act of 1908, the changes in the laws, the 
financing of State and county highways, and Federal aid are discussed. The 
review of highway administration in counties includes discussions of the legisla¬ 
tion, the highway functions performed by counties, and the financing of such 
functions. The section on highway administration in towns since 1890 describes 
and discusses State aid for town highways, the administration of town high¬ 
ways, the relation of town administration to State and county highways, and 
highway receipts and expenditures in 876 towns in 1934. The sources of funds 
of the State, counties, towns, cities, and villages for highway purposes are also 
discussed. Appendixes include tables showing by years 1922-35 the expenditures 
by the State, counties, cities, towns, and villages for streets and higjiwaya; 
the mileage, January 1, 1937, by counties of State, county, and town highways; 
the mileages of improved and unimproved roads; and the mileages of city and 
village streets. 

Proposed adjustments in the farm tenancy system In Missouri, J. H. 
DicKEBSofl (Missouri 8ta, Res, Bui, 270 (1987), pp, 68, figs, If).—“The object 
of this study has . . . been to bring together in readily available form some of 
the most recent thinking in connection with this general problem of landlord- 
tenant relationships, and to quote from our own statutes the most pertinent 
leggk provisions for dealing with this relationship. There is also presented 
some of the more obvious advantages and disadvantages connected with current 
proposals for improvement of the landiord-tenant situation, more particularly 
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those proposals embodied in the report of the President’s committee.” The 
growth and expansion of tenancy, the causes of present unsatisfactory condi¬ 
tions of tenure, and the effects of insecurity of tenure are described. The im¬ 
provement of landlord-tenant relations are discussed under the headings of the 
need for improyement; recommendations of the President’s Committee on Ten¬ 
ancy; agricultural leases shall be written; compensation for improvements and 
removal of severable fixtures; compensation for disturbance; notice for termi¬ 
nation of tenancy; the tenant shall compensate the landlord for damage and 
the landlord shall be empowered to prevent continuance of wastage; boards of 
arbitration; limitations of landlord’s lien; minimum housing and sanitary re¬ 
quirements ; and research, education, and extension work. 

Some references are made to the matter in which England has dealt with 
some of the landlord-tenant problems. The encouragement and stabilization of 
farm ownership is discussed under the headings of recommendations of the 
President’s Committee on Tenancy, special tax on capital gains from short-term 
farm ownership, and tax exemption on limited holdings for homesteads. A 
bibliography is included. Appendixes include the sections of the revised statutes 
of Missouri, 1929, pertaining to landlord-tenant relationships discussed and 
chapter 9 of the Agricultural Holdings Act, 1923, of the British Parliament re¬ 
lating to agricultural holdings in England and Wales. 

Farm tenancy and rental contracts in North Dakota, C. E. Muxeb and W. O. 
Brown (North Dakota 8ta. Bui, 289 (1937), pp. 27, figs. 10). —A table shows by 
States the percentages of farms in the United States operated by tenants at each 
agricultural census, 1880-1935, inclusive. Other tables and maps show for the 
State by counties the percentages of farms operated by tenants at each census, 
the percentages of acreage rented operated under cash rent and different types 
of share rent contracts, the share renting arrangements on grain farms, and 
the contributions by landlords and tenants under different share and cash rent 
cotracts on 205 farms. The four generally accepted forms of farm rental in the 
Northwest are described, and the provisions under three forms of contracts used 
by the Northwest Farm Managers Association are discussed. A chart and table 
shows for 366 farmers in 25 counties of the State, the number of years of occu¬ 
pancy as of December 1936 of owners, part owners, tenants, and tenants who 
had formerly operated the farm as owners. Similar analysis as to owners, part 
owners, managers, and tenants is made for 83,460 of the 84,606 North Dakota 
farmers shown by the 1935 U. S. Census of Agriculture. An appendix includes 
a statement of 10 essentials of a satisfactory farm lease. 

Migratory farm labor in the United States, P. S. Taylor (V. 8. Dept. Labor, 
Bur. Labor 8tatis., Mo. Labor Rev., 4i (1937), No. 3, pp. 537-649). —^This paper, 
presented before a Joint meeting in 1936 of the American Farm Economic 
Association and the rural sociology section of the American Sociological Society, 
is based on research initiated by the California Relief Administration and con¬ 
tinued by the U. S. Resettlement Administration and Social Security Board. 

A study of farm layout in Indiana, E. C. Youno and F. V. Smith (Indiana 
8 ta. Bui. 423 (1937), pp. 30, figs. 10). —^A study was made of detailed maps of 
1,600 farms representing all types of farming in the State. The principal 
factors controlling farm layouts are described, and the farm layout and economy 
in crop growing, use of pasture and crop residues, economy in handling live^ 
stock, and fencing costs and problems are discussed. 

The number of fields per farm increased from 6.7 for 86-acre farms to 11,1 
for 240-aGre farms and 13 for farms of 340 acres or more. The average size of* 
fields was 11.7, 24.6, and 37.6 acres, respectively. Of the fields, 32 percent were< 
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reached dliectly from the farmstead, 20 percent by lanes, 19 percent through 
pasture fields, 17 percent through crop fields, and 12 percent by public roads. 
The average distance to fields from the farmstead was 51.7 rods. Little rela¬ 
tion was found between size of crop fields and economy of operation. The aver¬ 
age labor income on farms making the smallest use of crop residues was $216, 
and that on the farms making tlie greatest use was $1,108. Where hogs are 
important, a layout making clean water available to a maximum number of 
fields is of primary importance. Investment in fences represents approximately 
8 percent of the total value of the farm real estate of the State. The average 
cost of building woven wire fence in Indiana was $1.22, and the annual cost 
was 14 ct. per rod. 

Land-use planning in relation to livestock production [in Nebraska], 
A. Anderson (Neftr. State Bd. Agr, Ann. Rpt., 19S6j pp. 655-668y figs. 4). —The 
soil areas, problem areas, and type-of-farming areas of the State are described 
and recommendations made for changes in the cropping system of the State. A 
table shows the erosion conditions of the lands of the State as determined in a 
reconnaissance erosion survey of the U. S. D. A. Soil Conservation Service. 

Under the cropping system in 1929, 43.8 percent of the acreage was in crops, 
40.5 in pasture, and 6.2 percent in wild hay. It is recommended that changes 
be made to bring these percentages to 38.6, 51.0, and 6.2, respectively. The 
percentages of the total crop area in different crops in 1929 were corn 48.6, 
sorghum 0.7, wheat 18.9, oats 12.3, barley 3.3, rye 1.2, tame hay 7.8, and other 
crops (Including failure and fallow) 0.5. The recommended percentages are 
41.9, 4.6, 17.2, 8.7, 5.6, 3.3, 12.5, and 5.7, respectively. It is estimated that the 
changes would result in a decrease of slightly over 47,100,000 feed units from 
grains and increases of over 30,400,000 units from com silage, sorghum forage, 
and tame and wild hay, and nearly 17,600,000 units from pasture. 

Foreign Agriculture, [January—February 1038] (U. S. Dept. Agr.y Bur. 
Agr. Econ.y Foreign Agr., 2 (1938)^ Nos. 1, pp.'56; 8, pp. 57-116). —The progress 
and results of agricultural aid programs during 1937 in the principal foreign 
countries are reviewed and appraised. No. 1 deals with the United Kingdom, 
Germany, France, Italy, and Japan, the principal countries importing agricul¬ 
tural products from the United States. No. 2 deals with the principal countries 
exporting agricultural products—Canada, Australia, Argentina, Brazil, the 
Netherlands, Denmark, Hungary, and the Union of Soviet Socialist Republics. 

World wheat acreage, yields, and climates, M. K. Bennett and H. C. Farns- 
w^oRTH (Wheat Studies, Food Res. Inst. [Stanford Univ.], 13 (1937), No. 6, pp. 
[2]+265-308, figs. 8, maps 3). —The discussion deals broadly “first with World 
wheat acreage in relation to total land area, arable land, and acreage devoted 
to other crops; with its distribution by countries and political afiBliations of 
countries; and with its distribution by levels of average yield, by rainfall 
zones, by latitude, and between and within climates. Yields per acre are then 
considered in relation to the various types of climate. Finally, the discussion 
deals with average post-war interrelationships between yield per acre, annual 
average precipitation, annual average temperature, preharvest precipitation, 
and preharvest temperature. Attention is here centered, first, on the meteor¬ 
ological values generally associated with the lower levels of wheat yield, and, 
second, on the meteorological values that may be termed ‘optimum* for yields 
of wheat** 

The World wheat situation, 1085—36: A review of the crop year, J. S. 
Davis (Wheat Studies, Food Res. Inst. [Stanford Univ.J, 13 (1936), No. 4, pp. 
[2]+141-232, figs. 29). —“Total wheat utilization again exceeded the year’s pro¬ 
duction, and drafts upon stocks reduced the World carry-over ex-Russia to 
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the lowest point since 1928. . . . International trade in wheat and flour shrank 
below the low level of 1934-36, as import demand from the Orient fell off and 
that of Europe again disappointed expectations. . . . Prices of British import 
wheats averaged 14 percent higher than in 1934-35, reflecting the deflnite 
passing of a period of abundant supplies. Price advances were even larger 
in Argentina and Australia, but much smaller in the United States and Canada. 
In many countries prices were fixed or supported at levels stimulating further 
expansion of wheat acreage. In June-July 1936, however, adverse weather 
again led to sharp advances in open market prices, correctly presaging another 
short World crop.” 

World wheat survey and outlook [January and May, 1937], H. C. Faens- 
WORTH, M. K. Bennett, and H. Working {Wheat Studies, Food Res, Inst, [Stan¬ 
ford Univ,], 13 (1937), Nos, 5, pp, m+233-26l figs, 7; 8, pp, [2]+377-406, 
figs, 7).—Data as for these two dates are reported in the respective numbers. 

The timing of wheat marketing in western Canada, H. Working {Wheat 
Studies, Food Res, Inst, [Stanford Univ,], 13 {1036), No, 2, pp, [2]+33-6i, 
figs. 12 ),—“During August-January the amounts marketed weekly tend to be di¬ 
rectly proportional to the total to be delivered during the season. The per¬ 
centages delivered weekly depend chiefly on the weather and the stage of 
completion of deliveries. Widespread introduction of the combine advanced the 
start of rapid marketing by about 15 days and the ‘25 percent point’ by nearly 
3 weeks. After the end of January the rate of delivery in million bushels per 
week depends chiefly on the quantity which has been held back for deferred 
marketing, which has varied from 29 to 95 million bushels. . . . The tend¬ 
ency has been to market a definite proportion of this remainder each month. 
The proportional distribution of deferred deliveries among months has varied 
somewhat from year to year under the Influence of contemporary price tenden¬ 
cies. Since 1928-29 there has been a marked trend toward longer postpone¬ 
ment of such deliveries as have been delayed until after January.” 

Wheat problems and policies in Germany, N. Jasny {Wheat Studies, Food 
lies, Inst. [Stanford Vniv,'\, 13 {1936)^ No. 3, pp, [2]+63-140f pi, i, figs. 17 ),— 
“In the present study an attempt is made to illuminate various wheat problems 
of Germany, within the background of her resources, recent history, and 
national policy, and specifically to appraise the possibility that Germany may 
resume her former position as a heavy net importer of wheat. This bears upon 
the prospects for revival of world trade in wheat. World economic recovery 
may help to undermine policies of self-sufficiency, but the outlook for substan¬ 
tial enlargement of German wheat imports is by no means promising. In¬ 
creased net imports may w^ell occur over the next decade, but probably in a 
degree representing only fractional restoration of the predepression level of 
Imports.” 

Soviet agricultural reorganization and tlie bread-grain situation, V. P. 
Timoshenko {Wheat Studies^ Food Res. Inst, [Stanford Univ.^, 13 {1937), No, 
7, pp. [2]+309-376), —Tills study illuminates the course of agricultural de¬ 
velopments in the U. S. S. R. since 1930 and 1931, when Soviet grain exports 
reached spectacular heights after a bumper crop. 

Cotton production in British East Africa, P. K. Norris {U, S, Dept. Agr,, 
Bur. Agr. Fcon., F. S. 73 {1937), pp. [2'[+23, fig, 1).—This is a revision of the 
article previously noted (E. S. R., 78, p. 118). The area and population; his¬ 
tory, present Importance, and trends of cotton production; areas available for 
cotton; climate; soils; insects and diseases; costs of production; marketing.; 
government policy; outlook; etc., are discussed. 
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Consumption and production of tobacco in Europe, J. B. Hutson (Z7. 8. 
Dept Agr„ Tech, Bui, 587 {1937), pp. 115, figs, i9).—“Changes that took place 
from 1913 to 1932 in the consumption of leaf tobacco and tobacco products are 
shown In this bulletin, and attention Is directed to the more significant causes. 
Consumer preferences, prices, and trade restrictions loom large. The types of 
tobacco grown in Europe are described, the producing areas are located, and 
the approximate production of each type is indicated. Cases In which produc¬ 
tion has been influenced by trade restrictions or other forms of government 
influence are noted. The changes that have taken place in each country in the 
production of leaf tobacco, in the consumption and prices of tobacco products, 
and in the origin of import leaf are traced.” 

The tobacco market in the British Isles, P. G. Minneman ( V, 8, Dept Agr., 
Bur, Agr, Econ,^ F, 8, 72 (1937), pp, [2]+33, figs, 6), —^The consumption, leaf 
requirements, source of leaf supply, effects of general government policy, and 
the effects of the preferential tariff policy in the United Kingdom; the produc¬ 
tion in Empire countries; and the consumption, source of supply, and govern¬ 
ment policy of the Irish Free State are analyzed and discussed. The outlook 
for exports of tobacco from the United States to the British Isles and the Irish 
Free State is summed up briefly. 

The dairy industry in Canada, J. A. Ruddick, W. M. Drummond, R. E. Bno- 
USH, and J. E. Lattimeb, edited by H. A. Innis (Toronto: Ryerson Press, 1937, 
pp, XXXlI+299), —“This volume has been arranged (1) to describe the back¬ 
ground of the industry in relation to world trade in general and trade with 
the United States in particular; (2) to give a general survey of the dairy 
industry as seen through the eyes of one who has been directly concerned with 
its development; (3) to describe its problems generally and in relation to a 
specific region; and (4) to suggest the effects of tariff policy.” The part on 
historical background was contributed by H. A. Innis, that on the development 
of the dairy industry in Canada by J. A. Ruddick, that on problems of the 
Canadian dairy industry by W. M. Drummond, that on problems of a specialized 
area—the Fraser Valley by R. B. English, and that on American tariff policy 
and the Canadian dairy industry by J. E. Lattimer and H. A. Innis. A note on 
the dairy industry in the Maritime Provinces, by S. A. Saunders, is also Included. 

A survey of the agricultural trade between the United States and Canada, 
1985 to 1987 (V, 8, Dept Agr,, Bur, Agr. Boon,, F. 8, 69 (1937), pp. [2] + 
20), —^A series of tables shows the development of trade between the United 
States and Canada, particularly in respect to agricultural products for the cal¬ 
endar years 1935 and 1936 and the first quarters of 1036 and 1937. “The infor¬ 
mation is of interest in connection with the trade agreement between the two 
countries, which has been in effect since January 1, 1936.” Some data are also 
included In regard to imports of cattle into the United States from Mexico. 
“Exports of agricultural and nonagricultural products from the United States to 
Canada increased in 1936 over 1935 in about the same proportion, although in 
both years the value of exports of nonagricultural products was between six and 
seven times larger than the value of exports of agricultural products. Exports 
of American agricultural products on which Canada reduced import charges 
made a percentage increase in 1986 over 1935 about four times as large 
as the Increase in exports of items upon which no reductions were granted. 
Imports of Canadian agricultural products into the United States in 1986 
increased to a relatively greater extent than did imports of nonagricultural 
PIXM^Q^ Imports into the United States of agricultural items on which the 
Unllw fi^tes granted duty reductions increased substantially more than did 
imports of other agricultural products. The total value in 1936 of exports of 
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American agricultural products on which Canada made reductions in charges 
was slightly larger than the value of imports of Canadian agricultural products 
on which the United States granted reduced duties.” 

International trade in meat, A. Bbizi (Intematl, Inst Agr, [Roma\, Studies 
Princ. Agr, Prod. World Market, No. 2 (1936), pp. figs. II).—This second 

volume of the series previously noted (B. S. R., 78, p. 119) deals with cattle, pigs, 
and sheep, and meat derived from such animals. It applies primarily to the pe¬ 
riod 1924r-36, with some data included for earlier years for the purposes of com¬ 
parison. For each kind of animal a general survey is made of the international 
trade, followed by a study of the movement and the structure of foreign trade in 
meat as affecting the importing countries that exercise a decisive Influence on it. 
In the case of swine, the development of foreign trade of Denmark and the 
United States is also discussed. A chapter deals with the production, consump¬ 
tion, and volume of imports of meat in the principal European countries import¬ 
ing meat since the World War. A flnal chapter summarizes the observations and 
sets forth the conclusions drawn regarding future developments. Appendixes 
(pp. 339-424) include tables relating to the international trade in animals and 
meat and the import duties on slaughter animals and meat in the principal 
importing countries. 

The first world agricultural census (Intematl. Inst. Agr. [Roma], First 
World Agr. Census Buis. 8 (1936), pp. XXXF/-fI75; 12 (1936), pp. 12; 13 (1936), 

pp. 101; U (1936), pp. U; 15 (1936), pp. 19; 11 (1931), pp. 43; 19 (1936), pp. SO; 

20 (1931), pp. 19; 2t (1931), pp. 62; 23 (1936), pp. 21; 24 (1936), pp. 35; 25 

(1931), pp. 4S; 31 (1936), pp. 15; 32 (1931), pp. 21; 34 (1931), pp. 31).—These 

bulletins continue the series previously noted (B. S. R., 76, p. 557). No. 8 pre¬ 
sents data for the United States of America, No. 12 for the outlying territories 
and possessions of the United States, No. 13 for Austria, No. 14 for Belgium, 
No. 15 for Denmark, No. 17 for French West Africa^ No. 19 for Sweden, No. 20 
for Switzerland, No. 21 for Algeria, No. 23 for Greece, No. 24 for Norway, No. 
25 for Mozambique, No. 31 for the Netherlands, No. 32 for Spain, and No. 34 for 
Egypt. Nos. 21 and 25 are in French. 

International yearbook of agricultural legislation, 1936 [trans. title] 
(Inst. Intematl. Agr. (Roma], Ann. Intei'natl. L6g. Agr., 26 (1936), pp. XXXFI-f 
1030). —This volume continues the series previously noted (E. S. R., 76, p. 264). 

RURAL SOCIOLOGY 

[Investigations in rural sociology by the Wisconsin Station, 1936—37] 
(Wisconsin 8ta. Bui. 459 (1931), pp. 36-39, fig. I).—Comparisons of incomes, 
standards of living, and types of farming in the central Wisconsin purchase 
area (an area in which the U. S. D. A. Resettlement Administration has been 
purchasing submarginal lands) and the resettlement area (an area in which 
the Administration is assisting people to begin farming) are made, based on a 
study of J. H. Kolb and G. W. Hill in cooperation with the Federal Works 
Progress Administration. Conclusions as to the rural relief situation based on 
a study by Hill in cooperation with the Federal Works Progress Administration 
are also given. Findings by G. S. Wehrwein and W. R. Bailey regarding the 
number of nonconforming land users in 5 counties representative of the 24 
northern Wisconsin rural counties having rural zoning ordinances who should 
be relocated in order to reduce local governmental costs are included. 

The cost of isolated settlement in northern Wisconsin, G. S. Wehbweu^ 
and J. A. Bakeb (Rural SooioX., 2 (1931), No. 3, pp. IB55-965).—Isolation has 
always been associated with the frontier. “Of more sociological and economic 
importance, however, is the isolation on the frontiers where some settlers 
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occupying the better soils live in compact settlements, similar In all respects 
to any settled agricultural community, [and] others live on isolated tracts, 
some of them unsuited to agriculture, scattered through the vast areas of 
cut-over or other forms of marginal land. One such area is in the cut-over 
area of the Lake States, where much of the settlement has been scattered from 
the first under the laissez-faire system of letting the settler locate as he 
pleased. Often he was placed in the midst of the wilderness by some land 
company knowing that the town would build a road to the settler as soon as 
he called for it. After the road was constructed the company was able to 
sell the rest of its holdings to better advantage. In the second place, with the 
agricultural depression and the increased industrial activity which followed the 
World War, settlers left this region of pioneer hardships and small Incomes 
to take places in city industries. Many fairly well settled areas were deci¬ 
mated and only isolated farms remained. In spite of the back-to-the-land 
movement following IfiflO, much of the isolation remains. In fact, it has been 
increased in certain areas by the scattering of the newcomers throughout the 
wild lands instead of settling in established communities. One reason for this 
uneconomical dispersion is that the land suitable for agriculture is scattered 
in small Islands amidst a sea of submarginal cut-over and wild land.” 

The conditions prevailing in this area are analyzed. 

Interfarm mobility in New York State, W. A. Anderson {Rural Social., 2 
(1937), No. Jf, pp. 303-401). —This is an analysis of the shifting of farm operators 
from farm to farm and the relationship of several factors to the changes. 

The data were gathered in four counties representing dairying, fruit, and 
diversified types of agriculture. Slightly more than 2,900 farm operators were 
interviewed. They had farmed, on the average, nearly 14 yr., 45 percent 
from 1 to 0 yr., 26 percent from 10 to 10 yr., and 28 percent 20 yr. or more. 
Thus nearly one-half had become operators in the decade when depression con¬ 
ditions were setting in or actually operative, -v\diile over half were familiar 
with conditions prior to the depression. 

During the 5-yr. i)eriod 19.*^0-34 there was an 18 percent mobility of the 
farmers, while during the 1925-34 period there was a 31 percent mobility. 
There was less mobility in the 5-yr. period 1025-29, 13 percent. 

Some characteristics of white owner and tenant cotton farm families with 
children 19 to 34 years of age, 1>. Dickins {Rural Sociol., 2 {1937), No. 4i 
pp. 409-4^4)- —This study was limited to families having at least one child from 
10 to 34 yr. of age and residing in five counties of Mississippi, Jefferson Davis, 
Lauderdale, Sunflower, Tate, and Webster. In each of these counties 50 
owner and 50 tenant families were selected at random, varying greatly as to 
farm situation, though all having cotton as the main cash crop. 

Seventy percent of the families had never been broken by death or divorce. 
An average of 685 children had been born to every 100 natural families. More 
sons and daughters of owners lived away from home than at home, but more 
sons and daughters of tenants were at home. Children of both tenure groups 
living at home were more likely to be sons, largely because daughters married 
earlier than sons. There were more tenants than owners with large families. 

About one-half of the children in the families studied were from 16 to 80 
yr. of age. One-fourth were under 15 yr. and one-fourth 30 yr. or older. 
Owners* children were older than tenants’ children, 28 percent of the children 
of owners being less than 10 yr., while 48 percent of the children of tenants 
wiste less than 10 yr. 

Tier conntles and delinquency in Kansas, M. Smith {Rural Social., 2 {1937), 
No. 3, pp. $10-322). —^The primary purpose of this study was to ascertain if 
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distance from cities is as important for juvenile delinquents as for many types 
of social phenomena. 

Some conclusions are that (1) “size of delinquent rates is related to distance 
from urban communities and that (2) regardless of the absolute size of the 
focal community, so long as the surrounding regions contain communi* 
ties not known to be independent of the focal community the relationship 
holds. These findings agree with data on rural-urban differences in crime 
and criminals and with studies of the concentric distribution of social phe¬ 
nomena around points of focus or centers of infiuence and inhibition. In 
turn, the results may be interpreted as an extension of the theory of pace¬ 
setting and dominance in living things, a theory applicable to life in the 
simpler and more complex biological organisms, to the geographical distri¬ 
bution of social phenomena, and to a certain extent to social organization 
in general.” 

Cost and availability of health services in a plateau area, I. O. Wilson 
{Assoc, South. Agr. "Workers, Proc., S7-38 (1986-37), pp. 252, 258), —This study 
was made from May 1 to October 1, 193G, in the trade area of Hindsville, Ark., 
a village of 205 i)er.sons on the western edge of Madison County. The area 
covers about 150 sq. miles and includes 322 families and 1,292 persons. There 
were no Negro families. 

The total expenditure for health services in the area for the year was 
$8,275.98. The upland family spends most for medical care, the median ex¬ 
penditure being $11.88 per family, the village family second, the valley third, 
and the mountain family least, with an expenditure of $7.50. The median 
expenditure under a $750 income is $9.50, and above, $50. Medical care takes 
45 percent of the total expenditure, dental 4, prescribed medicines 18, unpre¬ 
scribed 23, registered nurses 0.8, practical nurses 4, hospitals 5, and ambulance 
0.2 percent. Families with a cash income under $750 do not look after their 
medical needs adequately, and families with a cash Income under $1,000 do not 
look after their dental needs. Thirty-five percent of the families were in debt 
for medical care to a total amount of $5,948. 

The median expenditure for a funeral was $108, the average $145.50. 

Rural-urban origins of leaders in education, W. Gee (Rural Sociol., 2 
(1987), No. 4, pp, 402-408). —The rural-born are found to comprise 61 percent 
of the educational leadership listed in a directory concerned in approximately 
75 percent of its listings with urban educational positions, so that the rural 
participation looms large in spite of the fact that these educational leaders on 
(he average were born at a time when 71.4 percent of the Nation’s population 
was rural. Moreover, it should be recalled that it was from only the segment 
of the rural i)eople who left the country for training in the cities that this 
61 percent of the future national educational leadership was derived. 

Characteristics of persons listed in Rus, J. F. Thaden (Rural Social,, 2 
(1937), No. 4, pp. 429-443).—*'This study of persons listed in Rus, approxi¬ 
mately nine-tenths of whom are specialists in agricultural technics, shows that 
83 percent of the men and 60 percent of the women were reared on the farm, 
or both on the farm and in the town or city. 

“Migration of professional agriculturists from State of birth corresiK)nds 
closely to that of the general population, being small in States from which few 
native-born have gone and large in States from which many native-born have 
migrated. However, leaders are approximately two and one-half times as 
migratory as laymen in comparing State of present residence with State of* 
birth. 
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“The States that seem to be most proficient in the production ot agricultural 
experts and specialists form a sort of belt across the central and north central 
part of [the] United States extending as far west as Nevada, with practically 
all “low* States lying to the south of this belt and most of the ‘medium* States 
lying to the north or west” 

AGRICULTURAL AND HOME ECONOMICS EDUCATION 

The Advisory Committee on Education: Report of the Committee, F. W. 
Rsowss BT AL. (Washington: Oovt, 19S8t pp. XI+2J^8, figs, 7; also U, 8, House 
Represent,, 75. Cong,, S. Sess,, Doc, 529 (19S8), pp, Xn+lJf8, figs, 7 ),—This report 
is noted editorially on page 741. 

FOODS—HUMAN NUTRITION 

Experimental food study, A. F. Mobgan and I. S. Hall (New York: Farrar d 
Rinehart, [1558], pp. XVII+8-AH, figs, 25 ),—This laboratory text for college 
and university students of home economics is written from the experimental 
point of view and it presupposes a working knowledge of chemistry. The 
theoretical discussions that begin each chapter are followed by exi)erimonts, 
with detailed laboratory directions, dealing with problems of food composition 
and preparation. The appendix contains tables on the chemical composition of 
foods, weights and measures, and oven baking temperatures, and an explanation 
of the use of logarithms. 

Food, nutrition, and health, E, V. McCollum and J. E. BECKFai (Baltimore: 
Authors, [19S6], 4, ed,, rev., pp. V-{-154 ).—A revision of the nontechnical hand¬ 
book noted previously (E. S. R., 71, p. 127). 

Man, bread, and destiny, C. C. and S. M. Fubnas (Neto York: Regnal d 
Hitchcock, [1557], pp. X/Z-f554, figs. 5).—In “jthe story of man’s food,” written 
for the lay public, the authors survey the role of diet in man’s life from the 
earliest times down to the present and summarize the developments in the 
relatively new science of nutrition. An appendix contains plans for an adequate 
diet. The 24 x>ages of references cited suggest the range of topics covered. 

[Nutrition studies by the Alabama Station, 1934-35 and 1936] (Alabama 
8ta. Rpts. 1984-85, pp. 15-17; 1986, pp. 18-28 ).—Progress reports (B, S. R., 74, 
p. 132) are given on studies in 1934-36 by W. D. Salmon and J. G. Goodman on 
the vitamin B-sparing action of fats; by Salmon and G. A. Schrader on a 
comparison of the chick and the rat as experimental animals for assays of 
vitamins B, G, and B,; and by C. O. Prickett on the use of the polarizing 
microscope for the study of myelin degeneration in peripheral nerves. For 
1936, results are briefly noted on the physiology of vitamin B deficiency in the 
rat, by Salmon; a comparison of a limited v. ad libitum feeding of different 
synthetic vitamin B-deficient diets on their effectiveness in producing spastic 
beriberi in the rat, an apparent anomaly of dextrinlzed cornstarch in producing 
spastic beriberi in the rat, and a comparison of the growth of young rats fed 
either various purified synthetic diets supplemented with brewer’s yeast, the 
same diets4iupplemented with autoclaved yeast plus vitamin B solid, or a stock 
diet, all by Schrader and Prickett; symptomatology and pathology of potassium 
and magnesium deficiencies in the rat and the chick, by Schrader, Prickett, and 
Salmon; a comparison of the polarized light, Marchl, and Sudan III methods 
j^r ^ diagnosis of myelin degeneration in peripheral nerves, by Prickett; £he 
oc^l^^ce of hemorrhagic foci in the brains of rats showing symptoms of 
spastic beriberi, by Prickett and Schrader; the use of Petrunkevltch’s cupric- 
pll^ol and cupric-paranitrophenol fixatives on the tissues of the rat, by Prickett 
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and C. Stevens; and vitamin A studies of cowpeas and soybeans, and the effect 
of pigmentation in cowpeas and soybeans upon their canning quality, both by 
W. C. Sherman. 

[Studies in foods and nutrition by the Wisconsin Station] (Wisconsin 8ta. 
Bui. iS9 (1937), pp. 1, 2, 3-5, 6, 15-24, fio* !)•—Included in this progress report 
are summaries of studies, several ot which represent extensions of earlier 
work (B. S. R., 77, p. 662), by C. A. Elvehjem, R. J. Madden, F. M. Strong, 
and D. W. Woolley on the preparation of the antiriellagra factor, nicotinic acid 
amide, from liver (pp. 1, 2) ; by Elvehjem. O. Mickelsoii, and H. A. Waisman 
on the vitamin Bi, Ba, B4, and the factor W content of meats and animal 
organs (pp. 8, 4); by Elvehjem and A. Arnold on the food sources of vitamin Bi 
(p. 4) ; by D. V. Frost and Elvehjem on a new dietary factor in the vitamin B 
complex, factor W (p. 6); by B. J. Lease and H. Steenbock on the destruction 
of vitamin A in rancid fats (p. 6) ; by G. O. Kohler, Elvehjem, and E. B. Hart 
on the value of liver for the prevention of nutritional anemia in rats (pp. 15, 
16); by P. B. Pearson, Elvehjem, and Hart on the comparative effects of 
proteins from nine different sources on the regeneration of hemoglobin in 
anemic rats (p. 16) ; by B. J. Underwood on the effect of cobalt on hemoglobin 
formation in anemic rats (pp. 16, 17); by V. R. Potter, Elvehjem, and Hart on 
the relation of copper and vitamin C to nutritional anemia in the guinea pig 
(p. 17) ; by H. H. Schneider and Steenbock on the effects of feeding low 
phosphorus rations to rats (p. 18); by R. J. Evans, P. H. Phillips, and Hart 
on the effect upon growth and tooth development in rats following the addition 
of fluorine to a low fluorine diet (p. 18) ; by H. Parsons, B. Fuller, and A. Noble 
on the conservation of vitamin 0 in home and commercially canned sauerkraut 
(p. 19) ; by D. Husseman on the vitamin C content of home-canned tomato 
Juice (p. 20); by D. Johnson and Parsons on the vitamin B content of whole 
and puffed wheat cereals (p. 20). by Parsons, Johnson, A. Marlatt, and V. 
Rohrer on the effect of oven roasting on the nutritive value of soybeans (pp. 
21, 22) ; by M. Reynolds, E. Meiller, and L. Hill on the nutritional status 
of college women (pp. 22, 23) ; by Parsons, J. Lease, Johnson, and Rohrer on the 
animal organ sources and storage of the food factor which protects against 
egg white injury (pp. 23, 24). 

Effect of thawing and cooking frozen pork and beef, A. M. Child and 
P. Paul (Minnesota 8ta. Tech. Bui. 125 (1937), pp. 11). —The authors investigated 
the effect of freezing and of different thawing temperatures upon the palatabil- 
ity of pork chops and loin roasts, standing beef roasts, porterhouse steaks, and 
rump pot roasts and upon the thawing and cooking time, losses, press fluid, 
drip, total moisture, and tenderness of center loin cuts of pork. The freezing 
was done in a cabinet at —18® C., with the meat wrapped in moisture-prot)f 
paper and left until frozen solid. The roasts were thawed at 176* in a 
preheated electric oven until the internal temperature reached 5*, the steaks 
under a broiler flame with the oven regulator set at 176*, the chops by searing 
on each side in a pan, and the pot roasts by searing in a pan, adding water, 
and simmering until a skewer could be forced through the meat. 

For the palatabllity tests the cuts were thawed at from 24* to 25*, uncov¬ 
ered, in the laboratory, in a conditioning room with constant humidity at 65 
percent, and in a mechanical refrigerator at a temperature of from 2* to 4*. 
The methods of the cooking committee of the Cooperative Meat Investigations 
were followed in the cooking, sampling, and judging. The beef roasts were^ 
cooked uncovered to 68* and the pork roasts to 84* in a 175* oven. The* 
steaks were broiled under a gas flame with the oven control at 175*" and the 
rack 6% in. below the flame to an internal temperature of 40* on one side 
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and 58® on the other. The chops were breaded, browned, two tablespoonfuls 
of water added, covered, and simmered for 1 hr. The pot roasts were seared, 
% cup of water added, covered, and simmered for 2 hr. The samples for testing 
were obtained from the center of the roasts and the large muscle of the steaks 
and chops. A panel of four judges was used for the palatability tests, and 
the scores were checked against the paired Judgments of about 15 people. The 
tenderness was also measured by the Minnesota Shear Stress apparatus. 

The palatability and tenderness of the cuts tested were not signlficanti.v 
affected by freezing and by the different thawing temperatures. The iK)rk 
roasts thawed at 175° required a mean time of 31.5 min. per pound and a cooking 
time of 46.2 min. as compared to 254.2 min. thawing time and 54.9 min. cooking 
time for the roasts thawed at from 24° to 25°. Unfrozen roasts required 57.1 
min. per pound cooking time. The roasts thawed at 175° had a mean evai)ora- 
tion loss of 1.78 percent by weight, total losses of 20.6, press fluid content# of 
47.48, freezing drip 16.69, and total moisture content of 65.37 percent as com¬ 
pared to a mean gain in weight of 1.62 i)ercent (attributed to the high humidity 
of the conditioning room), total losses 19.16, press fluid 49.4, freezing drip 15.8, 
and total moisture content 64.78 percent for the roasts thawed at from 24° to 
25®. Unfrozen pork roasts had a mean total loss of 19.13 percent, press fluid 
content 43.67, freezing drip 16.36, and total moisture content of 64.43 percent. 
Statistically the differences in total moisture and freezing drip losses were not 
considered to be significant, nor was the difference in total losses between the 
frozen pork thawed at from 24° to 25° and the unfrozen i)ork. 

Effect of freezing and thawing beef muscle upon press fluid, losses, and 
tenderness, P. PAiTLand A. M. Child (Food Rea,, 2 (19S7), No, i, pp. SS9~S47 ),— 
The method followed in this investigation conducted by the Minnesota Exi)erl- 
ment Station is described in the report noted above. The differences between 
frozen roasts thawed at different temperatures and between unfrozen and 
frozen roasts were studied in 12 pairs of rolled rib beef roasts. 

The roasts thawed at 175° C. and cooked at that temi)erature to an Internal 
temperature of 58° had a mean total loss of 20.41 percent, press fluid 43.66, 
drip 15.71, and total moisture content 68.36 percent as compared to 18.34 percent, 
44.15, 16.23, and 67.9 percent for the roasts thawed at from 24° to 25° and 
cooked under similar conditions. In the comparison of frozen and unfrozen 
roasts, the frozen beef thawed at 175° before cooking had a mean total loss of 
18.19 percent, press fluid 44.1, drip 17.1, and total moisture content 68.83 percent 
and for the unfrozen roasts after cooking the values obtained were 14.59, 47.28, 
18.23, and 69.77 percent, respectively. Statistically the differences in total 
moisture, drip, and tenderness were not considered to be significant. 

Fat as a factor in palatability of beef, D. L. Mackintosh and J. L. Hall 
(Kana, Acad, Set,, Trans,, 39 (1936), pp, 53-58, figs, 4 ),—In this contribution 
from the Kansas Experiment Station, data are presented to show that the 
degree of finish or fatness of beef appears to be associated with palatability. 
The grading was done on carcasses from animals of different ages fed under 
varying conditions and fattened on different rations, using the standard grading 
chart to record the degree of outside covering of fat, the intramuscular fat, and 
the marbling. For chemical analysis the ninth to eleventh rib roast was se¬ 
lected, and the corresponding roast on the opposite side of the animal was 
cooked and the x>alatability was measured by a committee of trained judges, 
scoring for tenderness, flavor, and juiciness. The tenderness was also measured 
by, the mechanical shear. 

A highly significant correlation was found between the external covering of 
the carcass and the marbling. The marbling appeared to be closely related to 
tHe tenderness as measured by the palatability committee and by the mechanical 



19381 


FOODS—HUMAN NUTRITION 


883 


shear, and to be associated with the juiciness and the flavor as measured by the 
committee. 

Some studies on the nutritional value of milk, A. Valenzuela {Philippine 
Jour. Anirn. Indus,^ 4 (1^37), No. 5, pp. 403-406, pi. 1, figs. 2).—The total nutri¬ 
tive value of raw, pasteurized, and reconstituted cow’s milk was studied in a 
feeding experiment with three groups of rats maintained on a diet consisting 
wholly of milk. To prevent nutritional anemia. 0.5 mg of ferric chloride and 
0.16 mg of copper sulfate were dissolved in the daily milk ration. Three other 
groups of rats were given a vitamin P> complex-deficient diet consisting of 
cornstarch 64 parts, purified casein 18, agar agar 2, McCollum salt mixture 
No. 185 4, cod-liver oil 2, and Crisco 10 parts, and upon the appearance of 
symptoms of neuritis and failure to grow the ration was supplemented with 
5, 10, 15, and 20 cc of raw, pasteurized, and reconstituted milk. 

The growth curves show that the rats receiving the raw milk diet had the 
greatest weight gain, followed closely by those receiving the pasteurized milk. 
The rats receiving the reconstituted milk, which is made from milk constituents 
that have undergone severe heat treatment, showed a considerably lower aver¬ 
age weight gain. Fair growth was promoted and the neuritis was cured in 
the groups of rats receiving the basal ration supplemented by 10 cc of raw 
milk, 15 CO of pasteurized milk, and 20 cc of reconstituted milk. 

Cake-making quality of eggs as related to some factors in egg production, 
F. B. Kino, B. F. Whiteman, and W. Q. Rose {Cereal Chem., 13 {1936), No. 6, 
pp. 703-711). —In continuation of a study noted previously from the U. S. D. A, 
Bureau of Home Economics (B. S. R., 75, p. 564), the authors investigated 
the effect of the diet of the hen and the season of the year or the laying cycle 
of the hen on the properties of the eggs and on cakes in which the eggs were 
used. 

A relationship was demonstrated between the specific volume, elasticity, and 
compressibility of the sponge cakes and between the pH and sjDecific gravity 
of the batter from which the cakes were baked, but not between any of these 
variables and the physical and chemical measurements made on the eggs. 

The baking strength of flour, M. J. Bltsh {Northwest. Miller, 192 {1937), 
No. 1, Sect. 2, pp. 30, 31). —In this review article the author confines the dis¬ 
cussion largely to a consideration of gluten and its properties. 

Correlation of experimental and commercial baking tests when using 
sponge doughs, II, C. N. Frey, J. Feeilich, and H. Ekstedt {Cereal Chem., 
14 {1937), No. 5, pp. 629-660, figs. 16). —^In continuation of the investigation noted 
previously (B. S. R., 76, p. 877), the authors studied the different steps in the 
sponge dough procedure, using a commercial type formiula and the same ingredi¬ 
ents in the laboratory and large-scale baking methods. The bread made in the 
laboratory from sponge dough was similar in internal character to bread made 
in the bakery, the slight external differences noted being attributed to oven 
variations. 

Some factors affecting culinary quality of potatoes, O. Smith {Amer. Po¬ 
tato Jour., 14 {1937), No. 7, pp. 221-224).—In this preliminary report the author 
presents data on the effect upon culinary quality of the Smooth Rural variety 
of potato of the soil reaction, the presence of potassium and nitrogen in the 
soil, the moisture and temperature during the growing season, and the use of 
bordeaux spray mixture and of fertilizer. 

Spinach and kale in frozen pack.—^I, Scalding tests. U, Microbiological 
studies, H. F. Smart and B. O. Bbunstetteb {Food Res., 2 {1937), No. 2, pp. 
151-163) .—In the scalding tests the authors present data to show that the maxi¬ 
mum retention of quality in frozen pack spinach and kale Is obtained by a 
scalding In steam for 3 and 5 min. respectively. The addition of a 0.24-percent 
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solution of calcium chloride to the blanched spinach before freezing Improved 
the quality of some of the imcks. A storage temperature of —17.8® 0. protected 
the packs from loss of color, flavor, and texture. 

In the microbiological studies the microbial content of the spinach and kale 
was reduced more than 99 percent by scalding and freezing, followed by storage 
at —9.4®. Wholesome products were obtained by using good quality vegetables 
and subjecting them to prompt cooling and freezing, and Just prior to or 
immediately after defrosting immersing them in a boiling water bath. 

Organic acids of the ripe banana, P. L. Habbib and G. !>. Poland {Food Res., 
2 (1957), No. 2, pp. 185-142, flg. 1).—^The authors report the results of qualita- 
tive tests to show that I-malic acid is the principal nonvolatile organic acid 
present in the ripe banana. The range of variation of the malic acid 
content during ripening was from 0.53 to 0.373 percent, with a value of approxi¬ 
mately 0.314 percent for the stage of ripeness at which the banana is generally 
consumed. The titratable acidity of the ripe fruit, which serves as a measure 
of the Z-malic acid content, was found to be approximately 4.8 cc of n alkali 
per 100 g of banana, with a variation during ripening of from approximately 
2.8 to 5.4 cc. 

Composition of citrus fruit juices, J. A. Roberts and L. W. Qaddum {Indus, 
and Engin. Chem., 29 (1957), No. 6, pp. 574, 575). —In this study, conducted at 
the Florida Experiment Station, samples of hand-extracted Juice from Florida- 
grown seedling. Blood, Valencia, and Lue Gim Gong varieties of oranges. 
Marsh Seedless and seedy varieties of grapefruit, and the tangerine were 
completely analyzed, following methods described by the Citrus Fruit Inspec¬ 
tion Bureau of the Florida State Department of Agriculture and the A. O. 
A. C. Spectrographic examination of the calcium precipitate obtained by the 
A. O. A. C. method was made to serve as an index to the proportions of the 
elements present through contamination. In addition to the mineral elements 
previously reported present, the samples analyzed contained strontium, barium, 
aluminum, chromium, and appreciable amounts of manganese and copper. 

Gas content of cranberries and possible relationship of respiratory ac¬ 
tivity to keeping quality, W. B. Esbelen, Je., and C. R. Fellers (Plant Physiol., 
12 (2957), No. 2, pp. 527-536, fig. 1). —In this study, conducted at the Massa¬ 
chusetts Experiment Station, the authors analyzed the gas contained in the 
voids of cranberries, and determined the effect of various environmental factors 
on the composition of the internal atmosphere of cranberries of the Howes and 
Elarly Black varieties. The catalase activity was determined at weekly 
intervals. 

The results show that the rate of respiration is increased in cranberries 
left on the vines after maturity and is highest when the fruit left on the 
bog is submerged in water. The rate of respiration is materially reduced in 
cranberries which have been frosted. The oxygen and carbon dioxide contents 
of the Internal gas vary with the rate of respiration, while the nitrogen content 
is relatively constant and is similar to that of the atmosphere. Cranberries 
of the Early Black variety remained in good condition for over 3 mo. and 
those of th^ Howes variety for 7 mo. when stored at 3® 0. The samples of 
both varieties stored at 24® broke down and decayed in approximately 20 
days. Since the carbon dioxide content and the carbon dioxide: oxygen ratio 
of the Howes variety were considerably higher than those of the Early Black 
variety, it would appear that the keeping quality of cranberries varies 
directly;^ ^th the carbon dioxide content and the carbon dioxide: oxygen ratio. 

The ^^ta obtained indicate that by studying the carbon dioxide ? oxygen 
ratios, based on the internal atmosphere of cranberries, it is possible to 
dethrmine the length of time that cranberries may be kept in cold storage 
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before Internal break*down sets in. No significant correlation was demonstrated 
between the catalase activity and the respiratory activity of cranberries in 
storage. 

Paper mill sanitation in relation to the manufacture of food wraps and 
containers, J. R. Sanborn {Jour, Bact., S4 (1937), No, 3, pp, 347, 348 ).—In this 
brief note from the New York State Experiment Station attention is called 
to the necessity for setting sanitary and bacteriological standards for plants 
engaged In the fabrication and handling of food wraps and containers. 

Metabolic studies of human subjects on a skimmed milk and banana diet, 

R. Sainsbury and M. C. Smith (Jour. Home Econ., 29 (1937), No. 7, pp. 468- 
471 ).—In the first part of the study the effect on 12 women of a reducing diet 
consisting of approximately 1 qt. of skim milk and six bananas was studied 
during a 6-day period divided into a 2-day period of dietary adjustment and 
a 4-day balance period. The daily energy expenditures of the subjects ranged 
from 2,243 to 3,266 calories and the energy intakes from 600 to 1,037 calories. 

The losses in body weight during the 6-day period varied from 4 to 10 lb., 
of which from 1 to 3 lb. was estimated to be due to the loss of water and the 
emptying of the intestinal canal. The hemoglobin concentration was decreased 
by from 0.8 to 2.7 g per 100 cc of blood, the erythrocyte count was not altered 
appreciably, the urinary acidity remained within the normal range, and no 
acetoacetic acid was demonstrated in the urine. The average daily retentions 
of calcium ranged from 0.014 to 0.718 g and of phosphorus from 0.029 to 0.637 g. 
Nitrogen losses ranging from 0.09 to 3.02 g per day were shown by 10 of the 11 
subjects tested, and one showed a nitrogen retention of 1.52 g. Tlie majority 
of the women found the diet to be “extremely monotonous and increasingly 
distasteful.” 

In the second part of this study similar tests, with the exception of calcium 
and phosphorus balances, were conducted on 6 subjects maintained on the re¬ 
ducing diet in which from 72 to 191 g of lean beef had been substituted for 
part of the bananas. The daily energy intakes ranged from 737 to 1,269 
calories. 

In these subjects, 4 of whom had served in the first part of the study 6-9 mo. 
previously, the total loss in body weight varied from 3 to 7 lb. The concentration 
of hemoglobin in the blood increased in 4 subjects by from 0.15 to 0.71 g and 
decreased in 2 subjects by 0.46 and 0.36 g per 100 cc of blood, respectively, the 
urinary acidity lay within the normal range, and a daily retention of nitrogen 
varying from 3.2 to 7 g was found in 6 subjects, with 1 showing a nitrogen loss 
of 3.2 g. The addition of meat to the reducing diet was reported to have made 
it more palatable and less monotonous. 

The basal metabolism and urinary nitrogen excretion of Chinese, Man- 
chus, and others of the Mongolian race, F. G. Benedict, L. 0. Kunq, and 

S. D. Wilson (Chin. Jour. Physiol., 12 (1937), No. 1, pp. 67-100, fig. 1 ).—^The 
Benedict field apparatus (E. S. R., 60, p. 893) was used to measure the basal 
metabolism of 65 men and 55 women of the Mongolian race, chiefly Chinese and 
Manchus ranging in age from 15 to 87 yr. and judged to be in good nutritive 
condition according to the pelidisi. Observations on the urinary nitrogen 
excretion were made in some cases. The following are some of the findlhgs 
reported: 

The nitrogei output per kilogram of body weight tended to decrease with age 
and was essentially the same as that noted for Caucasians. On the basis of the 
heat production per square meter of surface area, the Chinese and Manchu 
men had an average metabolism of 880 calories as compared to 925 calories for 
Caucasians, while the Chinese and Manchu women averaged 825 calories as com- 
66888—88 - 10 
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pared to 860 calories for the Caucasian women. In comparison with the Aub 
and Du Bois prediction standards the deviation from prediction in the measured 
metabolism of the oriental men and women averaged —5.4 and —5.9 percent, 
respectively. The total heat production increased with increasing body weight 
and was lower with older subjects than with younger subjects of the same weight. 
*‘No significant influence of western civilization upon the metabolism of those 
Chinese who had adopted western ways of living was noted. The data suggest 
that active physical labor has a positive effect in increasing the heat production.” 

Note on the nutritive value of “Glaxo” and “light white” caseins, A. P. 
Morgan and E. O. Greaves {Biocheni. Jour., SI (19S1), No. 9, pp. 155S-1S55 ).— 
The growth and maintenance value of a vitamin-free commercial casein (Glaxo), 
a light white casein of the British Drug Houses, and raw and heated acid- 
precipitated commercial casein prepared In California were determined, fol¬ 
lowing the technic described previously (E. S. R., 65, p. 789). The following^ 
growth values estimated in growth per gram of protein eaten at an 8-10 per¬ 
cent level in the diet in 4-5 weeks by weanling rats are rei)orted: Glaxo 1.69, 
light white casein 1.64, and California casein heated at 140® C. for 30 min. 
1.71 and raw 2.1. The maintenance values obtained, expressed as biological 
values, are as follows: Glaxo 60, light white casein 51, and California casein 
heated 57 and raw 69. “Therefore the improvement brought about by the 
substitution of light white for Glaxo casein in the experiment of Coward et al. 
[E. S. R., 66, p. 691]. . . . must be ascribed to something other than superior 
value as protein.” 

Globin utilization by the anemic dog to form new hemoglobin, F. S. Ron- 
soheit-Robbins and G. H. Whipple {Jour. Expt. Med., 66 {19S7), No. 5, pp. 565-- 
578). —Data are presented to show that the oral administration to anemic dogs 
of 100 g of globin from the horse and dog resulted in the formation of from 
30 to 40 g new hemoglobin. “The globin radicle of hemoglobin appears to be an 
important limiting factor in abundant hemoglobin building In this type of 
anemia due to blood loss.” 

The influence of some commonly used salt mixtures upon growth and 
bone development of the albino rat, L. B. Mendel, R. B. Hubbell, and A. J. 
Wakeman {Jour. Nutr., 14 {1937), No. 3, pp. 261-272). —The eflBiciencies of the 
four salt mixtures, Osborne-Mendel, McCollum No. 186, Steenbock No. 40, and 
Sure’s modifleation of the Steenbock No. 32 mixture, were evaluated at various 
levels of intake by determining the rate of change in body weight to 200 g 
of 45-g male rats, placed on a diet containing casein 18 percent, butterfat 9, 
lard 20, dried yeast 8 g, and the remaining 45 percent consisting of starch and 
the various salt mixtures, and by determining the amount of calciflcation in 
the femurs. 

At the level of salts commonly used in the experimental diet, 4 percent of 
the ration, the average daily rate of growth was 5.2 g for both the Osborne- 
Mendel and the McCollum salts, 5 for the Sure, and 4.7 for the Steenbock 
salt mixtures, with an average percentage of ash in the dry fat-free femurs of 
60.8, 57.9, 69, and 69,2 percent, respectively. Satisfactory growth was main¬ 
tained with^he salt intake at 2- and 3-percent levels, but the calcium content 
was insuflaclent for adequate bone formation. The addition of suflftcient calcium 
carbonate to furnish an amount of calcium equal to that supplied by 6 percent 
of Osborne-Mendel salt mixture to the 1-percent level of each of the four mix¬ 
tures resulted in a rate of growth varying from 5 to 6.8 g daily and a calciflca¬ 
tion of from 57.7 to 69.5 percent. The data would indicate that the four mix¬ 
tures are not interchangeable in the diet of the rat at the eight levels studied. 
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A new salt mixture for use in experimental diets, R. B. Hubbell, L. B. 
Mendel, and A. J. Wakeman {Jour. Nutr., H (1937), No. 3, pp. 273-285). —In 
continuation of the paper noted above, a new salt mixture designed for use as 
a substitute for the Osborne and Mendel salt mixture is described. The suit¬ 
able amount of Osborne and Mendel salts to be used as a basis for the modi¬ 
fied mixture was determined, following the procedure described in the pre¬ 
ceding paper. The new mixture, No. 351, contains, trace elements, including 
iron, and calcium carbonate equivalent to the amount in the 4- and 5-i)ercent 
Osborne-Mendel salts in combination with the other constituents present in 
the amounts contained in the 1- and 2-percent mixtures and with copper added 
to give the following composition: CaCO* 543 g, MgCO* 25, MgSOi 16, NaCl 69, 
KOI 112, KHaP04 212. FeP04.4Ha0 20.5, KI 0.08, MnS04 0.35, NaF 1, 
Al2(S04)8KaS04 0.17, and CuS04 0.9 g in 1,000 g of the mixture. 

Series of tests were made to demonstrate that the new mixture can replace 
the Osborne-Mendel mixture for use in experimental studies. When used at 
the level of 2 percent in the diet the rate of growth of the rats averaged 5.3 g 
and the calcification 58.9 percent as compared to 5.3 g weight gain and 58.4 
percent calcification at the 4-percent level of the Osborne-Mendel salt mixture. 

Effect of restriction of inorganic salts in the diet on organ growth, P. P. 
Swanson and A. H. Smith {Amcr. Jour. Phyaiol.y 116 {1936)^ No. 3, pp. 516- 
523). —In continuation of previous work (B. S. R., 73, p. 874), this paper deals 
with the changes in the spleen, adrenals, testes, and heart following strict limi¬ 
tation of mineral salts in the diet of the albino rat. Groups of rats were 
placed on an adequate synthetic diet, an adequate diet except for limited 
energy intake, and a diet low in inorganic constituents for a 90-day experi¬ 
mental period. Other animals received adequate and salt-poor diets and were 
killed after 21, 42, and 63 days of experimental feeding. 

A deficiency of inorganic salts in the diet resulted in a short period of 
subnormal growth, followed by a distinct regression in weight. Examination 
of the organs revealed that the heart weighed significantly less in the experi¬ 
mental animals, and the testes were smaller at the end of the experiment. The 
lack of inorganic salts produced a subnormal spleen, indicating an inhibiting 
effect on splenic development. During the first part of the experiment the 
adrenals exhibited compensatory changes, followed by a progressive shrinkage 
concomitant with an increased and sustained water content of the blood and 
the muscles. In spite of shrinkage, the kidneys and adrenals were larger 
than were those organs in normal animals of equal size. The results suggest 
a possible relationship existing between the adrenal hormones and the regu¬ 
lation of salt metabolism. 

The influence of specifle mineral deflciencies on the growth of body and 
organs of the rat, E. S. Eppright and A. H. Smith {Jour. Nutr., H {1931), 
No. f, pp. 21-33, fig. 1). —This paper is a continuation of the one noted above 
and deals with the effect of modifying the mineral content of the otherwise 
adequate diet by restricting the intake of the Osborne and Mendel salt mixture 
and supplying varying amounts of mineral supplements. The animals were 
killed after 60 days on experiment, and the organs were removed and weighed. 

Of the mineral supplements tested, calcium and phosphorus were found to be 
the most effective, as shown by the greatest increase in body weight, the main¬ 
tenance and size of the thymus, and the general nutritive well-being. The 
presence of sodium and potassium in the experimental diet is necessary •*to 
support the maximum development possible on the given energy and protein 
allowance,” 
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Subacute magnesium deficiency in rats, E. Watohobn and R. A. MoOancb 
(Biochem. Jour,, SI (19S7), No, 8, pp. tS79-lS90, figs. 2 ),—A series of expert- 
ments was conducted on male and female rats receiving an otherwise adequate 
diet containing approximately 40 p. p. m. of magnesium. The signs of magpiesium 
deficiency were noted during the 3-mo. experimental period and at post mortem. 
The blood serum was analyzed for calcium, magnesium, and phosphatase and the 
bones and teeth for phosphorus as well, and the various tissues for calcium, 
magnesium, sodium, and phosphorus. The following are some of the symptoms 
noted: 

Beginning about the tenth day the rats developed diarrhea and melena, fol¬ 
lowed during the next 7-10 days by hyperemia of the skin, loss of hair, and, in 
some cases, hyperpnea and nervousness. Thereafter the animals appeared nor¬ 
mal until near the end of the experimental period. At about the fourteenth day 
on the diet the blood magnesium was reduced to about half the normal value 
and remained at the lower level. At post mortem the kidneys were found to be 
calcified, the bones brittle, and in some animals the teeth white or translucent. 
The magnesium content of the bones was reduced to approximately two-thirds 
and that of the teeth to one-half of the normal range, while the content in the 
tissues decreased only slightly. The phosphorus content of the teeth was reduced, 
and extensive histological changes were noted. The water content of the bones, 
teeth, and kidneys was increased, and the phosphatase of the blood, bones, and 
kidneys remained normal. 

Effect of adding copper to the exclusive milk diet used in the prepara¬ 
tion of anemic rats upon their subsequent response to iron, M. G. Smith and 
L. Otis (Jour, Nutr,, 14 (1937), No. 4 , pp. S65S71, figs. 2 ).—In continuation 
of a previous study (E. S. R., 78, p. 281) and using the Elvehjem and Kemmerer 
technic (E. S. R., 67, p. 90) for the production of anemia, groups of rats main¬ 
tained on the whole milk diet were given at the end of 4 weeks 0.05 mg of copper 
sulfate daily for from 1 to 2 weeks to insure the presence of ample copper for 
the conversion of all residual iron into hemoglobin. During the following 6 
weeks’ experimental period, graded portions of iron as ferric chloride, with 
copper and manganese, were administered, and the gain in hemoglobin concentra¬ 
tion was compared with the hemoglobin regeneration of animals which received 
the same amount of iron during the experimental period but no supplemental 
copper in the anemia production period. 

The results are similar to those obtained by Schultze and Elvehjem (B. S. R., 
70, p. 872), and it is concluded that '‘animals which do not have their iron reserves 
depleted in the presence of copper regenerate much more hemoglobin in response 
to subsequent iron and copper supplementation than do rats which have been 
given sufficient copper in the preparation period for complete utilization of iron 
stores.” The response to iron and copper supplementation was much less in 
the females that received copper in the foreperiod than in those deprived of 
copper, although the former group exhibited a higher hemoglobin concentration 
at the beginning of the experimental period. This fact is offered as further 
evidence for the belief that a low hemoglobin concentration cannot be used as an 
indication of absence of residual iron, ”for the store was obviously less in 
the females receiving copper in spite of their higher hemoglobin concentrations.” 

The effect of copper in the production of nutritional anemia in rats, 
P. li. Habbis and G. L. Poland (Science, 87 (1938), No. 2246, pp. 45, 46 ).—Data 
are presented to show that the supplementation of the basal diet with copper 
during the anemia production period, as described by Smith and Otis in the 
paper noted above, does not significantly affect the time or the severity of 
iron depletion nor does it affect the hemoglobin response to subsequent iron 
feedi^. Rats maintained on the anemia-producing diet in which whole milk 
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powder had been substituted for whole fresh milk, with a daily supplement of 
0.05 mg of copper as copper sulfate^, when fed a daily curative supplement con¬ 
sisting of 0.1 mg of iron, 0.05 of copper, and 0.04 mg of manganese for a period 
of 6 weeks showed about the same hemoglobin response as did the rats depleted 
on the same diet without copper supplement. A sex variation in the response 
to iron regardless of the depletion technic was noted, the female rats showing 
a lower gain in hemoglobin during the 6 weeks’ curative period than was shown 
by the male rats. 

Farther studies on the effects of NaF administration upon the basal meta¬ 
bolic rate of experimental animals, P. H. Pnnxips (Amer. Jour, Physiol,, 117 
(1936), No, 1, pp, 15&-159), —Following the procedure described in a previous 
study (B. S. R., 74, p. 883) at the Wisconsin Experiment Station, the author 
presents further data to show that the administration of sodium fluoride to 
experimental animals does not reduce the normal metabolic rate. No evidence 
was found to indicate that thyrotoxicosis can be controlled by sodium fluoride 
feeding. 

Cryolite spray residues and human health, S. Mabcovitch, G. A. Shuey, 
and W. W. Stanley (Tennessee 8ta, Bui, 162 (1937), pp, ^6, figs, 7), —In this 
study experimental data are presented on the toxicity of fluorine in drinking 
water and in spray residues, as determined by the presence of mottled enamel 
on the lower incisors of rats receiving diets containing fluorine compounds. 
It is concluded that 4 p. p. m. In the diet or 0.4 mg of fluorine per kilogram 
of body weight was not injurious to the teeth or health of the experimental 
rats. This value is calculated to be equivalent to 6 mg of fluorine per day 
for a 30-lb. child. On the basis of their findings the authors contest the 
validity of the present tolerance of 0.01 grain of fluorine per pound of foodstuffs. 
Data are also presented on the effect of fluorine on plants and on the content 
of fluorine, calcium, and phosphorus in the larvae of the Colorado potato 
beetle. 

Vitamin A and carotene determinations on a sample of commercial butter, 
B. L. Kunerth and B. Leuschen (Kans, Acad, 8ci., Trans,, 39 (1936), pp. 191- 
195). —In this study, conducted by the Kansas Experiment Station, preliminary 
data are presented to show that the total vitamin A activity of a sample of 
commercial butter purchased in February is about 18 international units per 
gram of butterfat, as estimated from readings made in a visual spectrophotom¬ 
eter and a quartz spectrograph. 

Vitamin A activity of butters determined by various methods, M. E. 
Leusohen, B. It. Kunerth, and M. M. Kramer (Jour. Nutr., H (1937), No. 3, pp. 
247-259, fig, i).—In this study, conducted at the Kansas Experiment Station, 
vitamin A values were determined for a commercial winter butter and for 
butters made from composite 24-hr. samples of the secretions of the first, fifth, 
and thirtieth days of lactation of a Holstein and two Jersey cowa Using a 
visual spectrophotometer the blue color obtained with stannous chloride was 
measured and the readings at 683 and 620 mu were compared with the value 

of the extinction coefficient k{} ^=^.900 and 6^000. 

respectively, and readings were made by a quartz spectrograph of the absorption 

spectra at 828 m^, the percentage of vitamin A being obtained by comparison 

with bIi vitamin amount of carotene was 

yi cm 

determined spectrophotometrically at 465, 470, and 480 m/*, using the formula 
®{l =2,270, 2,000, and 2,120, respectively. The total vitamin 

A values were determined by biological assay and were compared with the 



390 EXPERIMENT STATION RECORD [Vol. 78 

results of adding the carotene determinations to the stannous chloride values 
and with the values obtained at 328 mfi. 

The total vitamin A values, expressed as international units per gram of 
butterfat and reported for the commercial sample, were 11 by the stannous 
chloride plus carotene determinations, 18 by the 828 m/i plus carotene determina¬ 
tions, and 36 by biological assay. By the same three methods of determination 
the butterfat of the colostrum from the Holstein cow showed values of 66, 165, 
and 205, respectively, and from the two Jersey cows 79 and 68, 160 and 122, 
and 184 and 99 intematinal units, respectively. The butterfat produced by the 
same cows on the fifth day of lactation contained only from one-fifth to one- 
ninth the amount of vitamin A present in the colostrum, and still lower values 
were obtained for the butterfat taken on the thirtieth day of lactation. The 
carotene contents of the colostral butters were highest, with decreasing values 
noted as the period of lactation progressed. The commercial butter had a 
carotene content similar to those of the 30-day samples. In general the summa¬ 
tions Including the determinations of vitamin A at 328 m/i plus carotene values 
were in better agreement with the results of the biological determinations. 

Differences in the chromogenic properties of fresh-water and marine fish 
liver oils, E. Ledeber, V. Rosanova, A. B. Gillam, and I. M. Heilbbon (Nature 
[London]j 140 (19S7), No. 3536, p. 233 ).—Evidence is presented to suggest that 
the 693 mfi chromogen reported for liver oils from certain Russian fresh-water 
fish may be a second vitamin A. 

A possible vitamin Aa, J. R. Edisftjby, R. A. Moeton, and G. W, Simpkins 
(Nature [London], 140 (1937), No. 3536, p. 234). —In a brief note the authors 
report the presence of a new material designated as vitamin A2 in nonsaponiflable 
extracts from the livers and viscera of brown trout. The value expressed is 

based on the pure substance having an extinction coofliclent E J 
093 mfi < 5,000. With the antimony trichloride color test for vitamin A, the 
693 m/tA band was encountered in halibut-liver and visceral oils, rarely detectable 
in cod-liver oils, and absent from whale-liver oils. “It seems clear that the 
693 m/A chromogen is not in any simple sense an artefact derived from vitamin A, 
but the position remains obscure with regard to bands at 640 mfi and 660 mfi 
which occasionally appear in the color test.” 

The degree and prevalence of vitamin A deficiency in adults, with a note 
on its experimental production in human beings, H. Jeghees (Jour. Anier. 
Med. A 8800 ., 109 (1937), No. 10, pp. 756-761, ftg8. 3). —Biophotometer tests made 
on 162 young adults revealed that 35 percent had subnormal dark adaptation 
and 12 percent had clinical manifestations of vitamin A deficiency. None of the 
subjects had been taking vitamin A concentrates, as shown by a careful dietary 
and general history recorded for each subject. Of the group, the 50 showing 
the best dark adaptation we.e considered to be the normal group. When their 
dark adaptation curves were compared with those obtained for the 60 subjects 
showing the x)oorest, who comprised the subnormal group, the respective average 
daily Intake, of international units of vitamin A were 5,660 and 2,445 units. 

The successful treatment of the subnormal cases consisted of the daily oral 
administration 8f 70,000 international units of vitamin A in the form of carotene 
in oil and halibut-liver oil concentrates for 2 weeks, followed by 25,000 units 
dally until the dark adaptation became normal and the clinical symptoms dis¬ 
appeared. Evidence is presented to show the relationship between vitamin A 
deficiency and the danger of driving an automobile at night. It is recommended 
that the minimal daily requirement of healthy adults for vitamin A should be 
set at 4,000 international units and that to secure optimal benefits the dosage 
shouldjiie increased by 60 percent. 
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Avitaminosis.—^XIX, Nerve degeneration in albino rats as studied by the 
freezing-drying method and polarized light with deficiency of vitamin A or 
of vitamin B, J. Lee and B. Sure {Arch. Path., 24 {19S7), No. 4, pp. 4^0-44^f 
figs. 3). —In addition to the findings previously noted from another source (E. S. 
R., 77, p. 137), the authors report that sections of cerebrum, cerebellum, and* 
pons from rats deficient in vitamin Bi and in the vitamin B complex, when 
fixed and dehydrated by the freezing-drying method and stained with hema¬ 
toxylin and eosin or the Giemsa stain, failed to show the presence of any 
histological changes. 

Using the polarized light technic, as described previously, the spinal cord 
and the sciatic, trigeminal, and optic nerves from rats deficient in vitamin A, 
when fixed in solution of formaldehyde, showed myelin degeneration but no 
change in the axis cylinders. Similar results are reported for the same nerves 
from rats deficient in the vitamin B complex, while varying degrees of myeliniza- 
tion, accompanied by broken axis cylinders in the later stages, were found in 
the nerves from rats deficient in vitamin Bi. 

The vitamin Ba complex.—Differentiation of the antiblacktongne and the 
P.-P. factors from lactoflavin and vitamin Be.—VII, Experiments with 
monkeys and other species, L. J. Harris (Biochem. Jour., 31 (1937), No. 8, 
pp. I414-I421, figs. 8). —In continuation of a series of studies (E. S. R., 76, 
p. 423), the author describes the results of tests with monkeys and makes some 
further observations on experiments with dogs, rats, and pigeons. The basal 
diet, which was a modification of the blacktongiie diets of Goldberger et al. 
and Rhoads and Miller, was rich in vitamin Bb and contained only small amounts 
of lactofiavine. The following supplements were given: Dried yeast, “343” 
liver powder, herring, and lactofiavine, and wheat was substituted for the corn 
in the ration. The effect of irradiation was studied in the experimental mon¬ 
keys subjected three times a week for from 10 to 45 min. to a carbon arc lamp 
at a distance of from about 2 to 3 ft. 

The results indicate that monkeys re.semble dogs and humans in their inabil¬ 
ity to survive on a diet deficient in the P-P factor and in their response to 
materials rich in this factor, such as 343 liver powder and yeast or by the 
substitution of wheat for corn in the basal diet. The conclusion stated in pre¬ 
vious papers in the series is confirmed that dogs need supplements of vitamin 
Ba and the antiblacktongne factor to prevent nutritive failure on a synthetic 
diet containing vitamin Bi and lactofiavine, and rats need lactofiavine and 
vitamin Be, while humans and monkeys require the P-P factor. Tlie irradia¬ 
tion treatment did not appear to aggravate the pellagrous condition in the 
monkeys. 

' Effect of vitamin B deficiency on heat production of the rat, L. Voris 
\Jour. Nutr., 14 (1937), No. 2, pp. 199-213). —In continuation of studies conducted 
at the Pennsylvania Experiment Station (E. S. R., 73, p. 725), heat production 
of rats on vitamin B (Bi)-deficient and vitamin B-supplemented diets was com¬ 
pared following the technic used in the previous study and making in addition, 
periodic analyses of the urine and feces to study the progressive changes in 
the utilization of energy and nitrogen during prolonged vitamin B deficiency. 

The results confirm those reported previously by demonstrating a re<luced 
production of heat in the vitamin B-deficient rats. In the rats receiving vitamin 
B supplement “a larger proportion of the ration was metabolizable, there was a 
more favorable body balance of energy, there was less energy and a lower, 
proportion of carbon to nitrogen in the urine, and of the digested nitrogen a 
larger proportion was retained as body gain.” 

The present evaluation of vitamin Bi therapy, M. G. Vorhaub (Amer. Jour. 
Digest. Diseases and Nutr., 3 (1937), No. 12, pp. 915-920). —^The value of yitamUl 
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Bi as a therapeutic substance in clinical states such as neuritis, mild chorea, 
and carbohydrate, gastrointestinal, and metabolism disturbances, and in preg¬ 
nancy is discussed. For the majority of cases, the author recommends the 
daily administration orally of from 1,000 to 2,000 Sherman-Chase units for a 
minimum period of 4 weeks, and, when required during pregnancy, for the 
entire period. It is stated that **the action of vitamin Bi is the action of a 
catalyst that concerns itself with oxidation of the degradation products of 
glucolysis.*' 

Combined ascorbic acid in plant tissues, B. H. Guha and J. C. Pal {Nature 
[Londoii], 139 (1937), No, 3524, pp. 843, 844).—-The authors present further evi¬ 
dence to support the view discussed in a paper previously noted (E. S. R., 77, 
p, 426) that plant tissues such as the cabbage contain some combined ascorbic 
acid which is released when alcoholic or ethereal extracts are heated in an 
atmosphere of nitrogen on a boiling water bath. An increase in the ascorbic 
acid content was noted when the extracts were heated after the addition of 
formaldehyde or mercuric acetate to remove interfering substances and when 
hydrogen sulfide was added in the hot condition. Chloroform extracts of dried 
cabbage, which gave negative results when titrated with indophenol, were 
positive after heating in aqueous solution, and upon subjection to the action of 
ascorbic acid oxidase approximately 75 jiercent of the reduction value dis¬ 
appeared. 

Factors influencing the vitamin O content of vegetables, D. K. Tbessler, 
G. L. Mack, and O. G. Kino {Amer. Jour. Puh. Health, 26 (1936), No. 9, pp. 905- 
909, fig. 1). —In continuation of previous studies (E. S. R., 76, p. 726) at the 
New York State Experiment Station, the authors investigated the influence 
of variety, freshness, and maturity and of the soil and growing conditions, 
storage, cooking, and preparation for freezing on the vitamin C content of 
spinach, rhubarb, peas, tomatoes, snap beans, and cabbage, using the Bessey and 
King modification (E. S. R., 71, p. 137) of the Tillmans titration method. 

The preliminary data reported would indicate that variety is a factor of 
considerable importance as shown by the ascorbic acid values obtained for five 
of the six vegetables examined, with little difference being found between two 
varieties of rhubarb. The values obtained for spinach show that soil and 
growing conditions have a definite influence on the ascorbic acid content. 
While the fully rli)e tomatoes had an ascorbic acid content nearly double that 
of green tomatoes, the content in peas decreased with maturity and for the 
other vegetables was approximately the same at all stages of maturity studied. 
Storage for 3 days at room temperature resulted in the loss of approximately 
one-half the content of vitamin C from freshly harvested spinach, snap beans, 
and peas, whereas after 3 days’ storage at from 1° to 3® 0. the vitamin 0 was 
practically all retained. The cooking tests revealed that a considerable propor¬ 
tion of the ascorbic acid passed into the cooking water, but the total amo.unt 
was decreased only slightly. In the preparation of peas for freezing Just suffi¬ 
cient blanching to inactivate the catalase resulted in the retention of most of 
the ascorbic acid content of the frozen vegetable at the storage temperature of 
from —18® to —9®. The vitamin 0 content of the frozen peas decreased 
slowly during the thawing process. 

Vitamin 0 in vegetables.—VII, Lima beans, D. K. Tbessleb, G. L. Mack, 
R. R. Jenkins, and C. G. King (Food Res., 2 (1937), No. 2, pp. 175-181). —In 
continuation of a series of studies at the New York State Experiment Station^ 
the authors followed the modification of the Tillmans titration method described 
in the preceding paper (E. S. R., 78, p. 164), and confirmed the results by biologl- 
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cal assay to determine the ascorbic acid content of eight varieties of lima 
beans grown on Ontario clay loam and graded according to sieve size. Data 
are also presented on the rate of loss of ascorbic acid during the storage of 
shelled lima beans kept in moisture-proof packages and of unshelled lima beans 
left in open containers at 0** and 22° G. and also during blanching periods of 
from 30 to 150 sec., following the usual process for preparing the vegetable for 
freezing, by determining the ascorbic acid content of the frozen lima beans 
cooked immediately and after 4 months’ storage. 

The following values are reported for the eight varieties of lima beans of 
the smallest size tested: The small-seeded pole type Willow Leaved 0.48 mg and 
the bush types Jackson Wonder 0.36 mg, McCrae 0.42, and Woods Prolific 0.41 
mg, and the large-seeded pole types King of the Garden 0.61 and Challenger 
0.6 mg, and the bush types Burpee 0.49 and Fordhook 0.46 mg of ascorbic acid 
per gram. The results show that the variety affects the ascorbic acid content 
and that in every variety the percentage of ascorbic acid decreased with the 
increasing size of the beans. Since the size is approximately related to the 
stage of maturity, it is evident that as the beans mature the percentage of 
ascorbic acid present decreases. 

Refrigeration retarded the rate of loss of ascorbic acid during storage, with 
the shelled lima beans showing a loss of 29 percent after 4 days and 58 percent 
after 11 days of storage at 0® as compared to 19 and 31 percent, respectively, for 
the unshelled beans. The rate of loss was greater in the smaller sizes than in 
the larger sizes, but the original content of ascorbic acid was greater in the 
former and the amounts present after storage were approximately equal for all 
sizes of beans. The rate of loss of the ascorbic acid content of frozen lima 
beans increased as the period of blanching was increased. It is recommended 
that the commercial blanching period be 45 sec. for the smaller sizes and 60-75 
sec. for the larger sizes to insure greater retention of vitamin C, flavor, and 
color, and inactivation of the catalase and peroxidase. 

Distribution of vitamin 0 in the tissues of the gastrointestinal tract 
[trans. title], Q. v. LudAny and L. Zslltonka {Biochem, Ztachr,, 294 {1937), 
No. 1-2, pp. 108-111). —^The ascorbic acid content of the mucous membrane, 
submucosa, and muscle tissue of various sections of the gastrointestinal tract of 
dogs fasted for 36 hr, and anesthetized with chloralose was determined by the 
2,6-dibromopheuolindophenol titration method. 

Throughout the entire tract the mucous membrane was richer in ascorbic 
acid than the other tissues, with a specially high concentration (38 mg percent) 
in the small intestines, the values decreasing in both directions. In the stomach 
the mucous membrane of the fundus contained more vitamin C than that of the 
pylorus. The muscle tissue also showed a higher concentration in the small 
intestines, about 10 mg percent, with decreasing values in both directions. The 
ascorbic acid content of the submucosa ranged from 10 to 16.6 mg percent 

The elimination of ascorbic acid (vitamin 0) in normal urine in Rio de 
Janeiro [trans. title], G. G. Vilucla {Compt, Rend, 8oc, Biol. [Pari«], 126 (1937), 
No. 29, pp. 609-612, fig. 1) .—Urinary excretion tests before and 3 and 24 hr. after 
intravenous injection of 100 mg of ascorbic acid are summarized for 60 adults 
in Rio de Janeiro selected as receiving a diet supposedly satisfactory but not 
exceptionally rich in vitamin O. 

In general the ascorbic acid excretion of these subjects was below 15 mg a 
day, particularly among those of the poorer class whose food was habltuallj; 
low in vitamin C. When the subjects were grouped by relative richness of their 
diet in vitamin 0, the response to the test dose was much greater in those on the 
diet rich In vitamin C than the other group. 
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The inadequacy of synthetic ascorbic acid as an antiscorbutic agent, A. 
Elmby and E. Wahbubo {Lancet [I/ondon], 19S7, II, No. 2/t, pp. 136^1865 ).—In 
all but 3 of a total of 29 patients showing signs of hemorrhagic diathesis (as 
determined by the Gothlin capillary resistance test), together with low ascorbic 
acid concentration of the serum, the administration of 300 mg of ascorbic acid 
daily by mouth for 10 days led to disappearance of the tendency to hemorrhage 
and a return to normal values of the ascorbic acid in the serum. In the other 
three no change had taken place after a total of 3 g of ascorbic acid had been 
taken orally. The same amount of ascorbic acid was then given intravenously 
for 10 days but with no beneficial effects. However, after the juice of 10 
lemons, furnishing from 200 to 400 mg of ascorbic acid, had been taken daily 
for 10 days the hemorrhagic condition disappeared and the serum ascorbic acid 
returned to normal. Detailed case reports for these 3 subjects showed a history 
of intestinal trouble over many years. 

In explanation the authors suggest that some unknown substance (a co¬ 
vitamin) is required for the absorption and retention of ascorbic acid. “This 
unknown factor may either be part of some other foodstuff (in which case its 
absorption may be inhibited by certain intestinal diseases), or else it may be 
produced in the intestine under normal conditions. The hypothesis that this 
factor is the same as the P vitamin found by Szent-Gyorgyi is being investi¬ 
gated.” 

The influence of 1-ascorblc acid on blood pressure [trans. title], M. Kasa- 
hara and R. Kawamura {Klin. Wchnschr., 16 {1037), No. 44, p. 1543, figs. 3 ).— 
The possible effect of intravenous injections of ascorbic acid on blood pressure 
was tested on guinea pigs, monkeys, and rabbits by recording the carotid pres¬ 
sure with a mercury manometer in narcotized animals. In guinea pigs the first 
signs of increased pressure were noted after injections of 100 mg per kilogram, 
when a very slight increase, from 4 to 7 mm of mercury, and lasting from 2 to 
4 min. resulted. After an injection of 200 mg per kilogram, the increase in 
pressure amounted to about 10 mm of mercury and lasted for some little time. 
In monkeys the first increase occurred following a dose of 40 mg per kilogram. 
With a dose of from 100 to 200 mg per kilogram the increase amounted to from 
10 to 18 mm of mercury over a period of from 10 to 15 min. In the rabbit, an 
animal which is considered to synthesize its own ascorbic acid, no increase in 
blood pressure could be detected after a dose of 100 mg per kilogram. 

On the saturation of a scurvy patient with small doses of ascorbic acid.— 
Consideration of the daily human requirement, P. Schultzeb {Biochem. Jour., 
31 {1937), No. 11, pp. 1934-1938 ).—The urinary excretion of ascorbic acid in an 
elderly patient with scurvy of moderate severity was determined for a week 
before the administration of vitamin C and then for 4 weeks during which 40 mg 
of ascorbic acid was given daily by intravenous injection, following the same 
technic as in an earlier study (E. S. R., 71, p. 280). In the preliminary period 
on a vitamin C-free diet the average daily excretion of ascorbic acid was 11 mg. 
The same amount was excreted during the first week of treatment, with aver¬ 
age daily values for the next 4 weeks of 16, 17, 26, and 28 mg. It was con¬ 
cluded tha^ saturation, in the sense of constant output on constant dose, was 
reached in the fourth week, while the clinical cure of the scurvy occurred in 
about a week. Subsequent dosage by daily intravenous injections of 6(X) mg 
of ascorbic acid was followed immediately by a higher excretion, with satura¬ 
tion reached after 5 days. 

These findings, together with previous findings of the author on other patients 
receiving ascorbic acid in much larger quantities, are thought to indicate that 
tlm quantity of ascorbic acid needed for saturation is not a measure of the 
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quantity required to satisfy the body’s reserves and that saturation is not a 
criterion for the clinical treatment of scurvy. However, it is noted that these 
conclusions apply only when ascorbic acid is administered parenterally, and 
that when ascorbic acid is given by mouth there are other complications. 

The vitamin B and vitamin C content of marine algae, B. R. Nosbis, M. K. 
Simeon, and H. B. Williams {Jour, Nutr., 13 {1937)y No. 4^ pp. 425-433 ),—Seven 
algae were tested by animal bioaasay for vitamin B. (Bi) content and by the 
Bessey and King modification of the Tillmans method (E, S. R., 71, p. 137) 
for vitamin C content. Six of the samples contained from 2 to 5.5 Sherman 
units of vitamin B per gram, while one species contained only a trace. No 
relationship was found between the vitamin B content and the depth from 
which the algae were obtained. The vitamin O content varied from less than 
0.01 to 0.0 mg per gram of wet weight, and seven of the samples compared 
favorably with lemon juice, containing from 0.31 to 0.57 mg. Generally algae 
collected from the littoral zone or on the surface were higher in vitamin C 
content than algae from a depth of 5-10 fathoms. 

Seasonal variations in capillary resistance of institution children, L. J. 
Roberts, R. Blair, and M. Bailey {Jour. Ped., 11 {1937) y No. 5, pp. 626-646y 
figs. 4 )-—The capillary resistance of a group of 85 institution children was 
determined by the Dalldorf resistometer at five different periods during the 
year, and the results were studied in relation to the dietary supply of vitamin 
C, incidence of infections, and the availability of vitamin D from sunshine 
at different periods. The capillary resistance values revealed a distinct seasonal 
trend. The mean pressure of the group was low in February, still lower 
in April, higher in July, still higher in August, and low again in November. 
Of the individual records, 83 percent showed some tendency to follow this 
seasonal pattern, with decided correspondence in half, and almost perfect in 
23 percent. 

No relation was apparent between capillary resistance and incidence of 
infections, but there was a striking parallelism between the capillary resistance 
and the level of vitamin C and the theoretical amount of vitamin D, as 
determined from exposure to sunlight. In neither case, however, could the 
parallelism be interpreted as necessarily indicating a causal relationship. 

Treatment of psoriasis with massive doses of crystalline vitamin D and 
irradiated ergosterol.—A preliminary report, E. T. Ceder and L. Zon {Puh. 
Health Rpts. [U. 8.], 52 {1937)y No. 45, pp. 1580-1584 ).—The results are given 
of a series of 15 cases of chronic widespread psoriasis treated by from 300,000 
to 400,000 units of vitamin D from irradiated ergosterol in sesame oil prepared 
in capsule form. Within a maximum time of 12 weeks, 11 subjects obtained 
a complete involution of the chronic psoriatic process, 2 showed partial im¬ 
provement, and 2 showed no benefit. Blood calcium determinations and 
urinalyses made weekly showed the progressive development of hypercalcemia 
in all but one subject. The massive doses of the vitamin D preparation used 
api)eared to be relatively safe when administered to adults. 

Nutritional dermatoses in rats, P. Gyoroy, M. Sullivan, and H. T. Kabsneb 
{8oc. Expt. Biol, and Med. Proc., 37 {1987), No. 2, pp. 313-315).—The authors 
describe the symptoms of three different types of scaly dermatoses in rats due 
to deficiencies of vitamin H, which has been reported by the senior author to 
cure the nutritional disorder due to a high proportion of egg white in the diet, 
vitamin Be, and lactofiavine. 

Vitamin P, A. BentbAth and A. Szent-Gyoboyi {Nature [London], 140 {1987), 
No. 8640, p. 426).—It is noted briefly that certain discrepancies in the test for 
vitamin P (E. S. R., 77, p. 740) have been cleared by the discovery that 
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“vitamin P requires for its activity the presence of traces of ascorbic add. A 
scurvy diet frequently contains such traces, which in themselves have no in¬ 
fluence on the development of scurvy but enable vitamin P to act. In the entire 
absence of ascorbic acid, vitamin P is inactive.” 

Disturbance of the cardiovascular system In nutritional defllciency, S. 
Weiss and R. W. Wilkins {Jour, Amer, Med. Assoo.y 109 {19S7), No. 10, pp. 786- 
79S ).—The nutritional factors responsible for abnormal function of the cardio¬ 
vascular system are discussed in this paper. Among the vitamins, a deflciency 
of the vitamin B complex is shown to be the most important cause of cardio¬ 
vascular disturbances, and when this condition exists in cases of scurvy and 
of rickets its occurrence is attributed to a coexisting vitamin Bi deficiency. 

On the identity of the Goldberger and Underhill types of canine black- 
tongue.—Secondary fuso-spirochetal infection in each, D. T. Smith, E. L 
Pebsons, and H. I. Habvey (Jour. Nutr., H (19S7), No. 4, pp. S73S81, fig. i).— 
Data are presented to show that the Underhill syndrome (E. S. R., 59, p. 89r 
present in dogs maintained on a diet consisting of raw beef, cracker meal, cot¬ 
tonseed oil, yeast, and Underhill and Mendel salt mixture was prevented by the 
addition of sufficient cod-liver oil to supply 5,775 U. S. P. units of vitamin A 
and 677.6 units of vitamin D per kilogram of body weight per day, but not by 
the administration of 600 units of vitamin D in the form of viosterol, togethei 
with 1 mg of ascorbic acid per kilogram of body weight per day. The Gold¬ 
berger type of canine blacktongue (B. S. R., 69, p. 476) present in dogs main¬ 
tained on a diet consisting of yellow corn meal, coarsely ground California 
black-eyed peas (Vigna sinensis), casein, sucrose, cottonseed oil, cod-liver oil, 
and salt mixture was prevented by the addition of meat or yeast to the diet. 

It is suggested that the presence of oral lesions in the dogs on both types of 
diets may be the result of infection with the fuso-spirochetal group of organisms 
secondary to lowered tissue resistance, since these organisms, which are normally 
present in the dog’s mouth, were demonstrated in large numbers in the lesions. 
The clinical symptoms were identical in the dogs with each of the two types of 
dietary deflciency. 

Relation of nicotinic acid and nicotinic acid amide to canine black tongue, 
C. A. £1lvehj£M, R. J. Madden, F. M. Strong, and D. W. Woolley (Jour. Amer. 
Chem. Soc., 69 (1937), No. 9, pp. 1767, 1768). —In a brief note the authors report 
that the administration of a commercial preparation of nicotinic acid to foui 
dogs suffering from blacktongue, following the technic described by Koehn and 
Elvehjem (B. S. R., 78, p. 676), resulted in a cure in all cases. The crystals 
from the nicotinic acid amide isolated from highly active concentrates of liver 
showed high activity, and the distillate also proved very active in the cure of 
blacktongue. Recrystallization of the material as the hydrochloride gave a 
product with a melting point of from 227** to 228'* [G.l uncorrected as compared 
to 230® for the synthetic nicotinic acid amide hydrochloride. “The fact that 
nicotinic acid amide is an essential ingredient of the diet is not surprising, 
since it is a component of certain coenzymes. However, the observation that 
a deflciency of this material may be the cause of blacktongue is most inter¬ 
esting.” ^ 

Nlcotliiic acid and vitamin Bs, W. J. Dann (Science, 86 (19S7), No. 22U, 
pp. 616, 617) . —In a brief note the author confirms the above findings of Elvehjem 
and his coworkers that nicotinic acid prevents blacktongue and that flavine 
and vitamin B« are not identical with nicotinic acid. 

Pellagra successfully treated with nicotinic acid: A case report, D. T. 
Smith, J. M. Ruittn, and S. G. Smith (Jour. Amer. Med. Assoo., 169 (1967), 
No. 26, pp* 2054, 2065, figs. 2). —^The administration alternately by intramuscular 
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and intravenous routes of 60 mg of nicotinic acid daily for 12 days to a patient 
who had endemic pellagra with anorexia, dermatitis, sebaceous gland changes, 
and dementia resulted in a striking improvement in the appetite within 24 hr., 
in the mental state after 48 hr., and in the appearance of the skin within 3 
daya By the twelfth day of treatment the patient was entirely rational 
and all symptoms of the pellagra had disappeared. “If subsequent investiga¬ 
tions prove that nicotinic acid is the P-P factor of Goldberger, it would seem 
that the problem of the prevention and cure of pellagra have been greatly 
simplified.*’ 

Pellagra in Egypt, P. Ellinoeb, A. Hassan, and M. M. Taha (Lancet [London], 
1957, IIy No. IS, pp. 755-758). —^This is a preliminary report based on the results 
of a clinical investigation of 204 inhabitants of Lower Egypt, 34 percent of whom 
were suffering from pellagra, 37 pellagrous and 32 nonpellagrous people living 
in Upper Egypt, and 9 pellagrous inmates of a mental hospital. 

“Pellagra in Egypt appeared to result from two concomitant but independent 
factors: Malabsorption due to parasitic infection of the intestines and malnu¬ 
trition due to a diet insufficient in the vitamin Ba complex cause an Increased 
formation, circulation, and excretion of porphyrins—i. e., a condition of latent 
pellagra. In such people the onset of active pellagra is precipitated by very 
hard physical work, especially in the open air, by intensive exposure to sunlight, 
or by febrile infectious diseases.** 

Pasteurized versus raw milk in nndulant fever, J. I. Wetsman (New Eng¬ 
land Jour. Med., 216 (19S7), No. 22, pp. 977, 978). —The inherent danger of un- 
dulant fever from raw milk is illustrated by an experience at a sanitarium for 
tuberculosis. In 1930 when raw milk was used in part, an examination of 
243 patients and employees of the sanitarium revealed 38 individuals (15.2 
percent) whose blood contained agglutinins to Brucella abortus. Ten of these 
had a titer of at least 1:80, considered to be a diagnosis of active or recovered 
undulant fever. Pasteurization of the entire milk supply was Insisted upon, 
and in 1932 similar agglutinin tests on 312 individuals gave entirely negative 
results. Other sources of danger in raw milk as well as other sources of un¬ 
dulant fever infection are discussed briefly, and it is emphasized in conclusion 
that “pasteurization should become available to 100 percent of the population. 
All milk cows should be tested yearly for B. abortus infection and eliminated if 
found to be Infected. Undulant fever is not a common disease, but it may be 
entirely eradicated if the proper steps are taken.” 

A case of pellagra successfully treated with a filtrate factor obtained 
from liver, S. Tudkin, J. 0. Hawkslet, and J. C. Drummond {Lancet [London], 
19S8,1, No. 5, pp. 253-255, figs. 2). —A case is reported of a man with the charac¬ 
teristic symptoms of pellagra, previously existing on a poor diet, who failed to 
improve upon hospitalization with a milk diet supplemented by fish, eggs, and 
chicken. Within 3 days after the administration of 70 cc of the filtrate factor 
from liver twice daily (corresponding to about 500 g of fresh liver) as supplement 
to the diet, Improvements in the condition of the tongue, skin, appetite, and 
mental condition were noted. At the end of 1 mo., exposure of the arms to the 
sun for 1 hr. did not bring out any ill effects. The filtrate factor was replaced 
by 1 dr. of a yeast extract, Yeastrel, three times a day, and the condition of the 
P8 dent returned to a normal state. 

A pectin-agar preparation in treatment of infantile diarrhea, G. Wash- 
BxjBN (Jour. Amer. Dietet. Assoc., H (1938), No. 1, pp. 3i-38). —^The use of* a 
pectin-agar-dextri-maltose powder in the treatment of infantile diarrhea is shown 
to have certain advantages over the apple diet. The powder is hented with 
previously boiled milk in a double boiler for from 10 to 15 min., and the mixture. 
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which is a smooth heavy liquid, is poured hot into a feeding bottle or ciq). 
Vitamin concentrates, eggs, powdered milk, flavoring, and coloring may be added. 
A bibliography lists 24 references. 

HOME MANAGEMENT AND EQUIPMENT 

[Studies in home management by the Wisconsin Station] (Wisconsin Sta. 
Bui 4S9 (19S7), pp. 24-26). —Included in this progress report is a summary of 
a study by M. Cowles, G. Voigt, and F. Poynor on the clothing expenditures of 
106 central Wisconsin families over a 1-yr. period. 

MISCELLANEOUS 

A memoir of AE—George William Russell, J. Eglinton [W. K. Magee] 
(London: Macmillan d Co., 1937, pp. VII+291 j \pls. 4])^ —^This is a story of a 
remarkable personality, George William Russell, better known by his pen 
name, AE, mystic, artist, poet who turned economist to aid his friend. Sir Horace 
Plunkett, to improve the cultural, social, and economic condition of the Irish 
people (especially the Tarmers), and was consulted by Secretary of Agriculture 
Henry A. Wallace with reference to farm policy and outlook jii the United States 
It is stated that the breadth of his interests and vision and the universality o{‘ 
his human sympathy stamp him as an outstanding man and benefactor of his 
race whom students of agriculture and rural life in their broader aspects can 
hardly afford not to know about. 

[Forty-sixth and Forty-seventh Annual Reports of the Alabama Station, 
1 934-35 and 1936], M. J. Funciiess et ai.. (Alabama Sta. Rpts.y 1934-35t pp. 
27, figs. 2; 1936, pp. 30, figs. 2),—These reports cover, respectively, the 18-mo. 
period ended December 31, 1935, and the 12-mo. period ended December 31,1936. 
The experimental work reported is for the most part referred to elsewhere in 
this issue. 

Effect of agricultural and home economics research on Oregon’s agricul¬ 
tural progress: [Biennial Report of Oregon Station, 1935-36], R. S. 
Besse (Oregon Sta. Bui 350 (1937), pp. 85, fign. 28).~The experimental work 
not previously reported is for the most part noted elsewhere in this issue. 

What’s new in farm science: Annual report of the director [Wisconsin 
Station, 1937], T, compiled by N. Clark (Wisrousin Sta. BuL 4^9 (1937), 
pp. 96, figs. 18). —The experimental work not previously referred to is for the 
most part noted elsewhere in this issue. 



NOTES 


Arkansas Station.—A project has been begun at the^iotton substation by the 
department of agronomy to find the relative incidence of metaxenia as it 
affects the determination of certain characters of the cotton fiber in cotton 
variety, genetics, and other tests. The department of plant pathology has or¬ 
ganized a study on the effect of sulfur and fertilizers on the severity of stem 
rot of rice and on the relative resistance of several varieties. These depart¬ 
ments jointly have organized a project at the rice substation to develop a 
variety of winter hardy oats resistant to crown rust, to determine the better 
varieties for central and southern Arkansas, to originate and test new strains 
for productiveness and winter hardiness, and to ascertain better cultural 
practices. 

Kansas College and Station.—The cornerstone for the new $600,000 physical 
science building was laid April 20, and it is expected that the building will be 
ready for occupancy in about a year. It will house the departments of chem¬ 
istry and physics and will provide facilities for the work of the station in 
these fields. 

Rowland J. Clark, associate professor of milling industry and engaged in 
wheat and flour investigations, has resigned to acrept a position in commercial 
work and was succeeded May 15 by Dr. R. K. Larmoiir, professor of chemistry 
in the University of Saskatchewan. Homer J. Honney, assistant professor 
of agricultural economics, resigned May 7 to accept a position with the 
U. S. D. A. Crop Insurance Service. Glenn S. Pox, instructor in agricultural 
economics, has resigned to accept a iK)sition with the Consumers Cooperative 
Association of North Kansas City, Mo., and has been succeeded by C. Peairs 
Wilson, an assistant county agent in the extension service. 

Louisiana Station.—A piece of bottom land has been set aside for pasture 
paddocks for the dei)artment of veterinary science. A small barn has been 
built on this land for the department, as well as a feed-storage room and 
small feeding shed in each paddock. 

Massachusetts College.—^A chapter of Sigma Xi, national honorary scientific 
society, was installed April 14 with 30 charter members. The principal address 
was given by Dr. E. D. Merrill, director of the Arnold Arboretum of Harvard 
University, who spoke on the subject Origins of Cultivated Plants in Rela¬ 
tion to the Origins of Civilizations. 

Cornell University and Station.—The retirements are noted of two heads 
of departments of long connection with the institution. These are George W. 
Cavanaugh, professor of agricultural chemistry, after 43 years’ service, and 
Dr. O. A. Johannsen, In entomology, after 36 years’ service. Prof. Cavanaugh 
is continuing research on the relation of some of the rarer elements to nutrition. 
Dr. William I. Myers, formerly professor of farm finance and since 1933 Governor 
of the U. S. Farm Credit Administration, is returning to become head of the 
department of agricultural economics. Dr. Charles E. Palm, assistant professor 
of entomology and assistant entomologist, will become head of the department 
of entomology. 

New York State Station.—Edwin N. Davis, agent in microbiology in a fruit 
products project of the U. S. D. A, Bureau of Chemistry and Soils, has been 
transferred to the position of assistant in research (chemistry) in the station 
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to engage in analytical work in the fertilizer and feed control laboratory. J. O. 
Henlng, associate in research (dairying), has been granted 6 months* leave of 
absence beginning May 1 for study in the National Dairy Research Institute 
near Reading, England. 

Association of Land-Grant Colleges and Universities.—The fifty>second 
annual convention of this association will be held in Chicago from November 14 
to 16,1938. Headquarters will be at the LaSalle Hotel. 

New Journals.— Journal of the American Society of Farm Managers and Rural 
Appraisers is being issued semiannually by the society, of which H. C. M. Case 
of the Illinois University and Station is secretary. The primary objective is 
stated as **to give to our members and readers the latest and most authoritative 
information available on professional farm management and rural appraising.” 
Among the articles in the Initial number is one by W. E. Grimes of the Kansas 
College and Station on The Effect of Average Prices on Land Values (pp. 13-16 L 
Agricultura is being Issued bimonthly by the Secretary of Agriculture and 
Public Works at San Jacinto, D. F., Mexico, primarily as a medium for the 
publication of current scientific and technical investigations. The initial num¬ 
ber contains, in addition to announcements and abstracts, 16 articles dealing 
with biotechnical investigations, hydrology, agronomy, zootechny, health of 
animals, agricultural economics, colonization, and meteorology. Among these are 
Exxieriments in Fumigation, by A. Romero (pp. 2-7), and Chia, by J. M. Rulfo 
(pp. 28-37). 

Australian Forestry, the journal of the Institute of Foresters of Australia, 
is being published semiannually at Perth, Western Australia. The initial num¬ 
ber contains in addition to other material 11 original articles, among them 
Plant Nutrients and Pine Growth, by S. L. Kessell and T. N. Stoate (pp. 4-13) ; 
Higher Forestry Education in Australia (pp. 14-lG) ; Forest Fire Weather 
Research in Western Australia, by W. R. Wallace (pp. 17-24); and Soil Science 
as a Factor in Modern Forestry Practice, by J. O’Donnell (pp. 61-66). 

Current Titles From Engineering Journals is being issued monthly at 928 
Broadway, New York City. The initial number consists primarily of tables 
of contents of about 125 current journals dealing with engineering, technology, 
geology, physics, and chemistry. Selected lists of Government publications of 
the United States and Great Britain and certain State publications are also 
given, including a number from the State experiment stations. A subject 
index accompanies the issue, and an annual cumulative index is projected. 

Bacteriological Reviews is being published semiannually by the Society of 
American Bacteriologists at Mount Royal and Guilford Avenues, Baltimore, 
Md. The aim is “the publication of critical summaries and reviews of the 
various general and special aspects of the science.** Each number will contain 
about 1(X) pages, the initial number being devoted exclusively to The Strepto¬ 
cocci, by J. M. Sherman (pp. 3-97). 

The Farmer's Digest is being published monthly by the School of Horticulture 
at Ambler, Pa. The initial number contains extracts from 28 articles selected 
from mor^ than 2(X) publications from this country and abroad. Among them 
are Granulated Fertilizers Have Distinct Merit, by C. B. Sayre, from Farm 
Research of the New York State Experiment Station (pp. 19-22), and Does 
Pasture Fertiliajatlon Pay? by F. D. Gardner, from Penn State Farmer 
(pp. 57-d9). 

Farm Chemurgic Journal is being issued as a quarterly by the National Farm 
Ghemurgic Council, Inc., of Dearborn, Mich. The initial number is devoted to 
the proceedings of the Third Dearborn Conference of May 25-27, 1987. 
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in ewes, severe losses from, 700. 
in swine in Philippines, 400,701, 
insidious spread in herd of diseased and healthy 
animals, 396. 

resistance conferred by calfhood exposure to, 99. 
status of vaccination, 536.* 
studies, 246, Kans. 99. 
transmission from swine to cattle. Mo. 246. 
tube agglutination and rapid or plate tests on 
low-reacting serums, comparative results. Mo 
246. 

Abortus, testing methods and status of control. Ill. 
246. 

Acanthocephalus, assignment of Echinorhynchus 
dims to genus, 250. 

A canthoscelides — 

fraterculus, immunity to selenium poisoning, 74 
obtectuSf see Bean weevil. 

AcauUma brasiliana notes, 827. 

Veetone production from wood sugar liquor, Wis. 
746. 

Acetonemia— 

and ketonuria in dairy cows, 94. 
of cattle, clinical notes, 99. 

Achorutes spp. on mushrooms, U.S.D.A. 658. 
Acidosis, cause of off-lSavored milk, 528. 

Acids— 

amino, see Amino acids, 
fatty, see Fatty acids, 
organic, of rhubarb, 748. 

Acrobasie earyae, see Pecan nut casebearer. 


j Acrosternum hilar is, see Stiukbug, green. 
Actinomyces— 

comparative physiology, relation to potato scab, 
Nebr. 500. 

isolating single hyphal tips, method, 640. 
necrophorus, role in stomatitis in young lambs, 
399. 

scabies on potato, effect of soil factors, Nebr. 350 
Actinomycetes, acid-fast, pathogenicity for animals, 
99. 

Actinomycosis- 

intravenous use of sodium Iodide in, 395. 
or lumpy Jaw, U.S D.A. 107. 

Adelges cooleyi, present status in Britain, 513. 
Adobe structures, Ariz. 111. 

Aedes aegypti, see Yellow fever mosquitoes. 
Aelurosfrongylus abstrusus, notes, P.R 531. 
Aerobacter in milk, cltrate-ricinoleate agar for de¬ 
tection, 529. 

African coast fever— 
studies, 393. 

transmission by ticks in Konya Colony, 696. 
Agalactia, contagious, in goats, treatment with uro- 
tropine, 538. 

Agamermis decaudata, notes, 221. 

Agamodistomum sp., notes, Minn. 403. 

Agave lechegutlla poisoning in sheep, goats, and 
laboratory animals, Tex. 394. 

Agrarian policy developments in Argentina, 
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banks, (J.S.D.A. 716. 

credit, long-time, furnished farmers by Federal 
loaning agencies, Colo. 706. 

Cl edit provision in TTnitod States, 205 
economics— 

and agricultural production, laiblications 
on, Kans. 736. 
broadening field, 203. 

courses In State agricultural colleges, 274. 
evtension work, new developments in, 204. 
Economists, International Conference, proceed¬ 
ings, 266. 

engineering, see Engineering, 
enumerations, sample, selection of areas, 204. 
exiieriment stations, .ler Experiment stations 
extension, see Extension. 

history as field for research, bibliography, 
TJ.S D.A. 706. 

import and export, Danish, 118. 
imports, classification on basis (>t competitive 
nature and tariff status, U.S.D A 549. 
journals, new, 730, 900. 
labor —sre aho T,abor. 

and iiojailation, graphic summary, 
C.R n A. 716. 

income on farms in erosion control area, 
\Ia. 803, 864. 

migratory, in United States, 873. 
legislation, framing, factors in, Okla. 705. 
legislation, international yearbook, 877. 
machinery— a!so Combines 

facllitie.s, roads, and cxiionditurcs, graphic 
summary, U R 1) A 128 
investment on farms for. Ill 2G0. 
outlook for Illinois, Ill 804. 
outlook of Ontario, 411 
output, increasing in Eatvia, U.H P A. 207 
planning project, countv, use and possibilities 
in Ohio, 204 

polic>, British, 204; U S.D A 118. 

I'olicy, Cannilian, selected lessons, 204 
policy, German, selected lessons, 264. 
policy, Italian, U s D A. 118 
policy, Soviet, selected lessons, 204 
lirices, Danish, 118. 

prices, government measures atTecting, 12I 

prices income parity for, U S.D.A 704. 

production credit 204. 

production, effect of si/c of farm, Wis 801. 

Iiroducls— 

consumption, prolilems, 206. 
cost of production, see specific crops 
in fermentation industry, 475. 
industrial utilization, 476. 
marketing, see Marketing. 


Agricultural —Continued 
produots—continued. 

of Ohio, parity prices for, Ohio 409 
of Oklalioma, price and purchasing power, 
OkJa 409. 

prices, U.S.l) A 704 
prices, relation to land values, Ohio ^40 
jirogress, obstacles to in Mexico, 558 
rebel, see Kelicf. 

reorganization, Soviet, and bread-grain situation, 
875. 

research and experimentation in Denmark, 110. 
research and industrial research, eomparativo 
exiM'nditiires for, editorial, 582. 
research, statistical methods most commonly, 
used, P R.Col. 117. 
situation, Okla. 705. 
situation in Belgium, 205 
situation, report of Secretary of Vgriciilliin'. 

U.S.D.A 547 
situation, world, 260 
stability and Federal Land Banks, 203 
.Statistic'S, international yearbook, 271 
statistics of Texas, Tex. 553. 
tenancy, see Farm tenancy. Farm tenure. Land 
tenancy, and I.and tenure. 

Wages Kegulation Act of Great Britain, pro¬ 
ceedings under, 121. 

Agriculture— 

and typc-of-farmmg areas In 'Pexas, description, 
Tex 553. 

census of Canada, 713. 

cooperative extension w ork m, Federal legislation 
and regulations affecting, U.R.D.A 274. 
corporative, in Portugal, U.S D.A. 118 
Danish, development and organization, 118. 
Danish, financial results, UK. 

Department of, see United States Department 
of Agriculture 

oc<momic organization in England, changes in. 
700. 

electricity in, see Electricity 
foreign, papers, U.S D.A. 118 
unproved, requirements for, 183 
m Overton County, significant ebanges in, 'I'enn 
70l» 

111 principal countries importing agricultural 
products from United States, U S D.A 874. 
in principal foreign countries exporting agri¬ 
cultural products, U S D A 874 
in I'cnnessee, 208. 
in Union of South Africa, 118. 
interregional competition and comparative ail- 
vantage in, 204, 

.Tupanese, and farm tenancy, U S.D.A. 118 
observations on by Washington, Jefferson, and 
Eincoln, U S.D.A. 501. 

of Norl h Carolina, use of minor elements in, 310. 
relation to industry and Itio community, 205 
reorganization plans in Kumania, U S.D.A. 118. 
survey of current liibliographies on, 142. 
transition firogram for, 263 
vocational, Ohio students of, establishment, 704 
world, conditions and trends, U.S D.A. 267. 
Agrilus bUineatus, see Chestnut borer, tvvo-llned. 
Agromyza parvicornts, see Corn blotch leaf luiher. 
Agrotis badinodis, life history notes, 669. 
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Alabama argiltacea, see Cotton loaf worm. 

Alabama Station, notes, 678. 

Alabama Station, reports, 898. 

Albinism in White Leghorns and White Wyan- 
(lottes, similarity, Wis. 708 

Albumin, egg - 

antitryjitio activity, relation to capacity to pro¬ 
duce a nutritional disorder, 131. 
denaturation by niten.se sonic vibration, 717 
elTects on fi\c types of animals, 733. 
hypersensitivity to and symptoms of injury, 
lack of correlation between, 733. 
injury, animal organ sources and storage of food 
factor which i>rotects against, Wis. 881. 
niilnlivc disorder due to, studies, 7.33. 
thick, consumer preference as to amount. Mo. 
230 

Mbuminuria in dairy cows, Ky 2r)l 

Alcohol— 

in w me, jibysical mol hods foi detcriiunalion, 149 
yields from acid saccharified coreaLs, 300. 

Alfalfa- 

aml Icsixideza hays for ewes and lambs, com¬ 
parison, Ill. 229 
artificial curing. Pa 54.1 
as forage crop for pigs. Pa 618. 
as principal or solo ration, nutritional problems 
associated with, Oreg 842. 
bacterial wilt control, Colo. 638 
breeding, Anz. 34, Kans. 34. 
bud development, winter survival, and yield, 
relation to fall-cutting practices, U S D A 618 
culture experiments, Kans. 35. 
diseases, Kans 67 
dwarf disease, clTect on plant, 59 
dwarf, insect transmission experiments, 642. 
cfTect on liberation of plant nutrients from soil, 
Va. 306. 

feeding trials with lambs, Mich. 88 
fertilizer experiments, Ala. .33; Anz. 31; Ind 619, 
Oreg. 774. 

I'usanum spp as root parasites, 795. 
ground and chopped artificially dried green, di¬ 
gestibility, 677. 

hay as sole ration for d.iiry cattle and relation 
to .sterility, Ncv. 376, 

hay, curing methods, etlect on carotene content, 
Mich. 834. 

hay, feeding value for fattening Iambs, 679. 
hay in cottonseed meal ration for beef cattle, 
vitamin A supplementing value, N.C. 230. 
hay injured by sulfur dioxide, nutritive value, 
239 

hay, quality, effect of harvesting and baling 
method, Kans. 35, 

hay V. ground liegari fodder for lamb fattening, 
N Mex. 88. 

hay V. Lespedeza sericea for milking cows, com- 
parison, N.C. 239. 

improved strains, expediting increa.se of seeii, 
XT.S.D.A. 618 

improvement, U.S.D.A. 175. 
inheritance of morphological characters ami re¬ 
lation to plant yield, N.J. 176, 
leaf meal, feeding value, Ky. 90 j 

meal, loss of vitamin A during storage, Tex. 835 
pasture for fattening beef cattle, Ili. 229. I 


Alfalfa—Continued. 

jmsture for fattening swine, Kans. 84. 
pasture v. dry-lot feeding for fattening .spring 
pigs, Kans. 680. 

I»roductive variefie.s de\(‘l()iw‘d by the station, 
Oreg. 774. 

rc.sponso to borax, 206. 
root parasites of in Alberta, 497. 
loot reserves, relation to tiiiio of fall cutting, 
Kans. 35. 

.s<‘e<l proiluction, 481. 

si*(‘d .sotting, i)h>.biological fectors, Ariz 31 
s<*edhed jin'paratioiis, Kans 3.6 
.silage, see Silage. 

snout heclle in N«*w Voik State, 5l2 
.-'iiout hoctle, life hist or > and control, 374 
soybean, and lespede/a hays for w infer mg cah os, 
Mo 229 

studies, Kans 73 
studies in Mississippi Delta. 183 
sulfur and nitrogen cornpoumls in, effect of sulfur 
fertilization, Oreg. 833. 

V. lespedeza on limed and fertilized soil, U.S. 
D.A 618. 

V prairie hay for dairy cows, Kans. 96. 
varieties seeded in different ways, yields, S. Dak 
35. 

variety tests, Ill. 18.6; Ind. 619, Kans 34; Mont. 
326, Oreg. 774, Pa. 474 

weevil, extracting, shaker and modified berlesn 
funnel for, U S.D.A. 364. 
weevil, notes, U S.D.A, 658. 
weevil problem, quarantine aspects, U S. 
D A. 217 

wdntcr-kilhng in, control, Colo 6.38. 
yields, S D.ak 3.6 

Algae, marin«>, vitamin li and vitamin Ct content, 
895. 

Algae, stimulation by growth substances, 604. 

Alkali— 

disease or selenium poisoning, S. Dak 103 
soils, new light on, 693. 

Alkaline - 

lands, improvement, oreg. 7.66 
soils, hydrogen-ion concentration, 29,6 
All.antoin — 

analyses in cow urine, Pa. 618. 
isolation from soils, U.S.D A. 691 
Allergens from milk, ragweed, cotton hnfers, .md 
cotton.seed, U S D A. 581 
Allergy, review of literature, 249. 

AlLocoia thyridopterlgis, notes, 821. 

Almonds— 

breeding and pollination, U.S.D A 626 
fertilizer experiments, Calif. 46. 

Allernaria— 

citri on lemon in Florida, 359. 
disease of gardenias, Colo. 638. 
longevity in barley kernels and relation to emel ic 
effect, 69 

rot of muskmelons, U.S.D.A 499. 
tenuis on Clarkia elegans, 606. 

Aluminum- 

content of Las Mesas soils, P.K. 451. 

Section A, part 6 of Omelin’s handbook of inor¬ 
ganic chemistry, 293. 

Amaryllidaceae of Texas, distribution of species, 467. 
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Amblyomma testudinarium, notes, 251 
Amelanchier alnifolia, seed Rerniination, 340. 
American - 

Dairy Science Association meeting, papers, l»3 
Society of Agronomy, notes, 288. 

Amides of tobacco leaf, 465. 

Amines, tertiary» and iodoacetic acid, interaction, 686 
Amino acids— 

effect on hemoglobin production in anemia, 574. 
oxidation by Bactllm pyocyaneus, 746. 
reaction of formaldeliyde with, 586. 

Ammonia in milk, significance, 96. 

Ammonium formate as nitrogen source for plants, 
165. 

Amphipeplea cumingianat secondary host of Fasciola 
gigantica, 531. 

Amphorophora— 

arnicae thatcheri n.subsp., description, 823. 
bonnevUla n.sp., description, 823. 
ruM, vector of raspberry mosaic, resistance of 
host to, 210. 

rubicumberlandi n.sp., description, 823 
Amylase, a and in ripening wheat seeds, 168 
Anabrus simplext see Cricket, Mormon. 
Anachaetopsis sp., parasite of pink bollworm, 668. 
Anagrus armatust parasite of apple leafhopper, 821 
Anagrus armatus var. nigrioenlris, notes, 512. 
Anaplasmosis, studies, 395; Kans. 99. 

Anasa trisiis, see Squash bug. 

Anastrepha ludens, see Fruitfly, Mexican 
Ancylis compiam, see Strawberry leaf roller. 
Aneylostoma eaninum, Immunity to, acquired by 
dogs, 695 

Andrena n sp. from California, 830 
A ndrosteronc— 

effect on oostrous cycle of rats, 471 
synthetically prepared, effects, 471. 

Anemia— 

a recessive lethal in rat, 768. 
caused by deaminized casein, 280; Mo. 230. 
hypochromic, treatment in college women, 134. 
in breeding ewes due to copper deficiency, 837. 
in dogs, use of globin for hemoglobin formation, 
886 . 

in infants, treatment with iron v. iron and cop¬ 
per, 426. 
nutritional- 

copper and iron content of tissues and 
organs, 280. 

copper content of blood in, 280. 
glutathione content of blood in, 281. 
in east end of London, 279. 
in infknts, ferrous sulfate mixture for treat¬ 
ment, 724. 

in rats, value of liver for, Wis. 881. 
prmluction, effect of copper in, 888. 
relation of copper and vitamin C to, Wis. 
881. 

of childhood, lipid and mineral distribution of 
serum and erythroc 3 rte 8 in, 278. 
pernicious, lipid and mineral distribution of 
serum and erythrocytes in, 279. 
physiological and nutritional, of infancy, 279. 
treatment, value of liver in, relation to iron and 
copper content, 426. 


Anemic rats— 

response to iron, effect of previous copper ad¬ 
ministration, 888. 
sox differences in, 281. 

Anesthetic ether, inspection and seizures, U.S.D.A. 
719 

Aneiirin— 

in urine, determination, 751. 
plant test for, 725. 

Angiosperms, leaf differentiation in, 169. 

Angoumois grain moth in stored corn, N.C. 219. 

Anguitlutina aptini, parasitic on Aptinothrips rutus, 
75. 

Animal- 

biology, treatise, 656. 
chromosomes, see Chromosomes, 
diseases—wr also specific diseases, 
and parasites in Fiji, 247. 
and parasites in Palestine, 531. 
control and improvement of stock in Empi^ 
countries, 99. 
control in Tennessee, 694. 
control, relation to overstocking and soil 
erosion, 531. 
in Canada, 99. 
in Cyprus, 694. 
in Palestine, 100. 
in Straits Settlements, 100. 
in Tanganyika, 246,531. 
in Uganda, control, 393. 
prevention and treatment, 393. 
relation to human diseases, 694. 
studies, Ill. 246; Kans. 99. 
understanding, contributions of genetics to, 
469. 

fats, see Fats 

husbandry, Canadian, textbook, 230. 
nutrition, cobalt as essential element in, 376. 
nutrition, treatise, 375. 
organs, cobalt studies from South Island, 231. 
parasites, see Parasites, 
production and breeding in Denmark, 119. 
refuge areas, biological research, U.S.D.A. 656. 
tissues, ascorbic acid in, determination, 7. 
tissues, pathological specimens from, preserva¬ 
tion and mounting under watch glasses, 
U.S.D.A.848. 

tissues, preservation, microbiology in, 694. 

Animals—SM also Cattle, Livestock, Mammals, 
Sheep, etc. 

conformation and anatomy, relation to producing 
capacity, U.S.D.A. 687. 
domestic- 

growth and development, Mo. 84. 
in India, helminth parasites of, 101. 
physiology, revised edition, 392. 
shape of longissimus dorsi muscle in, 674. 
vitamin A deficiency in, symptomatology, 
521. 

farm, feeding principles, treatise, 673. 
farm, mineral nutrition, 83; Ohio 376. 
fatty tissues, pigments associated with, 521. 
fur-bearing, diseases, U.8.D.A. 111. 
inheritance of biochemical characters, relation 
to growth, 179. 

migrations from sea to land, 360. 
mineral deficiencies in. effect. 674. 
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Animals—Continued. 

of South Africa, ectoparasites, synoptic check* 
list and host-list, 100. 
photosensitization, in South Africa, 100. 
post-mortem diagnosis, with directions for dis¬ 
section, treatise, 848. 

predatory and injurious, control, V S.D.A. 660. 
predatory, control, 607. 
tolerance to pyrethrum extracts, 662. 
toxicity of selenium-containing plants to, 604 
worm parasite resistance of, 303. 
AnoUumpunctatam, toxicity of hydrogen cyanide to, 
216 

Anomala orierUalis, see Oriental beetle. 

Anoptura n.spp., descriptions, 100. 

Ant poisons, studies, U.S.D.A. 636. 

Antelope management, water as limiting factor, 
Oreg. 813 

Antelope, report on, 507. ! 

Anthelmintic, now, isoamyl-o-cresol, 848. 

ArUhoeoris melanocerut, predator of potato psyllid, 
511. 

ArithocorU mmculus, notes, 668. 

Anthocyanin—we atio Pigmentation and Pigments, 
formation by barley seedlings, effect of mineral 
nutrition, 464. 

Anthonomua-- 

eugenii, see Pepper weevil. 
grandis, see Bollweevll. 
grandis thurberiae, see Thurberla weevil. 
pomorum, economic importance, 218. 
signatus, see Strawberry weevil. 

Anthracnose, see specific host plants. 

Anthrax, symptomatic, we Blackleg. 
Antlgonadotropic factor, origin and preparation and 
species and organ specificity, 326. 

Antimony, contamination of food with, 423. 
Antlneurltic vitamin, we Vitamin Bi. 

Antirachitic, see Rickets and Vitamin D. 
Antiscorbutic, see Scurvy and Vitamin C. 
Antiseptics— 

and disinfectants, 395. 

phenol coefilcient test of, misuse, 395. 

Ants— 

carpenter, in telephone poles, control. Conn. 

[New Haven] 671. 
control in California, Calif. 228. 
new hymenopterous parasites, 374. 
of Arizona, list, 227. 

populations and territories at Thornhill, York¬ 
shire, 830. 

white, see Termites. 

Aonidiella eUrina and California red scale, morpho¬ 
logical differences, 614. 

Apanteles myeloenta n.sp., description, 672. 
Aperileptus sp., parasite of Epicypta testata in Eng¬ 
land, 224. 

Aphelopus near mkfoleucus^ notes, 612. 

Aphid- 

black, vector of sugarcane mosaic, P.R. 817. 
Douglas fir woolly, present status in Britain, 613. 
taxonomy, ration to economic entomology and 
plant pathology, 666. 

Aphids* 

control, new and old insecticides for, 611. 
infisating bramble fruits, 828. 


Aphids—Continued. 

intermediate winged, production and embryonic 
determination, 513. 

method of penetration, formation of stylet 
sheaths, and source of food supply, 77. 
spruce gall, notes, N.Y.State 362. 
woolly, see Apple aphid, woolly. 

Aphis— 

gossypti, see Cotton aphid and Melon aphid. 
maidts, see Corn leaf aphid. 
medtcagims, see Cowpea aphid. 
plantagmis on rubber-producing plants in 
Ukraine, 060. 
rumicts, see Bean aphid. 

Apiary inspection in Kansas, 511. 

Apiculture, see Beekeeping. 

Aplanobacter stewartU notes, U.S.D.A. 499. 
Apparatus— 

for determination of ascorbic acid in urine, 7. 
for dusting individual plants, U.S.D.A. 364. 
for measurement of moisture in wood, U.S.D.A. 
860. 

for measuring leaf areas, 461. 
for preparation of composts for mushroom cul¬ 
tures, 191, 306. 

for quantitative estimation of chlorophyll, 311. 
for soil samples, collapsible tubes for storing, 100 
handy borer for soil surveyors, 169. 
improved, for inseminating queen bees, 374. 

Van Slyke-Noill manometric, use, 749. 

Apple— 

aphid, woolly- 
notes, Oreg. 792. 

parasite of, introduction into Wenatchee 
area, 363. 

problems raised by, 222. 

bitter pit of Qravenstein variety, effect of en¬ 
vironmental temperature, 604. 
blight in Maine, U.S.D.A. 346. 
blossom weevil, economic importance, 218. 
brown rot diseases, 208. 

clonal stock material, appraising in nursery, 783. 
disease, physiogenic, boron treatment for, 504. 
disease problems in New Jersey, 209. 
disease survey in Pennsylvania, U.S.D.A. 637. 
diseases, 208,805; U.S.D.A. 491. 
diseases in Ozark section of Arkansas, U.S.D.A. 
637. 

drought spot and corky core, control In British 
Columbia, 363, 

embryo growth and development. Mo. 189 
flower and fruit abscission, anatomical aspects, 
630. 

fruit buds, hardiness, experiments, 192. 
fruit rot, studies, 209. 
hardy varieties, frost rings in, N.H. 48. 
industry, western Illinois, problems, 869. 

Insects, 510; Pa. 611. 
internal cork disease- 

effect of nutritional treatments, 606. 
in Massachusetts, 606. 

juice, sedimentation, relation to clarifying and 
sterilizing treatments, Mich. 752. 
julce,steriilzation by flash pasteurization, Mioh.9. 
leafhopper, Australian, bidlogioal control, 821. 
leafhopper, white, notes, N.Y.State 669. 
leafhopper, white, paraeitee of, 612. 
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leaves* carbon dioxide absorption. elTect of sum¬ 
mer oil sprays, Mo. 180. 
maggot, notes, N.Y.State 650. 
measles, contrpl, efifect of boron, mangane.se. and 
^Jnc on, Ohio 356 

measles, studies. III. 201; N.Mex. 505. 
orchards, cover crops for. Ill. 101. 
orchards, cultivation, extent of, 50. 
orchards, spraying experiments, Del 402 
perennial canker, Greg 792. 
ingraents, resoardi, U.S.D.A. 584. 
rootstocks— 

and winter injury of. Pa. 482. 

new varieties, 485. 

standardized dwarfing, introduction, N.Y. 

State 628 

scab, failure of weak bordeaux to protect against, 
Ill. 201. 

scab fungus, populations living on various trees, 
203. 

scab, studies. 354* N.Y.State (538 
scab, test sprays for, N.ll 57. 
seedling rootstock, size, relation to size of orchard 
tree, 782. 

shoots and spurs, crowth and nitrogen m, etTect 
of cultural treatment, (>29 
shoots, unfrozen water in, relation to winter 
hardineSvS, 48. 

sport, heterochimeric, and its vegetatue prog¬ 
eny, 192. 

stem cutting.s, rooting, etiolation an imiiortant 
factor in, 783. 
storages, refrigerated, 116. 
tissue.^, boron content, relation to drought .spot 
and corky core, 805. 

tree borer, flatheaded, in Oklahoma, 373 
tree borer, roundheaded, notes, III. 219; N Y 
State 659. 

tree performance, etTect of pruning and nitrating, 
630. 

trees, budded, crown gall on, N.Y.State 638 
trees, depletion of subsoil moisture by, 194 
trees, effect of nitrogen and phosphorus, Mont 
335. 

trees, effect of ringing. Fa. 482. 
trees, fall and spring fertilization, growth re¬ 
sponse and nitrogen in, 030. 
trees, growth and fruiting, 47. 
trees. Injection with different elements, ciTect, 
485. 

trees injury by bone acid injections, N.Y.State 
638. 

trees, low temperature Injury, 111 191. 
trees, low temperature injury, Iiistologlcal 
evaluation, Me 352 
trees, nitrogenous fertilizers for, 630. 
tree.s, nursery, control of graft knots on, 209, 338 
trees, nutrition, N.J. 193. 
trees on shallow soil, fruit growth, relation to 
soil mmsture, 629. 

trees, one-year-old, treatment with thiourea. 
Mo. 189. 

trees, orchard- and greenhouse-grown, varietal 
response to fertilizer treatment, N.Y.State 628. 
trees, own-rooted and seedling-rooted, elTect of 
pruning on yields, 783. 


Apple—Continued. 

trees, stock and scion relations, 47. 
trees, variability on seedling and cn clone root¬ 
stocks, 338. 

trees, water relations, eilect of potash supply, 48 
trees, w Inter Injury, 485, N.Y.State 638. 
wood, types, regeneration in, Iowa 628. 

A pples— 

asexual propagation, U.S.D.A. 626. 

Baldwin, in heavy soil, root distribution, 629. 
Blaxtayman and Qalim Beauty, English root¬ 
stocks for, Del. 482 
breeding, 3.38, Ill 191. 
breeding, fruit shape in, 192. 
bruising and keeping quality, relation to wash¬ 
ing operations. Mich 51. 
cleft graft, location of lino of union in, Mich 48. 
crab, see Crab apples. 

cull, feeding value for dairy cows, Oreg. 842. 
deep cultivation, 111. 191. 

Delicious, causes of light production, 339. 
effect of boron and zinc on, U.S.D.A 626. 
fertilizer experiments. 111. 191; Mo. 189; N Y. 

State 628, Oreg. 781. 
fertilizer requireraeiits, N.IT. 44. 
fruit development and changes in pTI, 194. 
fruit formation in, N.IT. 44 
fruit setting, nutritional factors in, 630, 
fruitfulno.ss in, 192 

Golden Russet, origin of russetmg, 805. 

Grimes Golden, top-working, 338. 

Hungarian, nutritional value and vitamin C in, 
430. 

improvoniont, U.S.D.A. 178, 
in cold storage, fungi causing decay, 651. 
Jonathan, carboliydrate-mtrogon relation, Del. 
482. 

Jonath.an, soft scald, relation to respiration, 354. 
keeping qualities, effect of delay m storage and 
storage temperature, N.H, 51. 
keeping qualities, relation to maturity when 
gathered, 195. 

Mclntosli— 

and hybrids, self- and crovss pollination in, 
N n. 49. 

biennial bearing, N.ll. 50 
fruit-sotting, effect of reducing number of 
functioning stigmas, N.H. 49. 
pollination, N.H. 44. 
severe winter injury to trunks, N.H. 49. 
new, bn‘oding, N.Y.State 628 
Northern Spy rootstocks compared with other 
standardized ones, 47. 

pollination, ability of bees to retain pollen for 
specified jieriods, N.H. 49. 

Iiolyploidy in native species, 178. 
prices in Omaha and Kansas City, oflect of sup¬ 
plies from dilTcrent sections, Kans. 117. 
production in New Jersey, costs and profits, 866. 
production in Quebec, economic aspects, 711. 
propagation, early spring budding by plate 
method, 336. 

protective layers and tissue morphology, 609. 
pruning. Ill. 191; Kans. 43; N.H. 44; Oreg. 781. 
pruning, effects on size and yield, 339. 

Rod Astrachao, double growth rings in,'N.H. 

48. 
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Apples— Conti nued. 

redJicing packing shed costs, Ill. 2f>6. 
retail marketing, Del. 557. 
root development of cIoiihI and seedling under¬ 
stocks, comparison, 783. 
size, effect of time of thinning, 031. 
soggy break-down in, development, 800. 
spray residue removal from, 116, N.Y.State 028, 
Ohio 50 

spray residue removal from, effect of metho<ls 
and materials used In spraying, N J. 71 
sprays for, I’a. 402. 

Stayman and Jonathan, injury from heav> 
pruning in December, 194. 
thinning, 194, 631; Dl. 191; Oreg 781. 
varieties on seedling and own roots, Del 482 
variety tests, Oreg 781 
vitamin C in, factors affecting, 136. 
washing machinery, flevelopment. 111. 259. 
Appraisal theory and practia*, 263 
Apricot brown rot diseases, 208. 

Apricots— 

fertilizer experiments, Calif. 40. 
growth study, effect of girdling, 785. 
Aptinothrips tuJus and its noinatodo, ecological 
study, 75 

Aralia sptnosa scab disease, 793 
Argyrotaema inarmna, tee Leaf rolliT, gray-banded 
Arilus erhtatus, see Wheel bug 
Arizona Station, report, 142. 

Arizona University, notes, 287. 

Arkansas Station, notes, 578, 736, 899 
Arkansas University, notes, 678, 730 
Armiltnna meltea on raspberries in British Columbia, 
053. 

A r my worm—■ 

beet, major pest in Anatolia, 218 
beet, notes, U S D A. 0.58 
fall, on corn, N.C. 219 
notes, U S D A. 058 
outbreak in Quebec, 009 

Arrowgrass, toxicity for sheep, troatnicnl, U S D A 
537 

Arsenate of lead, colloidal, nematocidal «iualities, 
811. 

Arsenates, speed of toxic action for Insects, Ala. 815 
Arsenic- 

compounds, metabolism in rats and conditions 
governing accumulation, Ill 274. 
poisoning by, chemical inhibitions. U S.D A 
460. 

toxicity to rats, 394. 

Arsenical orchard sprays, ])ec poisoning from, 228. 
Arsonicals— 

distribution from the air, 220 
types, and types of trypanosomes, specificity 
relations, 848. 

Artesian pressure and water levels in observation 
wells, 403. 

ArthrobotrySf new species on free-living nematodes, 
656. 

Artichoke plume moth, control by light traps, 660 
Artichokes—MC also Jerusalem-artichokes. 
as farm crop, 475. 
culture experiments. Ill. 185. 
culture, machinery for, development. III 259. 
tubers, absorption and exosmosis of electrolytes 
by 160. 


Arts workshop of rural America, 718. 

Ascariasis— 

experimental, blood and tissue studies, 101. 
in chickens, treatment, 99. 

A^caridia— 

gain, biology and control, 258 

lineata, notes. Minn 403. 

of i)igeou and fowl, iiitertransmlssion, 259. 

Ascaris tumbricoides — 

antigeme poh saccharide fraction, 101. 
suis, acquired immunity In guinea pigs, 853 
suis, cuticle of, cliemical nature, 250 
Ascia rapae, see Uahbageworm, imported. 

Ascocatyx abietts and Botkrodiscus pinicola, genetic 
connection, 202 
Ascochyta— 

sorghina on grass and sorghums, U.K D.A. 57, 
491 

spp on peas and vetches, Ala. 798. 

Ascocotyte sp., notes, 250 
Ascorbic acid— see also Vitamin C. 

as inactivating agent of tobacco mosaic virus, 
602. 

catalytic oxidation, effect of mctaphosphoric 
acid, 7 

combined, in plant tissues, 892 
determination in urine, 448 
dotcrmiuatiou, Tillmans mc(lio<l, 151. 
elimination m urinary excretion of adults in 
Hlo de Janeiro, 893 
fixation by tissues, 431 
in blood, dehydrogenation, 137. 
in Itlood serum and vitamin P storagem li>povi- 
taininosis, 572 
in Florida cilriis fruits, 728 
111 oat colcoi>tilc, 759 

in urine and animal tissues, methods for deter¬ 
mination, 7 

loc.ilizaf ion in cow'f^eas at different periods, (»00 
oMdalioii and ils reduction in \itroand in vi\o, 
729. 

salurition of scurvy patient with small doses, 
894 

scries, enz> iiiic o\id<ition of comyiound^, kinetics 
of, 443. 

s.Mithetic, inadecpiacy as antiscorlnitie agent, 
894. 

urinary excretion of test doses, rate, 431. 

I- \scorbicacid and salt of reduced iron, antiscorbutic 
jiroperties, 573 

Ash s^ds, dorinancj and germination, 65, 

Ashbya gossypii, notes, 207. 

VMatic beetle, cont rol w ith insect icides and parasites, 

U S D A. 658. 

Astphonaphis — 

carnlinensis n.sp , description, 223. 
ntnhensis n.sp , description, 223. 

Asparagus— 

animal iiests of, 218. 
beetle, notes, N.Y.State 362. 
culture iu Far South, 335. 
fertilizer experiments, Ill. 190,1N Y ] Cornell 336; 
Pa. 482. 

fiy In England, 828. 

tissue, ascorbic acid, respiration, and pH m, • 
effect of carbon dioxide, 483. 
yield, effect of time and duration of cutting, Ill. 
190. 
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AspergiUut^ 

aUiaoeua, cause of pad decay of ornameDtal 
oacti, 808. 

spp. on Clarkia elegant, 506. 

Atpidiotut^ 

lataniae on avocado, control, 823. 
perniciotut, tee San Jose scale. 

Asses, chromosome numbers in testicular tissue, 610. 
Association of— 

American Feed Control Officials, notes, 143. 
Land-Grant Colleges and Universities— 
convention, editorial, 1. 
convention notice, 000. 
officers elected, 4,144. 
research at the 1037 convention, 145. 

Official Agricultural Chemists, notes, 143. 

Aster wilt, histological studies, 68. 

Asters— 

China, earliness, effect of additional illumination 
and shading, 335; Ala. 781. 

China, foot rot caused by PhytopMhora cryptogea, 
505. 

effect of auxin on secondary branching, 173. 
Ataxia, enzootic, in lambs in Australia, 837. 
Atmosphere— 

chemical composition, 300. 
constancy with respect to carbon dioxide and 
oxygen content, 10. I 

Autographa — I 

bratticaef tee Cabbage looper. 
spp , notes, U.S.DA.. 658. 

Auxin— 

and auxin precursors, deseeding method for 
determination, 26. 

determinations, pea test, mechanism and quanti¬ 
tative application, 759. 
inhibitions caused by, nature of, 603. 
production by oat coleoptile, effect of the roots, 
315. 

production In turnip seedlings, effect of ultra¬ 
violet radiation, Pa. 463. 

Auxins— 

effect on protoplasmic streaming, 760. 
monograph, 601. 

specificity of action for oat and pea tests, 315. 
synthetic, titration curves of, 002. 

Averages, reducing computations necessary to find 
variance of, 546. 

Avocados— 

flowering habit, 486. 
fumigation tests, 823. 
propagation, P.R.Col. 335. 
spraying, 210. 

A zotobacter— 

cell inclusions and life cycle, 607. 
efTect on yield of legumes and cereals sown 
together, 318. 

growth and activity, effect of absolute reaction 
of soil solution, Kans. 13. 
in low* soils, distribution, 457; Iowa 19. 
BaciUut— 

abortut, tee Abortion and Brucella aboriut. 

amylovorut, notes, 356,357. 

antkraeltf variation in, 694. 

as genus name, 167. 

boiulinutf tee Clostridium bctulinum, 

cantgvorut on swedes and turnips, 207. 


Bacillus—Continued . 

cereus, isolation in medical laboratories, 
U.S.D.A. 591. 

enterUiditf see Salmonella enterilidit, 
larvae, vegetative cells and endospores for brood 
of bees, 227. 

lathyri, isolation from bean aphids, 222. 
pyocyaneus, oxidation of amino acids by, 745. 
subtilit, growth, effect of gases on. 99. 

Bacteria— 

autotrophic, Winogradsky’s discovery and 
studies, 765. 

classification, new principles for, 765. 
growth factors, 22, 765, 766. 
in milk and soil, see Milk and Soil, 
lactose-fermenting, pathogenic for chicks, 108. 
lake water, as fish food, Wis. 814. 
on agar media, tolerance of liquid air tempera¬ 
tures by, 640. 

proteolytic Gram-negative rods, citrate-riclno- 
leate agar for detection, 529. 
standard plate counts, comparison of different 
nutrient agar media for, Ill. 238. 

Bacterial cells, single, isolation, 100. 

Bactericides, composition. Conn. [New Ilaven] 364. 
Bacteriologic culture media, see Culture media. 
Bacteriology- 
soil, Arlz. 13. 
textbook, 393. 

Bacteriophage- 

production, mechanism, 607. 
relation to plant diseases, 639. 

Bacterium^— 

angulatum infection, relation to water-soaked 
tissues, 493. 

citri, see Citrus canker. 
coli from diseased calves, classification, 253. 
laehrymans, notes, P.R.Col. 346. 
pullorum, tee Salmonella pullorum and Pullorum 
disease. 

radicicola, tee Nodule bacteria. 
radiobacter as contaminant of legume nodule 
bacteria, detection, N.Y.State 594. 
solanacearum, notes, N.C. 202; P.R.Col. 346. 
stewarti, isolation of variants from cultures, 644 
syringae, notes. Mo. 201. 

tabacum infection, relation to water-soaked tis¬ 
sues, 493. 

tumefaciens, chemical fractions, response of plants 
to, 494. 

tumefaciens, studies, 202. 

Baclrocera cucurbttae, see Melonfly. 

Badger, sununer food habits in northwestern Iowa, 
71. 

Bagworm, biology and insect enemies, 824. 

Bait traps, new records from, 74. 

Bakery products, staling. U.S.D.A. 584. 

Baking- 

starting in cold V. preheated ovens, Iowa 141. 
tests on cakes made at high altitudes, Colo. 719. 
Balantidium eoli infection in swine, prevention, 538 
Balloons for weather forecasting, 450. 

Balsam fir, Cephalosporium canker of, 69. 

Balsam wood, density and growth rate in eastern 
Canada, 789. 

Bamboo— 

and sugarcane hybrids, 30. 
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Bamboo—Continued. 

in mountainous areas, land use for, P.R. 546. 
introduction, propagation, and utilization, P.R 
482. 

locust in China, 221. 
locust, studies, 220. 

wood, powder-post beetle damage, P.R. 511. 
Banana- 

black tip disease, control, P.R.Col. 346. 
heart rot in Honduras, 358. 
root borer, notes, P.R.Col. 362. 

Bananas— 

at three stages during ripening, vitamin C in, 430. 
nutritive and therapeutic values, 422. 
ripe, organic acids in, 884. 

Banks- 

country, demand deposits of, U.S.D.A. 122. 
Federal Land, and agricultural stability, 263. 
Barberry eradication, U.S.D.A. 460, 637 
Barberry eradication, history, 497. 

Barium, poisoning by, chemical inhibitions, U.S.D. 
A. 460. 

Bark beetles— 

os vectors of Dutch elm disease, U S.D.A. 658. 
factois regulating population and their correla- 
tlon, 217. 
notes, N.H. 73. 

Barley— 

aerobic respiration in, relation to growth and 
carbohydrate supply, 463. 
ammonium and mtrate nitrogen nutrition at 
different seasons, water culture methods, 20. 
and peas for hay, rate of seeding and fertilizer 
tests, Oreg. 774. 
as feed for hogs, Calif. 382. 
breeding, Kans. 34; Mo. 185; N.C. 185; Oreg. 774 
characters, effect of rate of seeding, 776. 
cleaning and handling, 476. 
cold resistance studies, Kans. 35. 
covered smut, physiologic races, 642. 
crop of Iowa, economy in production, Iowa 620 
dwarf or brown rust, 205. 
effect of injury in imitation of hail damage, Iowa 
37. 

fertilizer exjieriments, Ala. 33; Del. 475. 
growth, effect of lead compounds, 465. 
infection by Cercotporella herpotrichoidei, 205. 
leaf, carbohydrate and nitrogen metabolism, rela¬ 
tion to respiration rate, 605. 
leaves, starving, protein catabolism in, 605. 
malt, proteolytic activity, 295. 
malting quality, 186; U.S.D.A. 618. 

Manitoba, yield and malting quality, effect of 
fertilizers, 476. 

powdery mildew, prevalence. Mo. 201. 
productive varieties developed by the station, 
Oreg. 774. 

Rhynchotporium scald, 58. 
seed germination tests after storage for various 
periods of years, 624. 

seed tests reveal lots untrue to name, K.Y.State 
625. 

seedlings, frost reaction, factors affecting, 326. 
smut, notes, N.C. 202. 
stripe, notes, N.C. 202. 

thresher-run samples, quality, N.Y.State 625. 
variety-date-of-planting test^ Ariz. 34. 


Barley—Continued. 

variety tests, Ariz. 34; Colo. 619; Del. 475; Ill. 
185, Ind. 619; Kans. 34; Mo. 185; Mont. 326; 
N C. 185; Oreg. 774, Pa 474. 
water culture methods, 20 
yields for gram and forage, S Dak. 35. 

Barn temperature, U.S.D.A. 543. 

Barns, dairy, building and remodeling, Ill. 545. 

Bats in Germany, biological study, 214. 

Bean- 

aphid, bacterial disease caused by Bacillus lathyrif 

222 . 

beetle, Mexican, control, Colo. 659; Ga. 659; 

-N.J 659; U.S.D A. 658. 
beetle, Mexican, on squash, Colo 659. 
beetle, notes, Ga. 659. 
diseases in Colorado, U.S D A. 637. 
halo blight, 206. 

leafhopper, notes. Ill. 219; P.U. 512. 
pod borer, importance, P.R. 512. 
pod borer, lima, importance, P.R. 512 
pod borer, lima, notes, 660; P.R.Col. 362. 
pod borer, lima, on Tephrom, P.R. 512. 
root rot, control, Ga. 638. 
rust, effect of various chemicals, 204 
rust resistance, 642. 

seedlings, etiolated, growth and composition, 
effect of indoleacetic acid, 760. 
sprouts, vitamin C in, Kans 132 
thrips, control, Calif. 221. 
weevil eggs, toxicity of high temperatures to, 671 
Beans—wc also Soybeans and Velvetbeans. 

black, of the Mayas, proteins, U.S.D.A. 584. 
breeding, Mont. 326. 

breeding and improvement, U.S.D.A. 178. 
fertilizer experiments, P.R.Col. 326. 

Green Refugee, diseases, U.S.D.A. 57. 
in seedling stage, nematode resistance, 638. 
lima, attacked by corn earworni, 825. 
lima, breeding for drought resistance. Ill. 190. 
lima, bush, physiological studies, 335. 
lima, dwarf, adaptability for winter garden re¬ 
gion, Tex. 44. 

lima, fertilizer placement, 44. 
lima, threshing seed, new principle in, 115. 
lima, value of copper sulfate for, 459. 
lima, vitamin C in, 892. 

new stocks from Regional Vegetable Breeding 
Laboratory at Charleston, S.C., Ga. 626. 
newer varieties, yields and characteristics, Iowa 
027. 

seed-borne micro-organisms, N.Y.State 639. 
snap, earliness and yield, Ala. 781. 
snap, growth, effect of rate and placement of 
fertilizers, 335. 

snap varieties, reactions to rust, U.S.[>.A. 637. 
snap, vitamin C in, factors affecting, 892. 
snap, yield and quality, effect of mosaic disease, 
638. 

variety tests, Mont. 326; P.R.Col. 326; Pa. 482. 
Beautteria bassiana spores for European corn borer 
control, 826. 

Beaver as conserver of soil and water, 812. 

Bedbug, bat, notes, 512. 

Bedbugs, practical account, U.S.D.A. 821. 

Beech diseases at Arnold Arboretum, 212, 220. 
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Beech scale— 

Infestations, Nectria disease of bark following, 
212 , 220 
nofes, 212 

Ilecf—.w aluo Cattle, beef 
black cutting, cause, :i79, 

color of fat an<l lean m, ellect of }»:istnros, 111. 229. 

cost of production, Ala. 8.32. 

fat, yellow, problem of. <>78. 

frozen, otiect of thawing and cooking, Minn. 881. 

liver, vitamin A in, 720 

muscle, elTect of freezing and thawing on piess 
lliiid, losses, and tenderness, 882. 

Iialatability, fat as factor, 882. 
production, limiting grain and maximum rough- 
age, Mo. 229. 

quality and tunc of processing, C.S.D.A. 719 
rib roasts, standing and mile 1, juiciness and 
flavor, 132. 

roasts cooked by two dilToient methods, shrink¬ 
age, U.S D.A. 719. 

wrapping materials, heat sterili/ation, 2.33. 
Beekeepers’ Association of Iowa, rcfuirt, .'ilo. 
Beekeeiiing, orchard, 510. 

Bees - 

a<ldled brood, 228. 
and iiollination, 512. 
breeding, U.S.D.A. 179, 058 
broo<l <lisoa.ses in California, 227. 
cITcct of arseuicals, U.8.1) A. 05S 
for testing liquid insecticides, 817 
in Palestine, biology, 227 
inseminating by Watson method, unproved ap¬ 
paratus for, 374. 

loaf-cutter, taxonomy and biology, N.C. 210. 
newly emerged, etTect of pure carbohydrate diet, 
830. 

nutrition, U.S.D.A 0.5S. 

of genus Andrena, new species from (’alifornia, 
830. 

of North Carolina, N.C. 210. 
package, in Manitoba, 374. 
poisoning from arsenical orchar<l sprays, 228. 
size of brood cell, effect on size and variability, 
Iowa 227, 
studies, Kans. 72. 
swarming, cause and control, 227. 
wintering, N.C. 219. 
wintering, in Minnesota, 071. 

Rodion fulvifrons as parasite, 826. 

Beet— 

greens and roots, composition, 275. 
leafhopper, breeding on wild hosts, U.S D A 
491. 

leafhopper, notes, 366; U S D.A. 658. 
leafhopper, relation to types of vegetation in San 
Joaquin Valley of California, U.S.D.A. 76. 
leafhopper, tracing long-distanco movements in 
the de^rt, 665. 

seeds, rate of seeding, effect of dusts on, 349 
sugar, marketing costs, Wis. 864. 
tops for fattening steers, Colo. 678. 
workers on relief in Weld County, Colorado, 
Colo. 272. 

Beets— 

field or fodder, see Mangels, 
harmful effect on succeeding sweet corn crop, 
N.Y.SUte627. 


Beets—Continued. 

newer varieties, yields and characteristics, Iowa 
027. 

Rhizorfonin as vascular parasite, Colo. 638. 
sugar, see Sugar lK‘(‘t(s) 
varieties, form and size in, 483 
Begonia spp, adventitious roots in stem cuttings, 
169. 

Beriberi, spastic— 

hemorrhagic foci in brains of rats show mg sn iiq)- 
toms, Ala. 880. 
production in rats, Ala 880. 

Bermuda grass- 

control by tractor plowing, 481. 
lawns, calcium cyanainide as herbicide, Ala 774. 
lawns, eflcct of calcium cyanamulo, 481. 
pasturing wilii milking cows, 183 
Berries, see Fruits, small, and Raspberries, Slraw- 
bc'rries, eic 
Bil»liogiaphy of— 

agricultural history as field for research, U.S D.A 
706. 

animals, migrations from sea to land, 300 
apples, soggy break-down in, development, SOO 
ascorbic acid as inactivating agent of totiaico 
mosaic V irus, 502. 
blood of fowls, 081. 
cherry leaf sj)ot, Wis 052 
chimeras, 039 

chlorophyll synLho*is in etiolated seedlings of 
wheat an<I niai/e, 25. 
com billbiig, southern, embryology, 829 
dairy pioducts prices and other data, IJ S 1) A 
713. 

disinfectants and antisejitics, 395. 

Dutch elm disease, U.S D.A. 500 
ocoUigy, statistical, 100. 

economic history as fieM of research and study, 
U 8.1).A. 700. 

engineering, agricultural, U.S.14 A. Ill 
fluonne intoxication, clinical-hygienic study, 099, 
forest recreation, U.S.D.A 791. 
fungi of Philippines, 007. 

grasshopper, dilTercntial, developmental time (.f 
embryos, 513 

grasshoppers, short-horned, of northeastern 
Texas, 75 

grouse, ondoparasitic infestations in, Minn. 403. 
heath-inoor or reclamation disease, relation to 
copper, 204 

insect enemies of the library, 510 
leukosis in fowls, 856. 
lighting, highway, U.S.D.A. 114. 
mammals of Chicago region, 361. 
mastitis, N.Y.State 106. 
mineral nutrition of farm animals, 83. 
mycology of Central and South America, Mexico, 
and West Indies, P.R.Col. 492 
nitrogen assimilation in plants, 314. 
pectin, chemistry and physiology, 168. 
photoperiodism, Mo. 462. 
phytopathology of Central and South America, 
Mexico, and West Indies, P.R.Col. 492. 
pituitarios, anterior, lactogenic and thyrotropic 
hormones in, 324. 

plant diseases of Great Britain, 039. 
plant tissue cultures, defined, 169. 
plants, drought resistance, 23. 
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Polynesian botany, cm, 

Polyporus schtretnitzii on white pine seedlings, 
655. 

potash (loncieney syniptoins, 6;{9 
potato rugo.Mi mosaic, 79*9. 
l)roteins of leaves, detennination, 151. 
resplralioii of bin ley leaves, nO(i 
nee and iu*e culture, 478. 
snow, 590. 

soil and water conservation and hydrology, 17. 
stablellv control, 225. 

'ronnesseo, human and physical resources of, 21. 

Tillrtui tntu'i, .sexuality in, 179 

tomato po( kets or pulTs, 804 

Trichograiniiia sjip., biology and biot>pes, H.il. 

wheat smut, stinking, U.R D.A. 490 

w oo(i-destroylng fungi, 213 

wood, permeability to liquids, 201. 

7 -inc as plant nutrient, 005. 
zoological literature of West Virginia, 507. 
Bindweed- 

control, Colo 619; Kans 35, U.S.D.A. 616. 
infestation and chemical control, surveys, Ill, 185 
Bioclimatics, a science of life and climate relations, 
ir.S.U.A.753. 

Biological Survey leaflets, annotated list and index, 
U S 1) A 813 

Biology, Ti-edieiue and ps>(holopy, sfatistical 
methodb m, treatise, 408. 

Bird - 

behavior, frcati.se, 057. 

iiiscases, problem and plan relative to study, 540. 
(Tythroeytes, preservation m various .solutions, 
704. 

Birds— 

attracting, guide, G57 
banded, returns of, 814. 
banding, USD A. 650 
book of, treatise, 813 
breeding in Dliio, 507. 
distribution, U.S D.A. 650. 
game, of uplands, diseases of, U.S.D A 259 
game, of uplands, tragedy of, 812. 
longevity records from banding returns, 214. 
niaiked, movements, Wis. 813. 
nests, parasitism by J^otocalliphora, 214. 
of Montana, relation to insects and rodents, 
Mont. 301 

of Nebraska, blood parasites from, 857. 
of Philippines, 814. 
of piey,coccidiaof, HI. 
of Puerto UIco and Virgin Island.s, 301. 
of Puerto Kico, treatise, 361. 
of South Africa, ectoparasites, synopt ic check-list 
and host-list, UK). 

of Vieques Island, Puerto Rico, during Decem¬ 
ber 1935, P.R.Col. 813. 

wild, post-mortem examinations, U.S D.A 71. 
Births, multiple, genetics, 768. 

Bitter weed- 

range studies, 217. 
toxicity for slieep, Tex. 537. 

Black disease of sheep, new vaccine for, 108. 

Black medic, fertilizer experiments, Ala. 33. 

Black scale parasites, collection in Africa, 830. 


Hlackherncs - 

Improvement, U S DA 178. 
varieties arid culture, \riz.43. 
varieties m east 'I'exns, 'I’ex. 785. 

Blackberry imtc control, Oreg 815. 

Blackbirds and nee crop on Gulf coast, U S J) A 
812. 

Blackhead— 

m chickens in Australia, 401. 
in turkeys, 246, Mo 21G 

morphology, devclopimuit, md pathogenicity of 
causal agent in body of h(>st, 703. 

Blackleg, studies, Kans 99. 

Blackleg, vaccination against, 099. 

Blacktongue - 

CHnine, production on purified diets, 571 
in dogs, identity of Goldherger and Underhill 
types, 896. 

in dogs, treatment with nicotinic acid and nico- 
tinic acid amide, 896. 

Blanket fabrics, wool, serviceability, U S D A 7.U. 

Blindness— 

and paralysis, notes, 519. 
in farm and laboratory animals, vitamin A 
dcticiency as cause, Wis. 833. 

BhsHus totvemtis n sp , description, 70. 

BliitsuH leuiopterus, see Chinch bug. 

Blood - 

calcium of pullets, relation to ovuliiet remoxal, 
842. 

e.irotene, improved method for determiusilion, 
154 

cells and plasma of animals, magnesium distribu¬ 
tion in, 370 

copper content in nulnlional anemia, 280 
corpuscles, red, sedimentation rates, changes in 
during tryiiauosome infections, 535. 
dehydroascortiic acid in, J37 
disease of turkeys, 402. 
during menstruation, vitamin C level, 572. 
iron content and oxygen capacity, 749 
lipids, extraction, 745. 

of cattle and goats, staphylococcus antitoxin 
liter of, 5,35. 

of fowls, chemiral studies, N H. (>81. 
of normal and racliitic infants, phosphorus con¬ 
tent, 139. 

of poultry, vaiiations in cells and hemoglobin 
content, 401. 

pictures of poultry and diagnostic sigmticaiice, 
523 

plasma CO 2 combining capacity, otfect of ingest¬ 
ing dry wines, 600 
precursoi of milk fat, 375. 
pressure, ofTect of a.seorbic acid injection'^, 894 
regeneration, see Hemoglobin 
fc,eriim, power to combat Brucella abortus, \\ is. 
847 

serum, sodium determination in, comments on 
inicrovolumetric method of Ball and Sadusk, 
587. 

sugar, type and amount, relation to ingested 
carbohydrate, 571. 

Blowflies*- 

atlecting man and animals, U.S D A 058. 
sheep, 246. 
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Blowflies—Continued 

wound-infesting, and screwworms, relative 
importance and seasonal activity, 373. 
Blowfly- 

larvae in wounds, insecticides for control, 670 
of sheep in New South Wales, control, 828. 

Blue Jay as link between acorn and quail, 812. 

Blue tongue in cattle and sheep, 004. 

Blueberries— 

cultivated, chlorosis, 358. 

soil reaction requirements, N.Y.State 628. 

wild, improving, U.S.D.A. 178. 

Blueberry spanworm, notes, N H. 73. 

Bluegrass— 

annual, requirements for growth, N.J. 475 
fertilizer experiments, Xans. 35. 

Kentucky, fertilizer experiments, Ala. 33. 
Kentucky, in all-mash rations for chicks, 682. 
Kentucky, variations in. Ill. 185. 
pastures for fattening beef cattle. Ill. 229 
pastures, grazing systems. Mo 230. 

Bob whites, see Quail. 

Bollweovll— 

control, Ala. 815; Mo. 373. 

control, Latin square plat arrangement for, 070 

control, tests of insecticides for, 365. 

freezing temperatures, 071. 

notes. U S.D.A. 658. 

toxicity of various insecticides, 602. 

Bollworm control, tests of insecticides for, 365. 
BoUworm, pink- 

control, progress in, U.S.D.A. 510. 
imported parasites at Presidio, Texas, 668. 
life history and habits in Puerto Rico, P.R. 223. 
notes, U.S.D.A. 658. 
number of instars and duration, 368. 
overwintering population, possibilities of re¬ 
ducing, 068. 

parasites in northern Mexico, 008. 
status in Puerto Rico, P.R. Col. 73. 

Bombyx morit see Silkworms. 

Bone- 

atrophy, alveolar, produced by ascorbic acid 
deficiency, 573. 

biopsy in study and diagnosis of nutritional 
diseases, 836. 

Bonemoal— 

effect in dairy ration. Pa. 527. 

V. disodlum phosphate, U.S.D.A. 687. 

Bones of chicks, removal of fat and ash constituents 
from, 446. 

Book beetle, Mexican, notes, 510. 

Bookkeeping, agricultural, textbook, 719. 

Booklouso, notes, 510. 

Books, insect enemies, 510. 

Books on- 

animal biology, 666. 
animal husbandry, Canadian, 230. 
animal nutrition, 375. 
animals, Homestic, physiology, 302. 
animals, farm, feeding principles, 673. 
animals, post-mortem diagnosis, with directions 
for dissection, 848 
bacteriology, 393. 

biology, statistical methuds in, 468. 
bird behavior, 657. 
birds, 813. 


Books on—Continued, 
birds, attracting, 657. 
birds of Puerto Rico, 361. 
bookkeeping, agricultural, 710. 
botany, 311,460. 

cellulose, the polyuronides, lignin, etc., biochem¬ 
istry, 5. 

chemistry. Inorganic, 203. 
climate and weather, 753. 
climate of North America: Mexico, United 
States, and Alaska 158. 
competition, imperfect, economics of, 414. 
cookery, experimental, 131. 
cotton, world, production and trade, 110. 
crop management and soil conservation, 421. 
dendrology, 488. 

diet, role m man's life and earliest times to pres¬ 
ent, 880. 
dietetics, 721. 
digestion and health, 424. 
disinfection and control of household pests and 
rodents, 818. 
entomology, 657. 

evolution theories, critical evaluation, 467. 

farming, profitable, and life management, 421. 

food and nutrition, elements of, 131. 

food, nutrition, and health, 880. 

food preparation, 421. 

food technology, 131. 

foods, experimental study, 880. 

foods, structure and composition, 719. 

forest protection, 401. 

genetics and the origin of species, 467. 

gull, black-hoaded, 657. 

health, rural, 101. 

helminthology, medical and veterinary, 101. 
lubrication, 114. 
man, bread, and destiny, 880. 
marketing, agricultural, problems in, 718 
markets, agricultural, 867. 
medicine, statistical methods in, 468. 
meteorology, 754. 
milk products, 388. 

motor fuel preparation and application, princi¬ 
ples, 114. 

Hematology, 814. 

nutrition and foods, elements of, 131. 
parasitology, human, 250. 
phytohormones, 601. 
plant anatomy, 311. 
plant diseases, virus, 701. 
plant pathology, 701. 
plants, economics, 460. 
plants useful to man, 597. 
potatoes, culture, uses, history, and classifica¬ 
tion, 477. 

psychology, statistical methods in, 468. 
refrigeration, electric and gas, 408. 
snakes and their ways, 508. 
tuberculosis in man and in animals and bacillary 
infection, 107. 

vitamins and other dietary essentials, 426. 

V itamins in theory and practice, treatise, 282. 
water, ground, 543. 
weather and climate, 753. 
weather elements, 440. 
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BoopkUut annuUUu9—8ee also Ticks. 

australis in Puerto Rico, U.S.B.A. 668. 
var. eaudatus in Formosa, 251. 

Borax, role in control of cauliflower browning, 643. 
Bordeaux mixture- 

effect on growth and transpiration of Marglobe 
tomato, 638. 

effect on potato yarietiee, 647. 
high-calcium and high-magnesium limes in, 
comparison, Mich. 52. 
injury to foliage by, U.S.D.A. 635. 
preparation and properties, W.Va. 57. 
Borkhausenia pseudospreteUa, notes, 510. 

Boron- 

content of apple tissue, relation to drought spot 
and corky core, 805. 

deficiency, relation to overliming injury, 309. 
effect on growth of peas, broadbeans, and soy¬ 
beans, 314. 
in agriculture, 764. 

use in North Carolina agriculture, 310. 

Botany— 

Polynesian, bibliography, 508. 
textbook, 311, 460. 

Botfly, nasal, parasite of red deer, 815. 

Bothrodiscus pinieola and Ascocalyx abietis, genetic 
connection, 202 

Bothynoderes punctiventris^ enemy of sugar beet in 
Turkey, 218. 

Brotrytis dnerea on Clarkia elegans, 506. 

Botulism outbreak in Wyoming, 423. 

Bovicola spp. on goats, sulfur dips for, 829. 
Brachyacma palpigera on Tephrosia, P.R. 512. 
Brachylaemus suis in swine, pathogenicity and life 
cycle, 538. 

Brachylaemus virginiana, new terrestrial and aquatic 
intermediate hosts for, 250. 

Brachymeria, Illinois species, 516. 

Brachyrhintts— 

ligustici, see Alfalfa snout beetle. 
ovatus, see Strawberry root weevil. 

Brachyury series in house mouse, third allel in, 610 
Braxy and braxylike diseases of sheep, 246. 

Bread—«« also Flour. 

from sponge dough, correlation of experimental 
and commercial baking tests, 883. 
studies, selecting a panel of judges for, 17 S D.A. 
719. 

wheat and rye, vitamin Bi and vitamin Bs in, 
725. 

white V. brown, vitamin Bi in, 5691 
Bregmatothrips iridiSt see Iris thrips. 

Bridge floor slabs, reinforced concrete, distribution 
of wheel loads and design, U.S.D.A. 261. 

Brilliant green— 

as anthelmintic for poultry, 251 
dye effective as teniacide but toxic to poultry, 
P.R. 531. 

Broad mite on delphinium, N.H. 73. 

Broadbeans, growth, action of silicic acid, boron, 
and other trace elements, 314. 

Broccoli, insect pests, control, 363. 

Bronchonerria magna, springbuck as new host, 250, 
Bronchopneumonia, verminoas, of sheep, treatment, 
254. 

Brooding, electric, Oreg. 858. 

Brooks, W.P., editorial, 581. 


Brown-tall moth, notes, U.S.D.A. 658. 

Browse, utilization by wildlife, 812. 

Brucella— 

abortus^see also Abortion. 

bosis in ewes, atypical form, 400. 
boots in goats, 400. 
infection, permanency, 100. 
in horses, 539. 

Infection of swine, sheep, and horses, 393. 
pathogenicity for white mice, 105. 
plate antigens, properties and agglutinabil- 
ity, 849. 

strain 19, pathogenic and antigenic effects, 
104. 

strain 19, vaccination with, 699. 
strain 45, Infectivity and immunization for 
cattle, 851. 

susceptibility of Syrian hamster to, 396. 
suis, three strains in Philippine swine, 400. 
virulent strain, effect on guinea pigs previ¬ 
ously infected, 99. 

cells, toxic fraction, chemical constitution and 
biological activity, 249. 

group, endoantigen of constitution and biological 
properties, Mich, 533. 

infection, agglutination in, modified technic, 104. 
infection and immunity in humans, 849. 
infection in dogs, 106. 
infection in Tanganyika, 246. 
infection in white mice, 849. 
infection, reactivity in cattle, whole-blood iihago- 
cytosis test for, 536 

spp., growth, bacteriostatic action of dyes on, 
104. 

Bruchophagus mexicanus, immunity to selenium 
poisoning, 74. 

Bruchvs ptsorum, see Pea weevil. 

Bryobia praeliosa, see Clover mite. 

Buckwheat- 

culture experiments, 111 185. 
variety tests, Ill. 186. 

Buffalo grass- 

culture experiments, Kans. 35. 
monoecious plants, 180 
variation in, 176. 

Buffalo— 

Indian, milk under Philippine conditions, 388 . 
nematode parasites of in Canton, 394. 
preserves and ranges for, U.S.D.A. 812. 

Bufo marinus, breeding in captivity, 818. 

Bulb mite, studies. Conn. [New Haven] 518. 

Bulls— also Sires. 

Devon, cost of fattening, 705. 
large-type v. small-type, birth weight, rate of 
gain, and market value of progeny, Mont. 375. 
sperm abnormalities and partial fertility m. 
Wis. 768. 

wintering, relative efficiency of methods, 519 
Bunt, see Wheat smut, stinking. 

Bureau of Agricultural- 

Economics, work of, U.S.D.A. 704. 

Engineering, work of, U.S.D.A. 643. 

Bush sickness, relation to trace elements in soil, 376. 
Butter— 

and butter making, chemistry of, Iowa 97. 
carotene and vitamin A, effect of carotene intake 
94. 
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B utter—Continued 

centralizer. pH ranpe, 90. 
churning process, 244, fi29. 
consiiiiiption and price, effects of size of pay rolls 
an<l consuiner's income, Kans. 117. 
crteniery, microbiological examination, methods 
and media, 95 

delaying oxi(iative changes in, 244. 
detection of decomposition products in, 4 IS 
determination of vitamin A and carotene, KSU. 
flavor and keeping quality, effect of type of 
butter culture and method of use, Iowa C93. 
from sour cream, keeping quality, 95. 
from sour cream, proposed standard for >east 
and mold count, 95. 

gummy body caiKsed by feeding cottonseed meal, 
overcoming, 95 

Iowa, standardiration, Iowa 98. 
keeping quality, factors affecting, Ill. 23S 
keeping quality, improving with tretited paich- 
ment, 244. 

lactic acid content, 95. 
manufacture, factors in, TT.R D A 587. 
manufacture, reduction of acidify in cream for, 
95. 

measurement of body and texture, 2r» 
micro-organisms in, microscopic cnuincrntion, 
Kans. 96. 

moisture migration in. Mo 239 
plate count, effect of adding milk to agar, 847 
quality, improvement, 846. 
quality improvement, problems confronting 
industry, 95. 

sediment determination in, survey of methods, 
151. 

scrum, microscopic organisms In, relation to 
grade of cream used, 95. 
stabilization against o\i<lize<l flavors, 241. 
structure ami composition, 719. 
sweet cream, necessity of proper pnslcun/ntion, 
Wis SI2 

fallow iricxs in, anti-oxidants for prevention, 817 
vitamin A potency, U.S D A. 587 
Buttorfat— 

carotene in, 154. 

(iotermination in ice cream, compari.son of tests, 
589. 

determination, use of isopropyl ether In modified 
Mojonnler test, 151 
electrokinetic potential, 389. 
excessive losses in processing, causes, Vt. 239. 
liardness, tester for, 751. 
hexacosanoic (cerotic) aci<l isolated from, 5S7 
in dairy products, new method for doteriuina- 
lion, 751. 

iodine number, effect of metal-dev eloped oxi¬ 
dized flavor on, 243. 
melting time, determination, 151. 
price paid to producers for, Okla. 409. 
produced^y feeds, changes In physical proimr- 
ties, 387. 

tests where combine milker is used, samphug 
milk for, 93. 

vitamin A in, relation to carotene and color in 
roughage, 94. 

Buttermilk, dried, vitamin Q In compared v^ith 
dried whey and dried skim milk, 683. 


Butyl alcohol production from wood sugar liquor, 
Wis. 745. 

n-Butyl alcohol, use in paraffin method, 9. 

Ii}f turns unicolor, see Raspberry fruit worm 
Cabbage- 

breeding, Pa 482. 

chemical composition relation to physiological 
’ ’ ' r, Del. 482. 

cods, rate of seeding, effect of dusts on, 

llzer requireniouts, N.C. 190. 

xperiments. 111. 190. 

c, premature, relation to position of 

nch, Del. 482. 

lightning, 349. 

»tes, 363; N.Y.State 659. 
itrol, Colo. 659; U.S.D A. 058. 
f)t, notes, N.Y.State 302. 
nent, Va.Truck 041. 
ckling varieties, 484. 

^orm and size of heads, 481. 

;ts. Ill. 190. 

5 ts for disease resistance, Mo 189. 
in, 285, 892. 

All Seasons, Fnsnrium resistance in, 

, h> hridization, Oa. 025. 
rY.Stato 539 

ustaiit varieties for Colorado, II S 

1 . 

1 , imported, control, Colo 059, U S 


iiig method, relation to vitamin I) in 
' 0 . 

•eflirig stuff, 85, 378 

fi, see Ugly-nost caterpillar 
see Leaf roller, oblique-bamlcd 
ntal, deenv of, 808. 
irovemont scheme, 475 
use of lard in, 720. 
ction and breeding, P.K. 482 
ilso Lime. 

in and magnesium carbonate mixture, 
chemical changes m soils, 105. 
horus deficiency diseases, etiologically 
entities, 835 

? substitute for load arsenate in codling 
Qlrol, 803; Greg. 815. 
tudios, N.Y.State 659. 
y In vegetable greens and other foods, 

soils, relation to acidity and response 
0 liming, Mo 159. 
j for weed control in lawns, 481 
rowth of young animals, 074. 
s of milk and milk products, utihza- 
ns. 132. 

nd liquid skim milk, availability, HI. 

ect on growth and body calcium, 277 
ect on pregnancy toxemia,'426. 

IS ratio of common mineral mixtures 
^ cattle, suitability, 94. 
nitrogen metabolism, 505. 
ra, embryology, 829. 
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California Station, notes, 143, 578. 

California University, notes, 143, 578. 

Calves— 

and yearlings, native v. grade Hereford, compar¬ 
ative gains on pasture, N.C. 230. 
beef, fattening, protein supplements for, HI. 229. 
cod-liver oil for, 678; N.H. 97. 
development on prairie hay when fed milk from 
dams on similar rations, 04. 
effect of exclusive milk diet supplemented only 
with cod liver oil and minerals. Mo. 238. 
effect of feeding cod-liver oil concentrate with 
different grades of hay, Vt. 239. 
effect of forced rapid growth. Mo. 238. 
fattening on railo grain prepared in different 
ways, Tex. 87. 

fed only alfalfa hay and milk, growth and 
development, Mo. 238. 
iron and copper in ration, Ohio 378. 
liver, vitamin A In, 726. 

molasses-alfalfa supplement to grain rations for, 
Mo. 229. 

on pasture, effect of concentrates in rations, 519. 
raw V. pasteurized milk for, 843. 
vitamin D requirements, 94; Pa. 527. 
winter, creep-feeding. Mo. 229. 
winter grazing, value, Oa. 675. 
wintering, comparison of hay for, Mo. 229. 
Camp stoves and fireplaces, U.S.D.A. 408. 

Canaries, susceptibility of young red cells to malarial 
parasites, 695. 

Canary birds, offoctivenoss of chick rations for, 
Wls. 833. 

Cancer, transplantable, in rats, inheritance of 
resistance to, 768. 

Canned foods— 

research in Canada, 99. 

.spoilage due to Clostridium thermosaccharolyti- 
cum, Wls. 745, 

Canning jars, glass, vacuum-pressure relations, 
Mass. 141. 

Cantaloup, see Muskmelon (s). 

Capillaria hepatica Infection, resistance^of rats and 
mice to, 696. 

Capillary- 

fragility and vitamin C subnutrition in man, 730. 
resistance of institution children, variations in, 
895. 

Capitophortbs— 

fragaefolii, see Strawberry aphid. 
ruUicatus, aphid collected new to science, 666 
Capons, production, Oreg. 833. 

Carabao and cattle meat, differentiation, 837. 
Carbohydrate metabolism— 

during experimental human salt deficiency, 724. 
in cows and ewes, 99. 

Carbohydrates, effect on factors in fatigue, 134. 
Carbon- 

accumulation or loss In soils. Mo. 159. 
dioxide, effect on photosynthesis, 312. 
dioxide storage, 483. 

monoxide, effect on hemp development, 172. 
organic, in Iowa soils, 453. 

Carcinoma of mammary gland in mice, inheritance 
of disposition to, 770 

Cardiovascular system, disturbance in nutritional 
deficiency, 896. 


Carditis and scurvy, 731. 

Caribbean pod borer- 
importance, P.R. 612. 
notes, P.R.Col. 362. 

Cornations— 

availability of nutrients, effects of steam sterili¬ 
zation of soil, Colo. 626. 

Fusarium root rot, Colo. 638. 
greenhouse tests, N.C. 197. 
new, development by crossing, N.C. 197. 
perpetual-flowering, VeriicHlium wilt of, 211. 
soil requirements. 111 197. 
spacing in greenhouse. Ill. 197. 

Carobs in Cyprus, Myelois ceratoniae on parasite 
bred from, 672. 

Carolinaia cyperi, vector of sugarcane mosaic, P.R. 
817. 

Carotene- 

blood, improved method for determination, 154. 
from butterfat, 154 

in alfalfa hay, effect of curing methods, Mich. 834. 
in butter, determination, 889 
In milk, relation to silage feeding, 94. 

In roughages, U.S.D.A. 687. 
in solution in vegetable oil, loss of vitamin A 
during storage, q'ex 835 
in typical pasture plants, 239 
recovery from butter when cows were fed un¬ 
limited quantities of green rye, 693. 

Carotenoid pigments, physiological lm]<ortance In 
economy of life, 621. 

Carpocapsa pomonella, see Codling moth. 

Carrot— 

bunchy-top, 638. 

seeds, rate of seeding, effect of dusts on, 349, 
Carrots- 

new varieties, yields and characteristics, Iowa 
627. 

starch value, 85. 

variety tests, Oreg. 774; P R.Col. 335 
vitamin A in, Ariz. 131 
yields, S.Dak. 35. 

Caryospora henryi of birds of prey, 111. 

Casein— 

as supplement to barley proteins for pigs, 383 
commercial, growth and maintenance value, 886. 
decystlnized, U S D A. 584. 
nonfoaming, manufacture, 95. 
tryptic digestion, U.S.D.A 584. 

Cassava roots, varieties from an industrial stand¬ 
point, P.R.Col 293. 

Castor-bean - 

plant, differentiation of spiral vessels In, 758. 
tick, parasite of red deer, 815. 

Cat with dog-like characteristics, birth of six kit¬ 
tens to, 769. 

Catalase in blood of horned cattle and of sheep, 179. 
Catalysts In nitrogen and phosphate fertilizer pro¬ 
duction, U.S.D A. 591. 

Cataract— 

in rats, galactose as cause, Wis. 833. 
in rats, relation to ingested carbohydrate, 571. 
preventive factor and flavine. Identity, 570. 
Catolaccus hunteri, parasite of pink bollworm, 668. 
Catorama mexicana, notes, 510. 

Cats, parasites in Puerto Rico, P.R. 631. 

Catsup preparation, N.Y.State 166. 


101833—39- 
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Cattle —also Calves, Cows, Heifers, Livestock, 
and Steers. 

African native, description, 378. 
and carabao meat, differentiation, 837. 
and horse lice, U.S.D.A. 658. 
beef- 

breeds for beef and for beef and milk, 
U.S.D.A. 837. 

calcium and phosphorus requirements, 83. 
fattening rations, Qa. 675; Ill. 229. 
maintenance on western Kansas feeds, 
Kans. 84. 

iwrmanent policy of United Kingdom, 
U.S.D.A. 118. 
situation, Okla. 705. 
vitamin A in wintering ration for, 518. 
breeding, economy of limited feeding, Mont. 375. 
breeding herd, winter feeding costs, Mont. 375. 
Brown Swiss, genetic history in United States, 
31. 

business on a southwestern semidesert range, 
U.S.D.A. 865. 

catalase in blood, variations, 179 
conjunctival epithelium of, Hickettsia*like 
organism in, 399. 
dairy—see also Cows. 

calcium and phosphorus requirements, 83. 
diurnal variations in heat production and 
muscular activity. Mo. 238. 
feeding and grazing exiieriment, 387. 
fermentation energy losses in, 94. 
irrigated pastures for, Oreg. 842. 
limited grain feeding, 94. 
live weight and chest girth, relation, Mo 84, 
93. 

management, Mo. 239. 
measures of inherited producing ability, 
evaluation, 95 

milk-and-butterfat-producing abilities, pre¬ 
dicting, Mo. 239. 
physiology, 689, 769. 
respiratory quotients in. Mo. 238. 
selecting lifetime averages v. individual 
records, 768. 

different breeds and ages, height at withers and 
chest girth, relation to liveweight, Nebr. 387 
diseases —also specific diseases. 

deficiency, on Island of Gotland, 232. 
ten years study in Texas, 531. 
fattening, effect of typo and age, Mich. 86. 
fattening on mill run, Oreg. 832. 
fecundity, relation to diet, U.S.D.A. 687. 
feeder, diseases, Kans. 99. 
feeding experiments. Wash. 378. 
feeding on rations devoid of roughage, 94. 
feeding, value of additional vitamins and min¬ 
erals, N.Y.State 677. 
grazing and parasitical studies, 518. 
grubs, U.S.D.A. 658. 

Heroforc^ genetic history in United States, 469. 
Holstein-Friesian, genetic history in United 
States, 469. 

imported sebu, and progeny, adaptation to 
Australian environment, 378. 
inheritance and breeding, 319. 
methane, hydrogen, and carbon dioxide produc¬ 
tion in digestive tract, Mo. 84. 


Cattle—Continued. 

mineral requirements in India, 836. 
on volcanic regions in Tanganyika, blood survey, 
247. 

pasturing all-year, with and without concen¬ 
trates, 387. 

pink tooth in South Africa, 100,101. 
plague, see Rinderpest. 

poisoning, see Livestock poisoning. Plants, 
I)olsonou8, and specific plants. 
production. North Park, Colo. 412. 
production records, bringing to comparable 
basis, 387. 

ranch, plans of organization, 707. 
range, industry of Colorado, 837. 

Shorthorn, color inheritance in, 179. 
spray tests, 509. 

Stephanofilaria n.8p. causing lesions in legs of, 
700. 

summer feeding and management practices, 
SZans. 96. 

tick, southern, in Puerto llico, U.S.D.A. 658. 
ticks, see Ticks. 

time of marketing, effects of dry grazing seasons, 
Kans. 117. 

triplets and twins. X-ray skeletal studies, 31. 
triplets in, monozygotic, 31. 
winter rations, comparative value of protein 
supplements in, Kans. 836. 
wintering, value of crop gleanings for, N.C. 230. 
with low titer reaction to Bang agglutination 
test. Mo. 246. 

yearlings, native v. grade Hereford, comparative 
quality of meat, N.C. 230. 

Cauliflower browning due to boron deficiency, 643. 

Cedar- 

eastern red, seed treatment, 200. 

growth, relation to precipitation and run-off, 490. 

incense, crown gall on, 360. 

Celama sorghiella. He Sorghum web worm. 

Celery- 

mosaic, 792. 

storage qualities, effect of nitrogen, 337. 
variety tests. Pa. 482. 

Cell—see also Plant colKs). 

organization and hydration and nutritive proc¬ 
esses in plants, 202. 

walls, phototropism and extensibility, 24. 

Cells, staining with Sudan III in a water phase, 
technic, 150. 

Cellulose- 

decomposition in synthetic and natural soils, 594. 
decomposition, role of bacteria and other micro¬ 
organisms, 442. 

digestibility, method for determining in poultry, 
90. 

enzymatic hydrolysis, significance of wood- 
destroying fungi in study, 70. 
fermentation by thermophiles, reduction of 
lignin content of wood, Wls. 745. 
research, U.S.D.A. 584. 

the polyuronides, lignin, etc., biochemistry, 
treatise, 5. 

Centipede, garden, in California, 673. 

Centrifugation studies, 534. 

Centrifuges, newly developed ah>driven, 6, 
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Ce^fUotpofiwa-- 

canker of balsam fir, 69. 
disease of elm, 360. 
persimmon wilt, notes, U.S.D.A. 201. 
Cephalothedum roneum on muskmelons, U.S.D.A. 
409. 

Cephenomyia auribarbiSt parasite of red deer, 815. 
CsrocrlsBaTiasv, studies, 121,220. 

CeradOTOha dorsalu, notes, Kans. 73. 

CeratUia capUaia, see Fruitfly, Mediterranean. 
Ceratostomella’-- 

fimbriata, effect of mercuric chloride on control, 
N.C.202. 

sp. on date palms, 808. 

Cercosporor— 

nicotianaff cause of tobacco loaf spot in Queens¬ 
land, 207. 

oryeae on rice in United States, 648. 
spp. on peanuts, Ga 638. 

Cercosporella’- 

foot rot of cereals, Oreg. 792. 
foot rot of winter wheat, role of dimatological 
factors, U.S D.A. 650. 
herpotrichoidea affecting cereals, 204,205. 

Cereal- 

black stem rust, barberries immune or highly 
resistant to, 497. 
eyespot disease, cause, 204. 

Hooghalen disease and plant composition, 205. 
mosaic disease, notes, U.S.D.A. 205. 
pathogens, overwintering in Alberta, 794. 
products, stored, insects and mites associated 
with and their parasites and predators, 
U.S.D.A. 72. 

products, vacuum fumigation of, recent advances, 
U.S.D.A. 217. 

rust resistance, nature of, 205. 
rusts in North Dakota, U.S.D.A. 491. 
rusts in season of 1937, U.S.D.A. 57. 
rusts, uredial development, effect of high tem¬ 
perature, 497. 

Cereals—src also Grain and specific grains. 
alleged decalcifying effect, 562. 
and legumes sown together, effect of nodule 
bacteria and Azotobacter, 318. 
and related foods, acid-base balance, U.S.D.A. 
584. 

and rickets, 577. 
insects affecting in Utah, 511. 
locally produced, nutritive value for poultry, 
Ariz.384. 

prices, government measures affecting, 121. 
Ceromasia sphenophori, parasite of New Guinea 
sugarcane weevil, 817. 

Cestodfr— 

of galliform birds in arthropod and avian hosts, 
260. 

parasites of domesticated animals in Burma, 
check list, 393. 

Cestodes in American moose, 250. 

Chaetocnema-— 

aridula, life history and control, 218. 
puliearia, see Com flea beetle. 

Chattodacus-- 

eucurbitae, velocity and threshold of develop¬ 
ment of eggs, 828. 


C%a«fod(ict»—Continued. 

ferrugineus dorsalist efliect of low temperatures on 
development, 828. 

ferrugineus dorsalts, velocity and threshold of 
development of eggs, 828. 

Chaetophleps setosa, bionomics, 827. 

Chafer beetles, behavior, relation to physical factors 
of their soil habitat, 829. 

Chalcodermua aeneus, see Cowpea curculio. 
Chameleon, American, and its care, U.S.D.A. 812, 
Change- 

in Puerto Rico, P.R.Col. 73. 
mtroduction from Brazil, P.R.Col. 362. 

Chaoborus laeustria, life history, habits, and control, 
Calif. 80. 

Chard, composition, 275. 

Cheese- 

blue or American Roquefort, ripening, 96. 
brick, acidity in, factors affecting, 96; Wis. 843. 
brines, preventing deterioration, Wis 843. 
Cheddar^ 

degradation of milk proteins by lactic acid 
bacteria, 245. 

determining moisture in, modified Mojonnier 
and olive oil methods, 588. 
determining moisture in, open flame method, 
96. 

making from low curd tension milk, 96; 
N.Y.State 98. 

ripening, effect of varying storare tempera¬ 
tures and coverings, 96. 
type, manufacture, U S.D.A. 687. 
consumption, sales practices of retail stores in 
promoting, Wis. 864. 
cream, vitamin A in. Pa. 569. 
curing, factors affecting. Pa. 527. 
flavor, relation to lactic bacteria in, 245. 
freezing and curding, 96. 
industry in Switzerland, r6sum6 of conditions, 
N.Y.State 391. 

industry, pasteurization in, N.Y.State 245. 
making in Germany, N.Y.State 693. 
manufacture, factors in, U S.D.A. 687. 
measurement of body and texture, 245. 

New Zealand, mold development, 693. 
packaging, valve-vented cans for, U.S.D.A 687, 
processed, microscopic studies, Wis. 843. 
processed, photomicrograph ic study, 96. 
Roquefort-type, manufacture, U.S.D.A. 687. 
sediment tests for, Wis 843. 
slime, microflora, 96. 
structure and composition, 719. 

Swiss, starter cultures, improved methods of 
preparing, Wis. 843. 

types manufactured in New York State, 
N.Y .State 245. 

Cheilospirura splnosa, notes, Minn. 403. 

Chelonus blackburnif parasite of pink bollwonn, 668. 
Chemicals, inspection and seizures, U.S.D.A. 719. 
Chemistry, inorganic, Gmelin's handbook, parts 4 
and 5 A, 293. 

Chenopodium album, life history study, 477. 
Cherries— 
cracking, 53. 

incompatibility and sterility in, 632. 

maraschino, preparation, 156. 

maraschino, varieties suitable for, N.Y.State 584. 
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Cherries—Continued. 

Montmorency, beverages from, N.Y State 584, 
pollination and variety studies in New South 
Wales, 63. 

pollination requirements, Oreg. 781. 
rootstocks for. 111. 191 
sour, pruning, Kans. 44. 
sour, ripening season, 340. 
sour, rootstocks for, Colo. 626. 
sour, soil management, Colo. 626. 
spray residue removal from, 485; N.Y.State 628. 
varieties, low temperature resistance, Ill. 191 
variety tests, N.H. 44. 
washing for removal of spray residue, 785 
Cherry— 

brown rot diseases, 208 

disease in nursery due to organism resembling 
Bacterium eyringae^ Mo. 201 
diseases, 208. 

diseases in Ozark section of Arkansas, U S.D.A. 
637 

fruitfly, control, Oreg. 816. 
fruitworm, control, 226. 
gummosis-resistant stocks, Oreg. 792. 
juice, pasteurization temperatures for, N.Y.State 
584. 

leaf spot, epidemiology and control, Wis. 662. 

slug, control, Colo. 650 

stocks, hardy, development, N.Y.State 628. 

stocks, testing, N.Y.State 628. 

trunk canker. Mo. 201. 

Chestnut— 

Asiatic, twig blight, 654. 
blight, 792. 

borer, two-lined and beech scale, 220 
borer, two-lined, on beech, cankers caused by, 
212 . 

(3hlck— 

embryo, chondrodystrophy in, Ky 91. 
embryo, pathological symptoms in during arti¬ 
ficial Incubation, 625. 
gizzard factor, sources and nature, 386. 

Chickens, broiler- 

industry In Maryland, Md. 712. 
production, Del. 618. 

production in mountain section, N.C. 230. 
Chicks— 

Brown Leghorn, growth rates of successive 
feathers from single follicle, 319. 
comb of, as test for male sex hormones, 320. 
exhibition classes of Rhode Island Red and New 
Hampshire, spotting and striping in, 771. 
female genital eminence as measure of future egg 
production, 235, 325. 

gizzard lining, development, relation to grit, 89. 
growth rate under normal conditions. Mo. 230 
into.\lcation factor in fish meal, 237. 
protein levels in rations Del. 518. 
protein supplements, bio-assay, 236. 
raising w{|h skim milk, 682. 
rations, levels of protein and combinations of 
cereals in, 610. 

fearing, confinement v. range, Ariz. 384. 
utilization of food elements by, Nebr. 681. 
vitamin E requirements. Ill. 220. 

Chicory, production, U.S.D.A. 626. 

Chigger mites of New World and descriptions of 
new species, 832. 


Children— 

degree of dark adaptation, Qa. 719. 
from institutions, capillary resistance, variations 
in, 896. 

in rural high schools of Pennsylvania, vocational 
interests, Pa. 419. 
preschool, health of, 424. 

Pueblo Indian, physical status, 133. 
school, routine surveys of nutritional status, 
simplified procedure, 729. 

Children's clothes, fabrics and designs for, U.S.D.A. 
433. 

Chili sauce preparation, N.Y.State 156. 

Chilies— also Pepi)ers. 

fiuorine in, Ariz. 131. 

Chilo simplex^ see Rice borer, Asiatic. 

Chimeras, origin and nature, and biological signifi¬ 
cance, 639. 

Chinch bug- 

abundance in hibernation quarters, U.S.D.^- 
217. 

control. Mo. 219, U.S.D.A. 222. 
control, paper barriers for. Ill. 218. 
control, role of resistant varieties of host plants, 
Okla. 76. 

in hibernation, trial surveys, U.S.D.A. 217. 
in wheat and corn, Kans. 73. 
notes, U.S.D.A. 658. 

preference for dillerent small grains. Ill. 218. 
resistance of sorghums and corn to, Kans. 73. 
short-winged, number produced under labora¬ 
tory conditions, 362. 
undescribod, from Iowa, 76. 
winter mortality In Iowa, 665. 

Chinese currency, changes in, effect on commodity 
prices, 266. 

Chionaspis-^ 

euojipmi, see Euonymus scale. 
furfura, see Scurfy scale. 
pinifoliaep see Pine needle scale. 

Chloramine, consumption in milk, 248. 

Chlorine and metals, 392. 

Chlorine solutions, stability, U.S.D.A. 687. 
Chlorochroa sayi, see Stinkbug, Say’s. 

Chlorophyll- 

deficiencies in sorghum, xantha and patchy 
albino types, 29. 

formation and chloroplastinsyraplex, 606. 
quantitative estimation with photoconductive 
photometer, 311. 

synthesis in etiolated seedlings of wheat and 
maize, 25. 

Chlorosis in irrigated wheat, factors affecting, 348. 
Choanotaenia infundibulum— 

cysticercold of, from body cavities of hpiiseflies, 
83. 

notes, Minn. 403. 

Cholesterilene, chemical activation, 155. 
Cholesterol- 

chemical activation, 165. 
floridin activation, nature of, 166. 
free and combined, colorimetric determination, 
760. 

irradiated, and vitamin D from cod-liver oil, 
comparison for laying bens, 684. 
Choriomeningitis virus infection, chemotherapy, 632. 
Chromium in dairy products, effect of small quan¬ 
tities, ni. 238. 
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Chromosome— 

iloubling in plants, inducing by treatment with 
colchicine, 767. 

map of Oallut dometticus, 319. 
structure, meiosis in Dissostetra Carolina^ 27. 
structure, radiation exx)eriments with Trader- 
cantia, 27. 

Chromosomes— 

human X, segmentary structure compared with 
those of rodents, 180. 
in spermatogenesis of domestic asses, 610. 
number in /pomoea, 176. 
numbers in grasses, 319. 

of UHilago triticif obtaining and culturing 
haploids, 22. 

Chrysalis oil, fatty acids of, 748. 

Chrysanthemum- 

midge in England and Denmark, 826. 
rust in Louisiana, XJ.S.D.A. 637. 
spotted wilt virus, detection, 211. 

C hr ysanthemums— 

prolonging flowering period by supplementary 
illumination, 197. 
variety tests, N.C. 197. 

('hrysobothrit femoratat 8ee Apple tree borer, flat- 
headed. 

Chrysomphalua aurantii, see Tied scale. California. 
Chrysomphalua obacurmt aee Scale, obscure. 

(;hufas as feed for hogs, 518. 

Churches, rural, aee Kural. 

Cicada- 

emergence, description and photographic repro¬ 
ductions, 823. 

periodica], green muscardme fungus on, 823. 
periodical, infection by AfoMoaporo cicadtna, 607. 
periodical, two broods, U.S.D.A. 217. 

Cicadulina spp., vectors of now virus dlesase of corn, 

222 . 

Cider- 

making, modern methods, 300. 
preparation, N.Y.State 684. 

Cvrnex— 

Uctulariiia, aee Bedbugs 
piloaellua, notes, 612. 

Cinchona, introduction and testing, P.R. 482. 
Cirphia unipunctQt aee Armyworm. 

Cxlromycea griaeua on Clarkia elegana^ 606. 

Citrus —alao Lemons, Oranges, etc. 

brown rot on fruits and foliage, control, 807. 
brown rot, protection of fruits and foliage from, 
210 . 

canker eradication, U.S.D.A. 637. 
canker in Texas, U S.D.A. 491. 
fruit, icing in transit, U.S.D.A. 858. 
fruit in cold storage, keeping quality, relation to 
storage atmosphere, Fla. 634. 
fruit Juices, composition, 884. 
fruit products, research, U.S.D.A. 584. 
fruit, storage after shipment, U.S.D.A. 626. 
fruits, improvement of quality, 211. 
fruits, infection by green mold, 210. 
fruits of Florida, ascorbic acid in, 728. 
fruits, transportation, U.S.D.A. 626. 
gummosis in Bombay, 210. 
gummosis, prevention, 606. 
hybrids, vitamins In, U.S.D.A 719. 

Improvement, U.S.D.A. 178. 


Citrus—Continued. 

industry in New Zealand, survey, 64. 
insects, control with oil emulsions, Ala. 815. 
insects, relation to cover crops, 609. 
mottle-leaf, production in controlled nutrient 
cultures, 211. 

orchards, high soil temperatures in, control, 
Ariz. 13. 

plant food elements, major, 486. 
prices of Florida, Fla. 710. 
propagation, P.R. 336. 
propagation by twig grafting, 788. 
rootstocks, rough lemon and sour orange, com 
parison, 341. 

rust mite, control measures for, 518. 

rust mite, early and late injury, 618. 

seedlings, Phytophthora stem and tip blight, 211. 

tree mottle leaf, treatment, 359. 

tree psorosis in Florida, 69. 

trees, growth, 486. 

trees, poctinous material m vegetative portions, 
486. 

trees, reaction to oil sprays, 609 
trees, relation of foliage to maintenance and fruit 
production, 486. 
varieties, compaiison, 341. 
water deficit m, 033 
whitefly, aee Whitefly, citrus. 

Cladosponum— 

carpophtlnm, control, N C. 202 
elegana on Clarkia elegana, 506. 
fuivuin, parasitism and genetics of resistance to 
It, 803 

rot of muskmelous, U.S.D A 499. 
c:iaras, growing, harvesting, and preparing for 
market, 214. 

Clarkia elegana, fungus diseases of, 506. 

Clay- 

colloidal, petrographic study. Mo. 159. 
crystals, seat of base exchange in. Mo. 159. 
gels, migration of ions in, Mo. 169. 
in soils, small amounts, sensitive hydrometer for 
determining, 160. 

physicochemical properties, relation to particle 
size. Mo. 159. 

Putnam, base exchange and hydration proper¬ 
ties, relation to particle size, 462. 

Clemson College, notes, 287, 580. 

Clidemia hirta^ biological control in Fiji, 818. 

Climate —aee alao Meteorology, 
and weather, treatise, 753. 
of New Zealand, 301. 
of Tennessee, 158 

relation to injurious insects, Kans. 72. 
relations and principles of life, research, U .S.D A. 
753. 

Climates— 

of North America: Mexico, United States, and 
Alaska, treatise, 158. 
of the continents, 158. 

Climatic cycles— 

and tree growth, 158. 

in eastern Oregon, tree ring.s as index, U.S.D.A. 
10 . 

Climatological data, U.S.D.A. 12, 300, 691. 
Clinoatomum attenuatum parasite of a fowl in Ne¬ 
braska, 111. 
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Clonal generations, designation, 319. 

Clostridium-— 

hdtvXinum, growth and toxin production by, 
effect of temperature, 423. 
butyticum, reductive processes, 766. 
ekauvei and its morphological variation, 251. 
chauoei, production of Immunity to, 100. 
chauvei toxin, 100. 
ehauveU vaccination against, 699. 
thermosaccharolyticum causing hard swell spoilage 
in canned foods, Wis. 745. 
thermosaccharolyticum, fermentation products, 
766. 

Clothes, children’s, fabrics and designs for, U.S.D.A. 
433. 

Clothing- 

expenditures of Wisconsin families, Wis. 898. 
purchasers, quality guides for, U.S.D.A 734. 
Clover— 

alsike, seed production, 481. 

bur, fertilizer experiments, Ala. 33. 

development during seeding year, 474. 

improvement, U.S.D.A. 175. 

leafhopper, vector of potato yellow dwarf, 800. 

mite, notes, 73. 

productive varieties developed by the station, 
Oreg. 774. 

red, and potato yellow dwarf, 800. 
red, breeding, Pa. 474 

red, cold-hardened and unhardened, enzyme 
activity in, 327. 

red, culture experiments, 111. 185. 
red, fertilizer experiments, Ala. 33. 
red, heterosis in, effect of Inbreeding, 474 
red, nurse crop and cutting tests, 111. 185. 
red, powdery mildew resistance in, U.S D A. 
618. 

red, seed production, 481. 
red, strains, soil acidity tolerance. Pa. 474. 
red, variety tests. Ill. 185; N.C. 185. 
red, vein-mosaic virus of, 043. 
red, yields, effect of rotation and soil treatments, 
N.C. 774. 

seeds, cleaning, development of flotation process 
for, 644. 

sweet, see Sweetdover. 
variety tests, Ill. 186. 

white, c yanogenetic property, variations in, 294. 
white, fertilizer experiments, Ala. 33. 

Club work, see 4-H club. 

Cnephaeia longana, see Strawberry frultworm. 
Cobalt— 

as essential element in animal nutrition. 94, 376, 
836. 

feeding experiment in New Zealand, 522. 
in plant and animal tissues, metabolism and 
function, 674. 

in soil, relation to sheep diseases, 527. 
status of New Zealand soils, 231. 
top di%ssing, effect on cobalt of pasture plants, 
231. 

Coccidae, crumena of and the Adelgest 220. 
Coccldia— 

of birds of prey, 111. 
of domestic animals in Brazil, 251. 

Cooddian parasites of rats, endogenous phases of 
life cycles, 83. 


Coccidlosis— 

avian, sulfur as preventive, Wis. 847. 

avian, types and distribution, 541. 

cecal, in pullets, control with ood-liver oil, 641. 

chronic, in fowls, Wis. 847. 

chronic, relation to colon bacilli, 541. 

control, N.H. 99. 

experimental, dietary control in, 702. 
fowl, effect of levels of calcium carbonate on 
mortality from, 541. 
in cattle, Mont. 393. 
in poultry, control by feeding sulfm*, 541. 
ovine, studies, 100. 
studies, 246; Oreg. 847. 

Coccophague— 

ovipositional instincts and developmental sex 
differences in, 517. 
spp., biology, 616. 

Cochliomyia americana, see Screwworm. 

Cockerels, cross-bred, growth, 385. 

Cockroach— 

American, penetration of arsenical compounds 
into body, 75. 

American, time required for food passage 
through alimentary tract, 819. 
notes, 610. 

Coconuts— 

canning, P.K.Col. 293. 
dwarf, culture, P.R.Col. 335. 

Codling moth- 

a nation-wule problem, 74. 

bait pans, results, 219. 

bait traps, relation to proper spray dates, 73 

baits attractive to, 363. 

bands, chemically treated, effectiveness, 73,78. 

biological studies and spraying. Mo. 219. 

biology and control, Ohio 78. 

bionomics and control, Del. 510. 

control, 74, Oreg. 815; Pa. 511. 

control by light traps, 660. 

control by nonarsenical sprays, 824 

control, developments in spray program, 614. 

control, improving, 219. 

control, Inverted spray mixtures for, Wash. 368 
control, new developments in oil sprays for, 73. 
control, orchard sanitation for, 363. 
control, soybean products in, Dl. 219. 
control with insecticides and parasites, U.S.D.A. 
658. 

control with nicotine vapor, 363. 
experience with, 219. 

fermenting baits used for, attrahent factors in, 
368. 

notes, N.Y.State, 362. 

populations affecting control experiments, 79. 

problem in Maryland, 514. 

relation to temperature and rainfall, 379. 

response to light, N.Y.Slate 659. 

spring emergence, 514. 

studies, N.Y.State, 659. 

trap records, 362. 

Cod-livor oil for calves, value, 678; N.H., 97. 
Coelinidea spp., parasites of wheat stem maggot, 81. 
Coffee- 

defense experiment, Brazilian U.S.D.A., 705. 
fhrms, studies, P.R.Col. 409. 
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Coffee-<-Oontlnued. 

leaf miner, new West Indian species of Mirax 
parasitic on. 228. 

leaf miner, parasites of, P.R.Col. 362. 
plant, fertilizers, light requirements, pruning, 
etc., P.R.Col. 336. 
shade requirements, P.R. 482. 
sha^e tree ant or bormiguilla, control, P.R.Col. 
362. 

variety tests, P.R. 482; P.R. Col. 335. 
Coleoptera, entomophagous, bionomics, 516. 

Coleus Vertidlllum in Connecticut, U.S.D.A., 637. 
Colic in horses, treatment with formalin injections, 
255. 

Collards X cabbage, hybridization, Qa. 626. 
CoUetotrichum lagenarium, parasitism of, Iowa 797. 
Colloidal- 

behavior of soils, laws, 162. 
properties of soil organic matter. Mo. 453. 
Colloids— 

inorganic, from Iowa soils, composition, 453. 
soil, anion adsorption, relation to changes in free 
iron oxides, 302. 

soil, organic and inorganic, physicochemical re¬ 
actions between, 593. 

soil, sensitive hydrometer for determining small 
amounts, 160. 

Coloi— 

inheritance in cattle, relation to hair and skin 
pigmentation, 769. 
inheritance in Shorthorn cattle, 179. 
mutation in v/ild ground squirrels, 470. 

Colorado Station, notes, 435. 

Colorado Station, report, 735. 

Colorimeter, photoelectric, description, 444. 
Colostrum of goats, composition, Mo. 239. 

Colts, draft, growth in. Mo. 230 
Columbidae, species differences in, genetic analysis. 
768. 

Combines— 

acreages cut with and harvesting costs of crops. 
Ill., 266. 

small, field studies, 261. 
small, use, HI. 259. 
studies, U.S.D.A. 858. 

Commelina nudiflora mosaic virus, aphid transmittal 
to pineapple, 367. 

Commodity- 

exchanges, objectives of federal regulations, 264. 
surplus diversion and agricultural adjustment, 
264. 

Competition, imperfect, economics of, treatise, 414. 
Composite thrips, structure, synonymy, and biol¬ 
ogy, 664. 

Concrete, machine for impact and sustained load 
tests, U.S.D.A. 644. 

Conidiobolu9t notes, P.R.Col. 73. 

Coniferous seedlings in nursery beds, growth and 
nutrient absorption, relation to mycorrhizae, 344. 
Connecticut College, notes, 736. 

Connecticut Storrs Station, notes, 736. 

CoTwpia exUiosat see Peach borer. 

CoTiotrachelM nenuphar, tee Plum curculio. 
Conservation education in school program, 130. 
Contact angles, determination from measurements 
of dimensions of small bubbles and drops, 584. 


Oontarinia pyrivora, tee Pear midge. 

Cookery, experimental, treatise, 131. 

Cooking- 

equipment for farm home, Kans. 140. 
utensils, heat utilization from electric surface 
units by, Iowa 140. 

with electricity, kerosene, gasoline, manufac¬ 
tured and bottled gas, cost, U.S.D.A. 735. 

Cooperation- 
American, 871. 
and rural finance, 871. 
in Danish agriculture, 118. 

Cooperative- 

association, Wake farmers’, organization, prac¬ 
tices, and membership participation, N.C. 417. 
associations of consumers, case studies, 714. 
associations, operating expense, net income, and 
volume of business, Wis. 864. 

Auction, Lake Shore Growers’, analysis of 
operations, 869. 

movement, attitude of public education toward, 
Okla. 409. 

Cooperatives, large farm, and grocery chain store.s, 
relations, 871. 

Cooperia— 

curticeif acquired resistance in sheep to super! n- 
fection with, 695. 
oncophora, pathogenicity, 853. 

Copper— 

and iron in tissues and organs in nu'ritional 
anemia, 280. 

compounds as bunt fungicides, U.S.D.A. 496. 
deficiency, effect on utilization of food energy 
and protein, 520. 

deficiency in sheep in Australia, 837. 
deficiency in soil, disease caused by, 204. 
effect of adding to exclusive milk diet of anemic 
rats, on subsequent response to iron, 888. 
effect on Atpergillut niger growth, 171. 
fungicides, injury to foliage by, jU.S.D.A. 635. 
in milk and dairy products, detection, Ritter’s 
test, 96. 

in normal calf ration, Ohio 378. 
lime-arsenic mixtures, toxicity to fungi grown 
on malt agar plates, 347. 
oxide, red, as foliage fungicide, N.Y.State 639. 
oxide, red, for spraying greenhouse seedlings, 
N.Y.State 640. 

spray films, efficiency, effect of spreaders and 
stickers, 640. 

sprays, effect on transpiration rate of tomato 
leaves, 804. 

sulfate as plant nutrient and soil amendment, 
184. 

sulfate as soil amendment for truck crops, 459 
use in North Carolina agriculture, 310 
zeolite as fungicide, 793. 

Corn— 

and soybeans, interplanting, N.C. 186. 
and teosinte hybrid, macrosporogenesis and 
embryo-sac development, 326. 

I Argentine, U.S.D.A. 118. 

bacterial wilt, studies, U.S.D.A. 57, 499. 
billbug, southern, embryology, 829. 
blotch leaf miner, notes, Xans. 73. 
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Corn-Continued, 
borer, European— 

breeding corn resistant to, U.S.D.A. 371. 
colonization of foreign parasites, U.S.D A. 
223. 

control by Beauveria bassiana, 826. 

In early market sweet corn, insecticidal 
treatment, U S.D.A. 217. 
in Ontario, 512. 

notes, N.Y.State 362; U.S.D.A. 223, 658. 
surveys, results, U.S.D.A. 217. 
varietal resistance of field com to, U.8 D.A 
217. 

breeding, Ariz. 34; Colo. 619; Kans. 34; Mo. 185, 
Mont. 326; N.C. 186; U.S.D.A. 618. 
breeding for borer resistance, U.S.D A. 371. 
breeding for oil and protein content. Ill. 185. 
canning, quality, 190. 

cannery, quality, effect of fertilizers, N Y State 
627. 

chinch bug resistant varieties, Okla. 75. 
continuous, merits of, Mont. 326. 
crown infection by Diplodia zeae, Iowa 60. 
cultural needs in rotation, N.C. 186. 
culture experiments, U.S.D.A. 618. 
disease caused by ColUiotrichum graminicolum, 
206. 

disease resistant, breeding and selection, U.S. 
D A. 460. 

drought-injured, chemical composition, 186. 
oar rot, determination of relative amounts, 61. 
oar rot resistant hybrids, reduction of losses by, 
ni. 185. 

ear rots in 1936, incidence, U.S.D A 201. 
oarworm— 

and TTfliothis phloriphaga in tomato fields, 
differentiation, 825. 
damage to lima beans, 826 
moths, preference for sweet corn for ovi- 
position, 362 

notes, ni. 218; Kans. 73; N.C 219, N.Y State 
669; P.R.Col. 362. 
on lima beans, U S 1) A. 668. 
on tomatoes, U S D A. 658; Qa. 659 
resistance of corn to, Kans. 73. 
feeding trials with lambs, 679, Mich. 88. 
fermentation products, U.S.D.A. 584. 
fertilizer experiments, Ala. 33; Ind. 019; P.R 
Col. 326. 

fertilizer placement for, Ind 619. 
fertilizers, survey of published and unpublished 
data, 184. 

flea beetle, notes, U S D.A. 658. 

fodder, composition in drought years. Mo 377 

for silage, variety test, N.II. 35. 

forage, phosphoric acid requirement, P R. 451 

genetic studies, 468. 

genetic studies by radiation of pollen with ultra¬ 
violet rays, Mo. 185. 
ground snapped, 387. 
growing, tillage methods for. Mo 259. 
grown on sweetclovcr stubble, reduction of root 
aphids on, HI. 218 

hill spacing of chock-plant corn, U.S.D.A. 858. 
hybrid and open-pollinated, comxiarison, Ariz 
34 

hybrid, In Iowa, Iowa 620. 


Com—Continued. 

hybrids, chromosome homology in, 468 
hybrids, resistance to Diplodia stalk rot as re¬ 
lated to carbohydrates, Ill. 185. 
hybrids resistant to stalk and ear rots, U.S.D.A. 
618. 

Illinois, performance tests, Ill. 776. 
improvement by top-crossing and by reconsti¬ 
tution, Ill. 186 

injury from ammonium sulfate, Kans. 35. 
leaf aphid, vector of sugarcane mosaic, P.R. 817. 
leaf miner, notes, Kans. 73. 
lodging behavior, histological study, 477. 
meal, stored, changes in, 443. 
molasses fodder mixtures, preparation and 
palatability, Kans 96 
new hybrid strains for silage, Ill. 238. 
new virus disease transmitted by Cicadulina 
spp., 222 

North Wcsb'rn Dent, vitamin A in, 676 
on muck soil, form and rate of lime for, N C. 186 . 
production, S.C. 548. 
production, changes in, Ala. 863. 

Iiroduction, labor, power, and machinery in, 
Iowa 861. 

production on Campbell County Exiieriment 
Farm, Wyo. 327. 

productive varieties developed by the station, 
Oreg 774 

Research Institute of Iowa, 476. 
root rot. Mo. 201. 

root rot, effect of preceding legume crop, 6.38. 
root rot, undetermined, U S D.A. 491. 
root systems, differential feeding by, 476. 
rootworm, southern, resistance of corn vaiieties 
and hybrids to. Ill. 218. 

.seed, drying with electricity, 262 
seed germination tests after storage for various 
periods of years, 624. 

seed, injury, treatments and storage effects, Ill 
185. 

seed te.sts reveal lots untnie to name, N.Y State 
625. 

seed-borne micro-organisms, N Y.Stato 6119. 
S(‘odliiigs, growth, effect of light of various wave 
lengths, TT S D.A. 618. 

shelled, drying by forced draft with heated air, 
Greg 858 
silage,«« Silage. 

steering and hogging down, N C 230 
Stewart’s disease, zee Corn bacterial wilt, 
stored, insects affecting, N C. 219 
stored, prevention of injury with 10-percent oil 
emulsion, Ill. 218 

stover, composition, factors affecting, 111. 327. 
strains, comparative palatability. Ill. 229 
stripe disease, Cuban, control, P.R Col 346 
stripe disease, virus-induced, and its insect vector, 
P.R. 492. 

sugar, value in grain mixture of dairy calves. 94. 
supplies, stabilizing by storage, Iowa 708 
sweet, see Sweet corn. 

V. Atlas sorgo for hogs, Kans. 680. 
variety and rate of planting tests on muck, Ind 
619. 

variety tests, Ariz. 34; Ill. 186; Ind. 619; Kans 34; 
Mo. 185, Mont. 326; N.C. 185, Oreg. 774. 
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Corn—Continued. 

vitamins in, effect of variety and stage of growth, 
676. 

white and yellow, flavine in, Pa. 560. 
whole V. cracked, in scratch ration of poultry, 
510. 

yellow, and soybeans, vitamin A m, Ill. 229. 
yellow varieties, relative vitamin A value, Ill. 
274. 

yellow, vitamin A in, Kans. 131. 
yields, effect of rotation and soil treatments, 
N.C. 774. 

yields for grain and forage, P Dak. 35. 

Corncribs, studies, U.S.D.A. 858. 

Corneal ulcer of dogs, case histories, 106 
Cornell University, notes, 738.899. 

Cornstalk- 

acoustical board, coefficient of sound absorption, 
406. 

ash and residues, fertility value, Ill. 185 
borer, lessor, injury to dry beans by, P.R. 512. 
disease of horses, 854; Ill. 246. 

Cornstalks— 

and cobs, ground, now base materials for grass¬ 
hopper baits, Nebr. 663. 

disposal methods, effects on yields of corn and 
oats, Ind. 619 

manufacture of insulating board from, 405. 
Cornstarch constituents, separation, Ill. 274. 
Cortidum— 

stevensii, new hosts for, U.S.D.A. 637. 
vaguin injury to tomato seedlings, 208. 
CoryrubacUrium equi, cause of pneumonia in foals, 247. 
Coryneum hetJerinckiU history and symptoms of in¬ 
fections, Calif. 67. 

CosrnopolUes sordidus, see Banana root borer. 

Costs of production, U.S D.A. 704. 

Cotton— 

Alternaria spot, notes, P.R.Col. 346. 
ammonium phosphates v. superphosphate for, 
Ala. 774. 

angular leaf spot, Ariz. 57. 

anthracnose survey in Oklahoma, U.S.D.A. 491. 

aphid, control, 666 

black arm disease, relation to conditions and rain¬ 
fall in Anglo-Egyptian Sudan, 206. 
blister mite in Puerto Kico, P.R.Col. 73 
breeding, Ariz. 34; G». 619, N.C. 185; P.R.Col. 
326; U.S.D.A. 618. 

communities, one-variety, advantages. U S.D.A. 
618. 

cost of production, N.C. 286. 
crinkle leaf, new disease in Louisiana, 645 
cultivated and wild, of world, relation, 183 
culture experiments, U.S.D.A. 618. 
disease resistance, relation to root growth, 175. 
diseases, U.S.D.A. 346. 
economy, problems of, 414. 
effect of superphosphate on 3 d[eld and earliness, 
N.C. 776. 

fabric flnlshing, suitability of starches for, 
U.S.D.A 734. 

fabrics, effect of laundry methods, 432. 
fabrics, plain weave, new and discarded, com¬ 
parative strength, 432. 

farm families, white owner and tenant, ohar- 
aoterlstics, 878. 


Cotton—Continued. 

farmers, sons and daughters of in Mississippi, 
occupations. Miss. 128. 

farming, dairying as supplementary enterprise, 
N.C. 186. 

fertilizer experiments, Ala. 33; Ark. 37; Qa. 619; 

N.C. 186; P.R.Col. 326; U.S.D.A. 618. 
fertilizers, machine placement, Tex. 407. 
fertilizers, survey of published and unpublished 
data, 184. 

fiber, characters as affected by plat placement, 38. 
fibers, length, effect of pollen, Anz. 777. 
fibers, maturity and lengtli, factors affecting, 
Ariz. 34. 

fibers, structure, observations in the dark field, 
467. 

fibers, studies, N.C. 186. 
fibers, young, crystalline cellulose in, identifica¬ 
tion, 467 

flea hopper, an ecological problem, 666. 
flea hopper control, 362, 665. 
flea hopper, notes, U.S.D.A. 658. 
flowers, self-pollinating, 38. 
following winter legumes in Louisiana, 183. 
garments, durability as affected by laundering 
and wear, 433. 

genetic and breeding studios, 184. 
ginning practices. U.S.D.A. 543. 
gins, cooperative, in Oklahoma, business opera 
tions, 713. 

gins, cooperative, problems in successful opera¬ 
tion, 714. 

growth, performance, and quality, effect of 
weather elements, 736 

hair, secondary wall, structure of growth rings 
in, 168. 

harvesting, U.S.D.A. 858. 
inheritance and heterosis studies, N.C. 186 
injury by thrips, 663. 
insect pollinators in Central Asia, 218. 
insects, toxicity of various insecticides, 662, 
irrigation requirements, Tex. 36. 
land preparation, Ala. 774. 
leaf worm, notes, U.S.D.A. 658. 
leaf worm, toxicity of various insecticides, 662 
lint development, Ala. 774. 
linters, allergens from, U.S.D.A. 584. 
loan and price adjustment payments, Okla. 409 
marketing and grading and new uses for, 
U.8.D.A. 704. 

marketing, cooperative, past, present, and future 
of, 264. 

marketing, graphic description of a great indus¬ 
try, 708. 

materials used for children's clothing, analysis, 
Ark. 139. 

new peculiar strain, appearance and behavior, 
183. 

North Carolina, grade and staple and price stud¬ 
ies, N.C. 186. 

one-variety community work with, 183; Qa. 619. 
Pima and Acala, border effect, Ariz. 34. 
plant, composition related to fertility factors, 183. 
plant, nitrogenous and other constituents, effect 
of fertilizers, 320. 
plant, photoperiodism, 170. 
potash fertilizer on. effects. La. 329. 
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Cotton—Continued. 

preparation of land for» U.S.D. A. 858. 
prices, U.S.D.A. 704. 

produced In Georgia, staple length, Qa. 708 
production, S.C. 548. 

production and price control, policy for, Okla. 
409. 

production in British East Africa, U.S.D.A. 118, 
875. 

production, profitableness, relation to fertiliza¬ 
tion and selling prfoe, N.C. 707. 

Punjab desl varieties, motes In, 477. 
quality improvement program, Okla. 409. 
rate of fertilizing with and without poisoning, 
Ala. 815. 

response to nitrogen fertilizers on unlimed and 
limed soil, 183. 

root rot areas, mold inoculation experiments, 796. 
root rot, control under irrigation, U.S.D.A. 618. 
root rot in Texas blacklands, elToct of throe- and 
four-year rotauons, 645. 

root rot organism, carbon and oxygen require¬ 
ments in culture, 490. 
root rot, relation to soil aqldity, Tex. 61. 
roots, pigmentation in, 27. 
sales for future delivery, U.S.D.A. 415. 
sea island, damage by West Indian blister mite 
in Puerto Rico, P.R.Col. 73. 
seed bed preparation, fertilizer placements in, 

184. 

seed infestation with QlomereUa and Fmarium, 
U.8.D.A. 637. 
seed treatments, N C. 186. 
soils, adapting high analysis and conccntatcd 
fertilizers to, 184. 
spacing, P.R.Col, 326. 

Stainers in Sao Paulo, new parasites for control, 
827. 

stands, relation to soil crust formation, Ala. 858 
starvation signs on, 795. 

Stoneville, spacing experiments, Ariz. 34. 

Texas root rot, Ariz. 57. 

textile industry, Japanese, and American cotton, 
U.S.D.A. 705. 

upland and Pima, grade and staple quality, Ariz. 
34. 

value of copper sultote for, 469. 
variation in characters, relation to position of 
boll, 477. 

varieties, competition between, 3/. 
varieties grown in Georgia, 183. 
varieties, improved, in United States, 184. 
varieties in United States, origin, 183. 
varieties of Asia and Africa, classification, 477. 
varieties, regional study, 184; U.S.D.A. 474. 
varieties, regional study, analyses of variance, 
183. 

varieties, registration, object and hindrance, 184. 
variety test for wilt resistance and yield, N.C. 

185. 

variety test% Ark. 37; Qa. 619; Mo. 185. 
wilt, studies, Ga. 638. 
wilt survey, 638. 

world, production and trade, treatise, 110. 
yield, reduction by thrips, 664. 
yiekU relation to phosphate solubility in soil, 
Ala. 765. 

yields and stands, 183. 


I Cottonseed— 

I allergens from, U.S.D.A. 584. 

cake as winter supplement for breeding cows, 
Mont. 375. 

cake, tests for hardness, Tex. 521. 
meal as pasture supplement for young beef stock, 
518. 

meal, feeding as pasture supplement for dairy 
heifers. 387. 

meal, feeding value for dairy cattle, 387. 
meal, feeding value for fattening lambs, 679. 
meal, feeding value for fattening steers, 519. 
meal, moisture content, reflation to gossypol, 
N.C. 230. 

meal, vitamin B complex in. N.C. 230. 
oil: gossypol ratio, effect on refining loss of crude 
cottonseed oil, 156. 
treatment, Qa. 638. 

Cotyledons, biochemical difierentiation during mat¬ 
uration of bean seed, 26. * 

Coumarin in sweetclover, chemical tests for, Wis. 833. 
Country, tee Rural. 

Cover crop legumes, improvement, U.S.D.A. 175. 
Cover crops— 

annual, for Michigan orchards, Mich. 484. 

experiments on Long Island, [N.Y.lComell 330. 

for petwh orchards, Qa. 626. 

for truck land, Ill. 190. 

insect pests of, 509. 

relation to citrus insects, 509. 

Cowpea curculio— 

life history and control, Ala. 815. 
notes, Qa. 659. 

Cowpeas— 

adaptability for winter garden region, Tex. 44. 
fertilizer experiments, Ala. 33. 
in seedling stage, nematode resistance, 638. 
interplanting experiments. Ark. 38. 
variety tests. Ark. 38; Kans. 34, 

Cows—sw alto Calves, Cattle, and Heifers. 

brood, rate of gain on fertilized and unfertilized 
pastures, Qa. 675. 

calcium and phosphorus metabolism, Vt. 239. 
dairy, working maintenance as function of live 
weight in, 241. 

freshening dates, changes in, 98. 

Jersey, production on roughage rations, 387. 
lactating, feeding, adequacy of preseht stand 
ards, N.H. 97. 

lactating, metabolism, N.H. 96. 
length of gestation in, factors affecting. Mo. 239. 
milk production, tee Milk production, 
mineral metabolism, 688. 
of different breeds, comparative conformation, 
anatomy, and udder characteristics, 232. 
ovulation without coming into heat, Wis. 768. 
physiological processes, points in, 04. 
protein requirements, 687. 
records, real productivity, and breeding values, 
differences, 95. 
udders, tte Udders. 

vitamin A requirements. Pa. 627; U.S.D,A. 687. 
vitamin D deficiency, 94. 

Coyotes, control by den hunting, U.S.D.A. 507. 
Crab apples, Virginia, unusual leaf characteristic for 
identi^ng, 783. 

Craeea HrginHana as source of Insecticidal material 
improvement, U.B.D.A. 626. 
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Crackers, storing, Pa. 443. 

Cframptonomyia spenceri, notes 220. 

Cranberries— 

culture in Washington, Wash. 340. 
gas content and relation of respiratory activity 
to keeping quality, 53,884. 

Cranberry- 

false blossom disease, control, 209. 
insects, 610. 

rot control, U.S.D.A. 637. 

Crane flies and their larvae, control, 224. 

Crayflsh habits in flsh ponds in Ohio 608. 

Cream- 

acidity, reduction for manufacture of butter, 96. 
canned, bitterness and discoloration in, 687,846. 
canned, bitterness and thinning in, 846. 
detection of decomposition products in, 448. 
deterioration, effect of temperature and time of 
storage, 95, 629. 

French weed flavor removal from, 96. 
in coffee, oiling off, 692. 
instant whipping by aeration, 846. 
keeping quality, effect of lactic cultures, Kans. 
96. 

neutralization for butter making, 692. 
quantity discounts on, system for, 704. 
sediment determination in, survey of methods, 
151. 

sour, home production, U.S.D.A. 687. 
thickness, increasing, N.Y.State 391. 
treating in A. P. V. vacuum holder to prevent 
onion flavor in butter, 846. 
western, lor eastern markets, 868. 

Creameries, cooperative— 
of Minnesota, Minn., 869. 
organization of Iowa farmers, 714. 

Creamery license division, report, Ind. 845. 
Creatinine in blood of scorbutic guinea pigs, photo¬ 
metric determinations, 8. 

Credit situation, studies, P.R.Col. 409. 

Cricket- 

Mormon, control, progress in, U.S.D.A. 610, 
Mormon, fumigation for, U.S.D.A. 668. 
Mormon, notes, Colo. 659. 
snowy tree, notes, Colo. 669. 

West Indian mole, in Puerto Rico, P.R.Col. 73. 
Crime and Juvenile delinquents, rural-urban differ¬ 
ences, 879. 

Crioceris asparagi, tee Asparagus beetle. 

Croatans, statistical study, 716 
Crwiartium-- 

occidentale and C. ribicola telia, differentiation, 

202 . 

ribicola and C. occidentaU telia, differentiation, 

202 . 

Crop- 

estimates, U.S.D.A. 704. 
insurance in Soviet Union, U.S.D.A. 118. 
lands, abandoned, artificial revegetation, Colo., 
619. 

management and soil conservation, 421. 
reports, U.S.D.A. 127, 271, 667, 867. 
re^dues, Oreg. 774. 
rotations, gee Rotation ot crops, 
trends, relation to livestock enterprises and other 
local factors, S.C. 647. 


Crops— alto Field crops. Forage crops. Root 
crops, and ipcdfic kinds. 

economic changes in acreage, yield, and produc¬ 
tion, S.C. 647. 

effect on following crops, Ind. 619. 
fertilization, limiting factors in, Ariz. 13. 
greenhouse, production, nutrient solution 
method, Ind. 782. 

gross cash income in Ohio from, Ohio 864. 
growing and harvesting costs, taxes, interest on 
land, and 3 delds, HI. 266. 
grown in rotation with cotton by two different 
methods, utilization, N.C. 186. 
industrial uses, economics of, 475. 
marketing among independent markets, con- 
I trolled distribution, 414. 

new, for Great Plains region, 476. 

I new in State, production studies, HI. 185. 

on several soil typos variously fertilized, yield 
I and quality, N.C. 186. 

production, basic requirements used per acre, 
HI. 266. 

production on Newlands project, Nev. 866. 
soil-conserving, changes in acreages, Wis. 864. 
staple, roots of, Kans. 73. 
weight of shoot and root, relation to amount of 
phosphate added to the soil, 308. 
yields, actual, compared with those calculated 
from grain-straw ratios, Mich. 33. 
yields in irrigated rotations, U.S.D.A 36. 
yields, plowing 10 in. v. 6 in. deep, S.Dak. 35. 
yields, relation to evaporation, 590. 

Crotalaria— 

breeding, U.S.D.A. 618. 
mosaic, control, P.R Col. 346. 
seed, depth of planting and distance to which 
seeds are thrown by pods, Ala. 774. 
seed, scarified v. unscarifled, Ala. 774. 
status in United States, 183. 

Crotalaria juncea, decomposition under field condi¬ 
tions, 621. 

Crown gall¬ 
on incense cedar, 360. 
organism, carbon metabolism, 495. 
studies, Ariz. 57. 

Crows, nematode parasite of fish in, 508. 

Crumenula, congeneric with Ascocalyx abietis, 202 
Cryptococcus Jagi, see Beech scale. 

Cryptotermes brevis, notes, P.R.Col. 362. 

Crystals with vitamin K potency, 156. 

Ctenopseustis obliguana, notes, 824. 

Cube root powders, toxicity, 215. 

Cucumber- 

beetle— 

on squash, Colo. 669. 
spotted, control, Mo. 219, 660. 
striped, control. Mo. 219, 660. 
western spotted, control, Oreg. 815. 
downy mildew, control, P.R.Col. 346. 
downy mildew, resistant varieties, development, 
P.R.Col. 336. 

fruit rot, notes, P.R.Col. 346 
mosaic, control, P.R.Col. 346. 
mosaic, serological studies, 493. 
new pickling variety, Mincu, 191. 

Phytophthora rot, Colo. 638. 
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C ucumber—Continued 

pickles, commercial manufacture, factors affect* 
ing, N.C. 286. 

wilt-resistant varieties, breeding, U.S D A. 626 
Cucumbers— 

adaptability for winter garden region, Tex. 44. 
fluorine, in Ariz. 131. 

from regions of comparable photo period aud cli¬ 
mate, testing, P.R. 482. 
fungicidal dusts for, tests, Del. 492. 
groenhoiLse, protection against thrips, Ill. 219. 
mosaic-resistant, breeding, Kans. 57. 
new stocks from Regional Vegetable Breeding 
Laboratory at Charleston, S. C., Ga. 626. 
newer varieties, yields and characteristics, Iowa 
627. 

pickle, fertilizer experiments. Ill. 190. 
variety tests, P R.Col. 336. 

Cucurbit anthracnose, symptoms, Iowa 797. 
Cucurbits— 

breeding and Improvement, U.S.D.A. 178. 
species relations, N.Y.State 627. 

OUet iatigans^ transmission exiieriments with Plas¬ 
modium gallinacenm, 832. 

Culls, defined, 95. 

Culture media- 

comparison of brilliant green lactose bile and 
fonnate ricinoleate for detection of Eschmchia- 
Aerobacter, 392. 

sterilization by cold and significance, 22 
Culverts, flexible pipe, structural design, U S D.A 
860. 

Cumminsiella sanguimat notes, U.S.D.A. 638. 
Cuprfssus arizonica, morphology, 609. 

Curculto cargae, see Pecan weevil. 

Currant acreage surplus in Greece, confiscation, 
U.S.D.A. 118. 

Currants— 

black, softwood cuttings, a-naphthalene acetic 
acid for rooting, 484. 

black, varietal yields and response to pruning, 
340. 

improvement, U.S.D.A. 178. 

Custard apple in Trinidad, insects attacking, 224. 
Cutworm— 

bronzed, in Maritime provinces, 512. 
bronzed, life history in Kansas, 669. 
on cereal and forage crops in Middle West, life 
history, 372. 

pale western, probable cultural control, 825. 
spotted-sided, life history notes, 669. 
Cutworms— 

as sugar beet pests, and control, 826. 
notes, U.S.D.A. 658. 

Cyclamen mite, control on begonias, HI. 219. 

Cglaa Jormicariua, see Sweetpotato weevil. 
Cylindroearpon ehrenbergi on roots of alfalfa and 
sweetclover, 497. 

Cyllene robiniae, see Locust borer. 

Cyphoderris mone^osa, pest of apple trees in British 
Columbia. 219. 

Cypress- 

bark canker and the Monterey cypresses, 
U.S.D.A. 201. 
canker, U.S.D.A. 637. 

CydkerevM tenuieoUU fatal to mule deer, 638. 


Cystine in urine, determination, 689. 

Cytology- 

Experimental, International Congress for, 739. 
relation to taxonomy, 27. 

Daenusa areolaris, parasite of ragwort leaf miner, 829 
Dactylaria, now species on free-living nematodes, 
656. 

Dactylella, new species on free-living Tieinatode.s, 656. 
Dactylium sp on mushrooms, Pa. 500. 

Dahlia seedlings, morphology and anatomy, 609. 
Dahlias, variety test, Ga. 635. 

Dairy- 

cattle and dairy cows, see Cattle and ('ows. 
Congress, World’s, notes, 739. 
costs, Mich. 866. 

cultures, beat resistance in, Wis. 843. 
equipment, combined pasteurizer, cooler, and 
incubator for starters, 05. 
fju-m organization and management. Pa. 661. ^ 
farm program, balanced, factors in, 387. 
farms in Colebrook area, receipts and expenses, 
N.H. 118. 

herd books, new visible system, 93. 
herd Improvement, Kans. 96; Vt. 286. 
herd, management and breeding data for abortion 
eradication, 240. 

herds, increasing milk- and butterfat-producing 
capacity, U.S.D.A. 687. 
industry In Canada, 876. 
industry in Denmark, 119. 
problems, research in, U.S.D.A. 626. 
production and dairy manufacturing, papers, 83. 
products, copper In, detection, Ritter’s test, 96. 
products, list of periodicals containing prices and 
other information on, U.S.D.A. 713, 
products, prices, government measures affoct- 
ing, 121. 

products, relation to bound water, 96. 
products, sweetened, fat In, modified method. 
Pa. 444. 

sires, see Bulls and Sires, 
statistics, problems and progress in, 265. 
utensils, electric washing and sterilizing equip 
ment for, N.H. 111. 

Dairying—see also Creameries, Butter, Milk, etc 
bacteriology and mycology applied to, 844. 
in Florida, unique features, N.Y.State 434. 
National Institute for Research in, activities, 527. 
DalUs grass, fertilizer experiments, Ala. 83. 

Dam, drop inlet soil-saving, design and construction, 
U.8.D.A. 544. 

Damping-ofi— 

control, seed and soil treatments for, Ill. 794. 
disease, sulfuric acid for control, 809. 
tests, randomized-block and split-plot designs, 
relative efiBciency, 601. 

Dams as transmitters, 180. 

Daphne cneorum, propagation by cuttings, effect of 
growth substances, 342. 

Date— 

flruit rots, Ariz. 57. 

palm decline disease, cause and control, 808. 
palm rhizoels, 808. 

palms, leaf growth of different varieties, Ariz. 43. 
pollen, preservation In cold storage, U.S.D.A. 
626. 
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Dates— 

blossoming and maturity, Arle. 43. 

Deglet Noor, fruit thinning experiments. 634. 
protection from rain damage, Aris. 43. 
storage, Ariz. 43. 

Datura Z-mosaic, serological studies, 403. 

Davainea-^ 

meleagridis n.sp. from turkey, 250. 
progloUina, notes, Minn. 403 
Davisonia new genus, erection, U.8.D.A. 222. 

Day length, see Photoperiodism. 

Debt adjustment in Czechoslovakia, 265. 

Deer- 

biting louse, parasite of red deer, 815. 
cysticercosis in, 538. 
ked, paravsite of red deer, 815. 
red, parasites of, 815. 
report on, 507. 

warble fly, parasite of red deer, 815. 
white-tailed, food study, 812. 
white tailed, infestations of screwworins in 
Texas, 361. 

Deficiency diseases, see Diet deficiency and specific 
diseases. 

Delaware Station, notes, 736. 

Delaware Station, reiwrt, 577. 

Delias genus, monograph, 823. 

Delphinium- 

bacterial disease, 359. 

seed germination, factors in, 342. 

Dendrology, textbook, 488. 

Department of Agriculture, see United States De¬ 
partment of Agriculture. 

Depression, relief policies in, social aspects, 560 
Deraeocoris— 

breviSt predator of potato psyllid, 511. 

Jasciolus, notes, 668. 

Dermacentar— 

silvarum, vector of Anaplasma ovis and Theilerta 
recondUaf 538. 

variabilis, see J:)og tick, American. 
Dermacentroxenus ncketfsi, Identification and differ¬ 
entiation, 696. 

Dermatitis- 

allergic, in cattle, 851. 
factor, biological assay for, 426. 

Dermatoses in rats, nutritional, types, 895. 
Dermestes lardarius, see Larder beetle. 

Derris— 

attack by larvae of Lamprosema indicate and 
Proteides pedro, P.11.512. 
chemical studies, U.S.D A. 659, 
on cabbage and beans, stickers for, U S.D.A. 364 
root, production, P.K.Col. 336. 
toxicity, 215, 816. 

Desmia funeralis, see Grape leaf folder. 

Desserts, frozen, fat content, determination, 392. 
Deuterium as indicator in study of intermediary 
metabolism, 275. 

Dewberries— 

pruning and fertilization, N.C. 191. 
varieties and culture, Ariz. 43. 
varieties in east Texas, Tex. 786. 

Dewberry pest in Utah, 368. 

Dextrose, use by excised tomato roots, 600 . 

Diabetes, treatment, treatise, revised, 733. 


Diabrotica--’ 

duodedmpunetata, see Cucumber l>eetle, spotted, 
and Corn rootworin, southern. 
longicormSf notes, D S.D.A. 499. 

«oror, see Cucumber beetle, western spotted. 
cittata, see Cucumber beetle, striped. 

Diacetyl, determination, 95. 

Dialeiirodes citri, see Whitefly, citrus. 

Diamondback moth- 

control, Colo. 659; U.S D A. 658. 
morphology, biology, and control, 79. 

Dxaphania hyalinaia, see Melon worm. 

Diaphanta nitidalis, see Pickleworm 
Diaprepes abbreviatus, notes, P.R Col. 302. 
Diarrhea- 

bacillary white, see Pullorum disease 
infantile, pectin-agar preparation in treatment, 
897. 

Dtarthronomyia sp. in England and in Denmark, 826 
Diatraea saccharaliSf see Sugarcane borer. 

Dtatraea spp. on sugarcane in the New World, 818 
Diatraea spp., two larval parasites, 826. 
Diazosulfanilic acid aud proteins, nature of reaction 
between, 747. 

Dicarboxylic glutaric acid, isolation from soils, 
U.S.D.A. 591. 

Dkhomeris marginella, studias, 219. 

Dtdyocaulus, pyrethrln treatment for, 253. 
JMctyostelium discaideum^ g^ov^th aud development 
with different bacterial associates, 20i’ 
Dicytmotomiajutianalis, predator of bagworm, 824 
DidymeUina macrospora, notes, 809. 

Diet—we also Food and Nutrition. 

deficiency diseasos—eec also specific diseases, 
diagnosis, bone biopsy as aid, 836. 
of rats, effects of varying protein levels. Ill. 229, 
Philippine constabulary, nutritive value and 
cast, 424. 

reducing, of skim milk and bananas, metabolic 
studies of women on, 885. 
role in man’s life from earliest times to present, 
treatise, 880. 

Dietary factor, new essential, 285, 

Dietetics, laboratory handbook, 721. 

Diets, fluorine-containing, effect, Ariz. 131. 

Digestion and health, treatise, 424. 

JHgonichaeta setipennis, notes, 220. 

Dtnoderus minutus, damage to bamboo wood, P.R. 
511. 

Dioxau in virus disease diagnosis, Oreg. 792. 
DiphyUobothrium mansoni, frog and garden snake as 
intermediate hosts, P.R. 631. 

Diplodia — 

rot of muskmelons, U.S.D.A. 499. 
spp. on corn, carbohydrate utilization by, 644. 
Diprion polytomum, see Spruce sawfly, European. 
DIptera— 

aquatic, keys to chlronomidae, [N.Y JCornell 
372. 

new North American muscoid, 670. 
of medical and veterinary imiiortance, 828. . 
Dirofilaria irnmitis — 

Immunological studies, 695. 
notes, 695. 

Disease infections in rats, effect of rachitogemc and 
antirachitogenic diets, 733. 
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Diseases— 

deficiency, tee Diet deficiency disease and specific 
diseases, 

milk-borne, 690. 

of animals, see Animal diseases arid specific dis¬ 
eases, 

of plants, see Plant diseases and specific host 
plants. 

Dishwashing, detergents and disinfectants for, types, 
Mich. 142. 

Disinfectants and antiseptics, 395. 

Disinfectors, practicing, handbook, 818. 

Disk Jointer, U.S.D.A. 543. 

Disodium phosphate v. bonemeal, U.S.D.A. 687. 
Dissosteira tongipenvis, notes, 366; Colo. 659. 
Distemper— 

canine, in monkeys, sparing effect on poliomye¬ 
litis in. 855. 

canine, treatment with chemotherapeutic agent, 
854. 

disease resembling, epidemic among ferrets, 696. 
DUylenchus dipsaci — 

dormancy on various hosts, 810. 
feeding, 810. 

in tulip leaves on Long Island, 811. 

Division of Conservation Operations, Woodland 
Section, activities and objectives, U.S.D.A. 489. 
Dodder In forest nurseries, U.S.D.A. 637, 

Dog— 

fluke, new to North America, 229. 
foods, canned, nutritive value, Ala. 832. 
foods, commercial, nutritive efficiency, 384, 841. 
heart worm, epidemiology, 695. 
tick, American, U.S.D.A. 658. 
tick, brown, in Formosa, 251. 
tick, brown, transmission of exanthematic fever 
by, 105. 

Dogs— 

breeding, 31. 

Inheritance in, U.S.D.A. 179. 
parasites in Puerto Bico, P.B. 631. 
prophylactic vaccination against rabies in public 
health program, 395. 

Weirs disease in, 255 

Dogwood, flowering, chemical constituents, 749. 
Dough, physical properties, effect of mixing, 72u. 
Dourine in South Africa, 255. 

Downy mildew, sulfur and rosin as fungicides, 492. 
Doyle's disease of fowls, diagnosis and control, 266. 
Drain tile, durability, U.S.D.A. 858. 

Drainage- 

farm, U.S.D.A. 643. 
tile, exi)eriment, Ind. 704. 

Driveways, private, construction, U.S.D.A. 114. 
Drought of 1934, effect on upiier Snake Bivor plains 
of Idaho, 757. 

Drug products, analyses, Conn.fNew Haven] 562. 
Drug store weevil, notes, 510. 

Dry farm crop lands, grades, productivity values, 
Mont. 409. 

Dry land areas oi Wyoming, profitable systems of 
farm and ranch organization, 707. 

Drymaria spp., diaraeteristics and life cycle on south¬ 
ern New Mexico ranges, 102. 

Ducks, breeding, U.S.D.A. 179. 

Dust explosions, U.S.D.A. 584. 


Dust storms of 1935, deposition of dust in central 
Oklahoma, 164. 

Duty of water, tee Irrigation. 

Dye from black walnut bulls, use as histological 
stain, 167. 

Dyes— 

for use in bacteriological media, standardization, 

8 . 

organic, inhibitory effects on micro-organisms, 
204. 

DysdercuSt see Cotton stainers. 

Dysentery- 

chronic bacterial, see Johne's disease, 
of newborn lambs, Mont. 393. 

Ear tick, biology and longevity, 228. 

Earwig, European— 

notes, Colo. 659; U.S.D.A. 658. 
parasite of, introduction and propagation, 220. 
East coast fever, see African coast fever. 
Echinorhynchus dims assignment to genus Acantha- 
rephalus, 250. 

Ecology; statistical, 166. 

Economic depression, social consequences, 130. 
Economic history as field of research and study, 
bibliography, U.S.D.A. 706. 

Economics, agricultural, see Agricultural economics. 
Ecthyma, contagious, virus of, role in stomatitis in 
young lambs, 399. 

Education- 

Advisory Committee on, report, 880 
Advisory Committee report and the experiment 
stations, editorial, 741. 

elementary and secondary, in South Dakota, 130. 
general and in rural economy in Denmark, 118. 
leaders in, rural-urban origins, 879. 
rural, average tenure of teachers of agriculture, 
Pa. 661. 

Eelgrass on-Nortb Atlantic coast, status, U.S.D.A. 
812. 

Egsr- 

Albumin, see Albumin, egg. 

clutch, size, relation to hatchability. Mo. 230. 

production— also Hens, laying. 

effect of backcrossing and reciprocal crosses 
on, Ariz. 83. 

effect of fat-soluble vitamins, 683. 
effect of light and diet supplements, 525. 
outlook for in Great Britain, 706. 
seasonal, and culling, 706. 
statistics, 265. 
stimulation by prolan, 33. 
shell composition, effect of fat-soluble vitamins, 
683 

yolk color, Kans. 84. 

yolk color, effect of various Ingredients in poul¬ 
try feeds, 685. 

yolk color, effect of zanthophylls in feeds, 685. 
yolks, ruptured, relation to bacteria, N.H. 84 
Sgg'laying contests, increasing pullet losses in, 
Mich. 855. 

Eggplant^ 

bacterial wilt, notes, P.R Col. 346. 
bacterial wilt resistant varieties, P.R.Col. 335, 
346. 

diseases in Texas, U.S.D.A. 637. 
variety and cultural tests, Ala. 781. 
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Eggplant—Oontlnufid. 

Yitamin Bi in, after pickling in salt and rice 
bran, 153. 

Eggplants, improvement and genetics, U.S.D.A. 

178. 

Eggs- 

albumin and yolk, variation in pH due to incu¬ 
bation conditions, 525. 
and egg products, research, XJ.S.D.A. 584. 
appearance when fried or poached, relation to 
albumen index, 720. 

cake-making quality, relation to factors in egg 
production, 883. 

candling appearance, relation to hatching results, 

• Mo. 230. 
chemistry of, 686. 

cost of production, Ariz, 412; 111. 266; N.C. 286. 
deterioration, effect of storage, Xans. 84. 
feed-purchasing power laid by one hen. Mo. 230. 
foaming, U.S.D.A, 719. 

formation, physiology, mechanism, and chem¬ 
istry of, Eans. 84. 

hatchabillty, effect of selenium poisoning, 92. 
income from, relation to hatching date, Kans. 84. 
incubated, temperature. Mo. 230. 
infertile, detection before mcubation, Ala. 832. 
inheritance of size and character. Mass. 470. 
interior quality, measuring, correlation of meth¬ 
ods for, 386. 

keeping qualities, effect of nesting materials and 
battery management. Mo. 230. 
marketing, auction method of sales, N.H. 868. 
preoooling on farm. Pa. 543. 
production and sale, R.l. 650. 
quality, factors affecting. Fa. 618. 
quality, measuring Haugh unit for, 685. 
quality on arrival in Now York City, effect of 
method of shipment and initial quality. Ill. 
266. 

seasonal hatchabillty, effect of light and diet 
supplements, 525. 
storage quality, Ark. 93. 
storage quality, effect of green feeds, 519. 
structure and composition, 719. 
turning, pipping position, and malpositions, 686, 
weight losses during Incubatlgn, differences in. 
92. 

weight relations. Mo. 230. 
fifTwrio— 

nietchutd, rats experimentally Infected with, 
695. 

spp., endogenous phases of life cycles, 83. 
spp., notes, Minn. 403. 

EldMTnopolput lignostlluSt see Cornstalk borer, lesser. 
Elaumus platyedrae, notes, 668. 

Electric fence, increased safety of, Wis. 868. 

Electric power for irrigation in humid regions, 113. 
Electricity- 

use on farms. Ill. 259. 

on farms, engineering analysis, 115. 
Electrodes, quinhydrone, v. glass for pH determina¬ 
tion, 452. 

ElectrodJalysis of soils, 592. 

Eleotrolnjection as method for phytophyslological 
studies, 22. 

Elevator, cooperative, associations, profits of, Kans. 
117. 


Elevators, farmer owned, of Ohio, financial opera¬ 
tions, 870. 

Elm— 

American, delayed germination in, 200. 
bark beetle, large, structure, 226. 
bark beetle, smaller European, U.S.D.A. 491. 
Cephalottporium disease, 359. 
disease. Dutch- 

bark beetles as vectors, U.S.D.A. 658. 
bibliography, U.S.D.A. 606. 
causal fungus, dissemination, and control. 
Mass. 60. ‘ 

confirmations, U.S.D.A. 57. 
eradication, 654; U.S.D.A. 201, 460, 637. 
eradication project, summary, 220. 
in Belgium, 212. 
notes, U.S.D.A. 637. 
leaf beetle, notes, N.Y.State 362. 
scale, European, protection of elms from. Ill. 219. 
VertkiUium wilt in Pacific Northwest, U.S.D.A. 
637. 

Elms— 

Chinese, rotting in storage, Colo. 638. 

Insects found in bark and wood, annotated list, 
660. 

Embryonic tissues cultivated in vitro, effect of 
lactogenic hormone, 617. 

Empoasca— 

Jabaet tee Potato leafhopper. 
fabalts, notes, P.R. 612. 
n.sp., description, 222. 

Encephalomalacia in chicks, soybean oil as proven* 
tlve, Wis. 833. 

Encephalomyelitis— 

equine, 108, 854; Nev. 393. 
equine, etiology, relation to streptococci, 639. 
equine, Russian strain, ultrafiltration of virus, 
539. 

notes, Colo. 694. 
spontaneous, in mice, 107. 

Endive, production, U.S.D.A. 026. 

Endocrine- 

glands, relation to inheritance of milk secretion, 
95. 

secretions, role in growth, reproduction, and 
milk, meat, and egg production, 32. 
Engineering, agricultural, bibliography, U.S.D.A. 
111 . 

Engines, tractor, eee Tractor engines. 

Enteritis- 

hemorrhagic, in turkeys, 857. 
infectious, of cats, Kans., 99. 
necrotic, of young pigs not associated with 
Salmonellaf 701. 
necrotic, studies, 246. 

Enterohepatitis, infectious, ue Blackhead. 
Enterotoxemia, infectious, of sheep, summary, 700. 
Entoma, a directory of insect pest control, 657. 
Entomological- 

field laboratories, filing system for, 512. 
laboratory, mobile, U.S.D.A. 364. 
problems, interpretation, use of logarithms’ in, 
214. 

Entomology —alto Insects, 
glossary, 667. 

International Congress in Berlin, notes. 739. * 
work at Florida Experiment Station, 610. 
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Entomophthoraoeae studies, P.R.CoI. 73. 

Enzymes, research, U.S.D.A 584. 

Ephemeral or three-day fever of cattle in Queensland, 
diagnosis, 851 
Ephestia— 

elutellay see Tobacco moth 
figiUiUUaf see Raisin moth. 

Ephydra gracilis, new to Puerto Rico, P R.Col 816. 
Epicypta testata, parasites of, 224. 

Epilachna twreatis, see Squash beetle. 

Epilachna varivestris, see Bean beetle, Mexican. 
Epinasty of potato leaves induced by volatile prod¬ 
ucts produced by tomato stems. 316. 

Epitrix— 

cucumeris, see Potato Ilea beetle. 
parvula, see Tobacco flea beetle. 

Epiurus indagator, notes, 824 
Epsom salts, effect of adding to laying mash, 519. 
Equines in Panama, parasitic worms of, 260. 
EragrosHs cilianensis, embryo sac, 467. 

Eremothecium ashbyii, new fungus parasitic on cotton 
bolls, 207. 

Ergates faber, notes, 218. 

Ergosterol, irradiated, v. fish-liver oil concentrates, 
hypervitaminosis D induced by, 732. 

Eriophyes— 

essigi, notes, U.S.D.A. 658 
gossypii, see Cotton blister mite. 
sheldoni on buds of lemon tree, 831. 

Etiopyga incincta, life history, 372 
Erosion, see Soil erosion. 

Erwinia— 

^ ^ amylovora, notes, 356, 357. 

, carotovora, notes, P.R.CoI. 346. 
caratovora on swedes and turnip.*?, 207 
Erysipelas- 

treated with Proutosil, 248 
treatment with p-beiizylaminobenzenesulfona- 
mide, 249. 

Erysipelothrix rhusiopathiae, smooth and rough type 
cultures, 701 
Erysiphe— 

^germ tubes, growth in deuterium oxide aftei 
exposure to water, 174. 
graminie, effect of various chemicals, 204. 
graminis, overwintering in Alberta, 794. 
P^rythrocytes— 

human, in rabbit serums, inheritance of normal 
agglutinins for, 768. 

of normal children, lipid and mineral distribu¬ 
tion in, 278. 

Erylhroneura comes, see Grape leafhopper. 
Escherichia-Aerobacter group m milk— 

and ice cream, detection, comparison of media 
for, 392. 

and water, determining. Pa. 527. 
dye concentration for analyses, 95. 
formate-ricinoleate broth for detection, 528. 
Escherichia in milk, citrate-ricinoloate agar for de¬ 
tection, 529. 

Estrogens, short teat for, 472. 

Estrone and testosterone compound.*?, comparative 
action on anterior hypophysis, 471. 

PRhoxyl and metboxyl groups in organic substances, 
simultaneous quantitative estimation, 298. 


Ethylene— 

cblorhydrin, decomposition in potato tubers, 
606. 

effect on hemp development, 172. 
oxide for fumigation of empty warehouses, 216. 
Etielta zinckenella, see Bean pod borer, lima. 
Eucharidae, host relations and host records, 374. 
Euetheola rugiceps, see Sugarcane beetle. 

Eumogenia dysderci, notes, 827. 

Euonymus scale, life history and control, 667. 
Eupelmus breticauda, notes, 366. 

Euphorbia Julgens stem rot, control by soil steriliza¬ 
tion, Ill. 201. 

Eurytomidae, phylogeny of, 516. 

Euscelis striatulus— 
control, 822. 

dusting with new materials for, 822. 

Euschistus trnpictiverUris, notes, U.S.D.A. 658. 
Eiiteitix tenellus, see Beet leafhopper. 

Euxoa— 

segetum, types of pseudograssorie of, caused by 
flltrable virus, 825. 
spp. on sugar beet.*?, 825. 

Evaporation in Palestine, 301. 

Evergreen seedlings, effect of acid lead arsenate for 
Japanese beetle control, 509. 

Evergreens planted on station grounds, N.Y.State 
635. 

Evolution theories, critical evaluation, treatise, 467. 
Ewes— also Sheep. 

breeding, wintering, hay supplements for, Mich. 
837. 

large-typo v. sanall-typo and smooth* v. wriiikled- 
typ©, productive value, Oreg. 832. 
oestrus, ovulation, and related phenomena, Mo. 
32. 

Polish, artificial insemination with semen from 
ram in England, G12. 

wintering, emergency rations for, Kaus 84 
Exantbematic fever, transmission by ticks, 105 
FJieristes roborator, parasite of pink bollworm, 668. 
Experiment stations—see also specific stations. 

and report of Advisory Committee on Education, 
editorial, 741. 

Extension work, cooperative, m agriculture and 
homo economics, Federal legislation and regula¬ 
tions affecting, U S.D A 274. 

Fabrics— see also Textiles. 

fireproofing, formulas for, U.S.D.A. 734. 

Fallow, plow less, merits of, Mont. 326 
Families—see also Farm families. 

owner and tenant, on cotton farms, characteris¬ 
tics, 878. 

rural, relief and nonrclicf, sociological analysis, 
[Conn ] Storrs 660. 

Family living in Knott County, Kentucky, U S 
D A. 433. 

Farm— 

American family, evolution of, 266. 
animals, see Livestock and Animals, 
buildings, condition, 705. 
buildings, plans for Northeastern States, U.S. 
D.A. 408. 

Bureau Federation, American, membership, 273. 
business, analysis, AIo 266; Ohio 550. 
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Farm—Contlniied. 

commodities^ home-produced, quantities, prices, 
and values, Mo. 266. 

Credit —also Agricultural credit. 

Administration policy, important issues in 
future, 263. 

equipment, new types, and economic implica¬ 
tions, 264.' 

exports, relation to British Imperial preference, 
U.S.D.A. 118. 
families—sec also Families. 

and families living in small cities, nonrelief, 
total income, U fi D.A. 736. 
disadvantaged, in Alabama, 717 
standard of living in selected communities, 
Mich. 418. 

family and its community problems, 560 
family living, studies in, U.S.D A. 577, 7.35. 
homes in Denmark, 118. 
implements and machinery, 407 
income, differences on 20 least and 20 most suc¬ 
cessful farms, Wis. 864. 

income, relation to poultry enterprise, Kans. 117. 
income, studies, U.S.D.A. 704. 
labor, see Agricultural labor, 
land, corporate-owned, In Iowa, Iowa 124. 
land of Montana, assessment, Mont. 555 
land, tax dclinciuency status in South Dakota, 
715. 

lands, appraisal, 264. 

lands, assessed and sales value, relation, Kans. 
117. 

layout in Indiana, Ind. 873. 
lease, equitable, defined, Tenn. 268. 
leases for Illinois, types, HI. 122. 
machinery, see Agricultural machinery, 
management, types, 264. 
mortgage credit, sound basis for, 265. 
mortgage indebtedness, U S.D.A. 704. 
operation for maximum efficiency, U.S.D A. 858. 
operations, planning on agricultural forecasts, 
practicability, 264. 

operators, mobility in New York State, 878. 
organization, relation to development of agri¬ 
culture, 265. 

outlook for 1938, U.S.D.A. 547. 
ownership, financing by payment in kind, 871. 
population, U.S.D.A. 704. 
population of Southern States, recent changes in, 
558. 

price of Irish potatoes and sweetpotatoes, regional 
dlflerenoes in, Tenn. 418. 
prices and costs, Mich. 866. 
prices, Montana, analysis, Mont. 417. 
products, see Agdcultural products, 
program, annual, economic information in build¬ 
ing, 264. 

real estate assessment, inequalities in, S.C. 871 
real estate values in Ohio, semiannual index, 871 
records and organization of farm business, 411 
records in North Dakota, 411. 
supplies, cooperative purchasing in the South, 
future of, 264. 
taxation, see Taxes. 


Farm—Continued. 

tenancy —see also Land tenancy and Land 
tenure. 

aims of, Okla. 705. 

and Japanese agriculture, U.S.D.A. 118 . 
and rental contracts, N.Dak. 873. 
in Ireland, U.S.D.A. 649. 
in North Carolina, N.C. 411. 
system, proposed adjustments in, Mo 872 
tenure in Iowa, Iowa 715. 
waste gas plants, development. Ill. 259. 
wastes, utilization, U.S.D.A. 584. 
wealth, flow and migration of population, 264 
work stock, breeding, 519. 

Farmers— 

business organizations in Canada, 713. 
Netherlands considers reducing aid to, U.S D.A. 
705. 

on relief and rehabilitation, 272. 

Farmhouses, better heated, studies, Wis. 858. 
Farming —also Agriculture. 

areas, types in New Hampshire, N.H. 126. 
by regions and type-of-farming areas, adjust¬ 
ments m. Mo. 266. 
dairy, see Dairy farms, 
dry-land, see Dry form, 
grain v. livestock, Ind. 619. 
in Appomattox County, economic study, Va 
865. 

in Scotland, profitableness, 411. 
profitable, and life management, treatise, 421 
types and form business studies, S.C. 126 
types in areas of State, Ill. 265. 
types, incomes, and standards of living, com¬ 
parison, Wis. 877. 

Farms— 

arable, changing organization in Great Britain, 

705. 

average size and gross income in dry form area, 
Mont. 409. 

capital investments, receipts, expenses, etc., 
Ill. 265. 

combined man labor, horse, and machinery 
costs with different types of power. Ill. 266. 
electricity on, see Electricity, 
in mid-Devon, movements in output and 
expenses, 705 

income and expenditure in Great Britain, 705 
Iowa, practices on, Iowa 124. 
labor income on, in erosion control area, Ala 
863,864. 

number, size, and type, graphic summary, 
U.S.D.A. 547. 

operated by managers, owners, part-owners, 
and tenants, acreage and value, 111. 266. 
served by electricity, number, 115. 
small, in England and Scotland, government 
establishment, 704. 

small, opportunities and problems, Ill. 864 
small, studies, P.R.Col. 409. 
summary of business records. Ill. 266. 
under different types of tenure, earnings on 
investment. Ill. 266. 

Yorkshire, changes in output and expenditure, 

706. 
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Fasciola-- 

ffigantica, mollusoan hosts in Philippines, 631. 
hepatica, abnormal ovary in, 250. 
hepatica infestation of cattle, P.R. 531. 
Fasclolopsu buskii, susceptibility of mammals to, 696. 
Fata—see also Oils. 

animal, structure and composition, 719. 
vitamin B-sparing action, Ala. 880. 

Fatty- 

adds, higher saturated, of butterfot, 587. 
acids of chrysalis oil, 748. 
acids of milk, composition, U.S.D.A. 687. 
substances of plasma, determination, gravimetric 
technic, 587. 

Fauna, forest and range, status and management, 
U.S.D.A. 656. 

Feathers— 

heterogenous, pigment cells in, 772. 
of male and female pheasants, responses to 
theelin, 323. 

successive, from same follicle, growth rates and 
pigmentation, 310. 

Feeding, equalized, statistical treatment of experi¬ 
ments involving, 833. 

Feeding experiments, see Cows, Pigs, etc. 

Feeding program, protein supplement as basis for, 
510. 

Feeding stuffs— 

analyses, 83; P.R. 521; Tex. 521. 
artificially dried, ground, protein-rich green, 
utilization by ruminants, 677. 

Inspection and analyses. Conn. [New Haven] 86; 

Me. 378; N.H. 677; N.J. 86. 
mixing, grinding, and elevating. Wash. 862. 
nitrogen-free extract, uronic acid In, 520. 
relative value, nomographic charts for, 376. 
sold in State, quantities and retail values, Ala. 
863. 

standards, U.S.D.A. 704. 
vitamin content, N.Y. State 377. 

Fence, electric, controller, N.H. 111. 

Fenusa genus, key, 517. 

Fentua lucifex n.sp., notes, 517. 

Fern poisoning of cattle, Oreg. 847. 

Ferrets, epizootic disease caused by a llltrable vims, i 

606. I 

Fertilization of Arizona soils, Ariz. 13. 

Fertilize!^ 

elements, minor, in soils, N.Y.StateSlO. 
experiments—««« also special crops, 

Ind. 596; Mo. 150. 
grades, report, 756. 
reaction, report, 756. 
requirements of soils, see Soils, 
salts, physical constants, U.S.D.A. 691. 
test plats, layout of, use of law of diminishing 
returns in, 19. 

Fertilizers— 

acid and base-forming quality, changes in 
method of determination, 208. 
acidulated,%riz. 13. 

analyses, Conn.[New Haven] 697; Me. 755; 8.C. 

166; Tex. 310; U.S.D.A. 461; Vt. 186. 
application, 183,766; U.S.D.A. 643. 
band v. broadcast application, N.Y.State 627. 
efficiency on Cecil clay, effect of lime, Ala. 765. 


Fertilizers—Continued. 

evolution of ammoniaoal nitrogen during winter, 
50a 

function and application, 307. 
granular and powdered, changes In soil, N.Y. 
State 627. 

Inspection and analyses, N.H. 755. 
machine, placement experiments in Virginia, 166. 
manufacture and use, 21. 
mechanical placement, U.S.D.A. 858. 
mixed, acid-base balance in. Conn.[New Haven] 
507. 

mixed, technology, U.S.D.A. 501. 
organic v. mineral, N.Y.State. 627. 
problems in Southern States, 184. 
secondary effects, 184. 
use on Florida soils, 596. 

Fescue, Chewing, viability, N.Y.State 626. 

Fiber, cmde, see Cellulose. 

Fidia vUicida, see Orape rootworm. 

Field crops— also Crops, Forage crops. Root crops, 
etc. 

improvement, U.S.D.A. 175. 

Field experiments— 

errors of, factors affecting, 470. 
factorial design, 182. 

Figs, softwood cuttings, a-naphthalene acetic acid for 
rooting, 484. 

Filbert blight bacteria, Oreg. 792. 

Filberts— 

breeding project at Geneva, New York, 64. 
drying, Oreg. 858. 

setting and weight of fruit, relation to shoot 
growth, 487. 

Finances of South Dakota, 715. 

Finger and toe disease of Brassicatt lime for control, 
204. 

Fir, Douglas, region, changes wrought by logging 
and slash burning, 199. 

Fire ant, notes, U.S.D.A. 669. 

Fire blight- 

blossom blight phase and control methods, 
[N.Y.]CorneU 366. 
organism, Infectlvity, 356. 
resistance, relation to maternal inheritance, 357. 
Fire extinguisher, inexpensive, U.S.D.A. 364. 

Fire insurance, farmers’ mutual, development, 
Tenn. 270. 

Flrebrat studies, U.8.D.A. 217. 

Firebrat, temperature preference, 672. 

Fires, forest, see Forest flre(.s). 

Firethom, scab on, U.S.D.A. 201, 638. 

Fireworm, false yellow-headed, on cranberry, 510. 
Fish- 

food, insect, of heavily polluted stream. Pa. 511. 
food, relation to bacteria in lake waters, Wis. 814. 
fresh-water, production of food for, Ala. 815. 
liver oil concentrates v. irradiated ergosterol, 
hypervitaminosis D induced by, 732. 
liver oils, Australasian, vitamin A in, 726. 
liver oils, fresh-water and marine, differences in 
chromogenic properties, 800. 
meal, effect on pigs, 519. 
meal. Intoxication factor in, 237. 
oils added to feeds, loss of vitamin A during 
storage, Tex. 834. 
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Flab—Oontlnued. 

structure and composition, 719. 
swordtail, inheritance of contrasting characters, 
181. 

Fishery products, fresh marine, bacteriology, 720. 
Flavine- 

biological assay for, 426. 

identity with cataract-preventive factor, 570. 

in urine, liver, and milk, 725. 

in white and yellow com. Pa. 569. 

not identical with nicotinic acid, 806. 

Flax- 

culture experiments. Ill. 185; Kans. 34; U.S.D.A. 
618. 

experiments in Utah, Utah 39. 
fiber and oil production, effect of various nutri¬ 
ents, 38. 

fiber, natural cross-pollination taking place in, 
U.S.D.A. 618. 

natural cross-pollination studies, 38. 
oil, quality and quantity, Inheritance, 30. 
production and processing, 475. 
productive varieties developed by the station, 
Oreg. 774. 

rust, reaction to nature and interaction of genes 
conditioning, 645. 

seed, culture experiments, U.S.D.A. 618 
seed, variety tests, HI. 185. 
seedbed preparations, Kans. 35. 
sown at several dates, yields, S.Dak. 35. 
variety-date-of-planting tests, Ariz. 34. 
variety tests, Kans. 34; Oreg. 774. 
yields for grain and forage, S.Dak. 35. 
yields In irrigated rotations, U.S.D.A. 36. 
Flaxseed- 

production in Pacific Coast States, U.S.D.A. 
3.30. 

treatment to destroy soll-borae disease organ¬ 
isms, U S.D.A. 618. 

Flea beetle, stalk, life history and control, 218. 

Fleas, control by naphthalene flakes. Ill. 219. 

Fleas, plague infection in, 832. 

Flesh flies— 
notes, 373 
of Utah, 511. 

Flies— 

house, Bte Housefly. 

new muscoid, in United States National 
Museum, 515. 
white, Btt Whltefly. 

Flood- 

danger on the bottomland, Ariz. 111. 
deposits, increasing fertility, Vt. 186. 
in La Oaflada Valley, California, 859. 
on Republic and Kansas Rivers, 12. 

Floods— 

control, relacion to soil conservation, U.S.D.A. 
455. 

control with contour trenches on range lands, 
U.S.D.A. 406. 

forecasting and control, modernizing, 590. 

Great American, 157. 

in eastern United States, causes, seasons, and 
characteristics, 12^ 
major Texas, of 1986, 859. 
of March 1936,869. 

of Maroh^l936 of New England rivers, 404. 
reoent,'ln United*States, 12. 


Flora—fee alto Plants and Vegetation, 
of Oklahoma, 597. 
of Puerto Rico, 698. 
of Texas, catalogue, Tex. 698. 

Florida Station, work and accomplishments, 619. 
Florists* stocks, freezing temperatures, U.S.D.A. 

I 635. 

j Flour—fee also Bread, 
baking strength, 883. 
beetle, confused- 

fecundity and fertility, effect of differentially 
conditioned flour, 81,82. 
weight and oxygen consumption, 81,82. 
Illinois wheat, baking quality, effect of bleach¬ 
ing, ni. 274. 

sucrose determination in, 447. 

Flower tbrips, damage to cotton, 663. 

Flowers—fee alto Plants, flowering, and Plants, 
ornamental. 

improvement by breeding, U.S.D.A. 178. 
resistant to root knot, 654. 

Fluoride, removal from water, 162. 

Fluorine- 

addition to a low fluorine diet, effect on growth 
and tooth development in rats, Wis. 881. 
content of vegetables, Ariz. 131. 
determinations, new procedure for making, 444. 
distillation, 295. 

in water supply of Alberta, relation to mottled 
enamel of teeth, 784. 
intoxication, clinical-bygienlc'study, 699. 
metabolism in rats and bovines, 836. 
toxicity in drinking water and in spray residues, 
Tenn. 889. 

Fly- 

mortality data, statistical analysis, 827. 
repellent, new, and a blowfly dressing, 100. 
sprays and repellents, U.S.D.A. 658. 
sprays, reipellency of, Del. 610. 
sprays, semiconcentrate tests, 827. 

Fodder crops, tee Forage crops. 

Foliage, sprayed, oil deposit on, improvemouts in 
determination, 661. 

Follicular- 

growth rate and ovulation in guinea pigs, 613. 
sensitivity to pregnancy urine extracts, effect of 
pseudopregnancy, 613. 

Fomet— 

fomentariutf notes, 212. 

ligwitut pathogenicity, factors affecting, Minn. 
810. 

pinkola, nutritional characteristics, 810. 
roteut, paired monosporous mycelia, behavior, 
168. 

species, cultural characteristics, 792. 

Food—fff alto Diet. 

and Drugs Act, Federal, enforcement, U.S.D.A. 
719. 

crops In Tanganyika, Insects injurious to, 660, 
fads, facts, and frauds. Mass. 131. 
imports of Great Britain, increase in, 705. 
intake of young rats held at constant body weight, 
723. 

mixtures, home-made v. commercially prepared, 
cost and quality, U.S.D.A. 719. 
nutrition, and healtb,^t7eatise, 880. 
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Food—Contmued. 
poisoning- 

antimony m, 423. 
due to staphylococci, 423 
two outbreaks, 422. 

with Salmonella erUeritidig in cookeii cream 
Oiling, 423. 

l^reparation, treatise, 421. 
products, analyses, Conn.[Now Haven] 562 
products, detection of gums in, 447 
requirements and food intakes, 564 
technology, treatise, 131. 
wraps and containers, fabrication and hamlling, 
sanitation in, 885. 

Foods— 

and nutrition, elements of, treatise, 131. 
canned, see Canned foods, 
experimental study, textlxiok, 880. 
structure and composition, treatise, 719. 
vitamin Q in, 728. 
vitamins in, U.S.D.A 135. 

Foot-and-mouth disease- 

outbreak in tropical China, value of convales¬ 
cent serum, 396. 

Research Committee, report, 249. 
studies, 100. 

virus, centrifugation studies, 534. 

Forage- 

crops, artificial drying, U.S D.A. 115. 
crops, feeding value, Oreg. 833. 
crops for pigs, Del. 518. 
crops, Improvement, U.S.D.A. 176. 
feeding value for pigs, Pa. 382. 
green, preservation, 474. 
insects in Utah, 511. 
mixtures, variety tests, Kans. 3i. 
plants, composition and use of supplements, 
Utah 85. 

Spangenberg process of sprouting grains, results, 
230. 

Forest- 

diseases and cost of control in Tennessee, 792. 
fire control, technic and equipment, U.S.D.A. 
201, 636. 

fire lookout systems, planning, constructing, and 
operating, U. S.D.A. 636. 
hres, detection on national forests of northern 
California, U.S.D.A. 64. 

highway fills, experimental erosion control on, 
U.S.D.A. 405. 

highways, channel changes on, U.S.D.A, 405. 
insects in New England, 220. 
land, tax delinquency in Arkansas, Ark. 122. 
lands, private, value of sustained yields for, 
U.S.D.A. 489. 

lands, southern, potential development for tim¬ 
ber and naval stores, U.S.D.A. 489 
litter removal, effect on structure of mineral soil, 
304. 

Nows of Ohio, Ohio 344. 
nurseries, use and function of peat in, 345. 
nurseries, use of liquid humate fertilizers in, 489. 
nursery stocks, culture, Kans. 44. 
plantations, planning for Illinois farms. Ill. 344. 
Products Ivaboratory research program, 
U.S.D.A. 637. 
protection, treatise, 491. 


Forest—Continued. 

recreation, bibliography, U.S.D.A. 791. 
restoration in Missouri, papers on, Mo. 636. 
Service, report of Chief, U.S.D.A. 635. 
soil problems in Now England, 789 
soils, calcium relations and base exchange proper¬ 
ties, 304. 

.species of North America, families and genera, 
treatise, 488. 
trees, see Trees. 

types, Adirondack, effect of deer browsing on, 
790. 

Forestry- 

careers in, U.S.D.A. 789. 
in Union of South Africa, 118. 

Forests— 

and w oodland of Tennessee, 344 
national, administration, U S D A. 489. 
national, grazing, U.S.D.A 489 
national, handbook for building stniotural im¬ 
provements, U.S.D.A. 863 
Forficula aurkulariat see Earwig, Euroi»ean. 
Formaldehyde- 

disinfecting properties for incubators, 856. 
injury to foliage by, U.S.D.A. 635. 
reaction with amino acids, 586. 

Forinamide as nitrogen source for plants, 165. 
Fossaria parra, winter habits, 508. 

Foulbrood— 

American, resistance work, 516 
American, studies, 227. 
resistance to, U.S.D.A. 668 
4-n club members, occupational preferences, Ill. 274 
Fowl— 

and turkey hybrids, 181. 
cholera occurrence, P.R. 631 
mite,-northern, control, Mich. 110. 
paralysis, see Paralysis, 
pest, transmission to ferrets, 541. 
pest virus, variations In, 541. 
pox control, N.H. 99. 

pox immunization, modified pigeon pox vaccine 
virus for, 541. 
pox, occurrence, P.R. 531. 
pox, studies, Oreg. 847. 

with curved breastbone, unilateral curvature of 
breast musculature, 523. 

Fowls—«« also Chickens, Hens, Poultry, etc 
blood, chemical studies, N.H. 681. 
body weight, egg weight, sexual maturity, and 
growth rate, 523. 

creeper and normal, castration and length of 
bones of appendicular skeleton, 771. 
epidemic tremors, N.H. 99. 
hen feathering in, further explanation, 771. 
inbred, use for top-crossing, 610. 

Japanese Bantam, lethal mutation in, 768. 
lymphoid deposits in tissues, antigenic proper¬ 
ties, 99. 

nematode parasite of, 361. 

Polish Qreenleg, inheritance of plumage color 
and physiological characters, 610. 

Polish Qreenleg, rate of feathering, inheritance 
and correlation with certain characters, 610L 
produced In matings of double heterozygotes 
with double recessives, linkage tests, 319. 
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Fowls—Continued 

reaction to colon-paratyphoid group of bacteria, 
855. 

Sebright Bantam, hen feathering in, 180. 
sexual maturity and length of laying year, link¬ 
age between, 770. 

sexual maturity and persistency In, measure¬ 
ment, 771. 

shank length as criterion of inherent size, 32. 
shank length, measuring device for, 31. 

Foxes— 

paratyphus in, 256. 

red, summer and fall foods in Massachusetts, 657 
red, tagging studies, 71. 

Well’s disease in, 255. 

work at Fur Animal Experiment Station with, 
U.S.D.A. 656. 

Frankliniella— 

fusca, $€€ Tobacco thrlps. 
runnerif damage to cotton, 663. 
triiici, see Flower thrips. 

Frit fly, anatomy, biology, and control, 224 
Frogs and toads of eastern North Carolina, 508 
Frosts, spring, 11. 

Fruit- 

bacterial rot, epidemics of, P.R.Col 340. 
diseases— 

control by spraying, 638. 
eradication activities, U.S.D.A. 491. 
in Connecticut, U.S.D A. 67. 
m Florida, U.S.D.A. 637. 
in Ozark section of Missouri, U.S D.A 6.37. 
studios, 208. 
flies, autccology, 828. 
juices, commercial production, Calif 5S9. 
markets, Philadelphia wholesale. Pa 415 
motli, oriental- 

baits for, tests, 370. 
biological control, N.Y.State 659. 
bionomics and control, Del. 610 
control by parasites, U.S.D.A 658 
importance. Ill. 219. 
oil dusts for. 111. 219. 

parasite situation, notable changes m, 512 
pickers, lodging and accommodation of, bylaws, 
715. 

products, research, U.S D A 584. 
skins, research, U.S D A. 584. 
storage houses, insulation. Pa 482. 
thinning, relation to developmental morphologj 
findings, N Y.State 628. 
tree brown rot diseases, 208. 
tree embryo, growth, effect of ringing and defolia¬ 
tion, N.Y.State 628. 

tree embryos, artificial culture, N.Y.State 628 
tree little leaf or rosette, cause, 503. 
trees, chilling requirements for opening of buds. 
Calif. 46. 

trees, growth and composition of leaves, effect of 
fertilizer treatments, N.Y.State 628. 
trees, phloem necrosis disease of American varie¬ 
ties in Italy, 208. 
trees, winter injuries, 208. 


Frultfly— 

Mediterranean— 

baiting, trapping, and luring experiments, 81. 

in citrus, sodium fiuosilicate bait for, 80. 

low temperature treatment of grapes for, 
U.S.D.A. 669. 

parasitization in Hawaii, U S D A 224 
Mexican— 

attractiveness of fermenting sugar solution, 
factors in, 372. 

control by traps, U.S D.A 058. 

Fruits —also Orchards, Apples, Peaches, cit 
artificial tissue culture, 758 
bramble, leaf and cane spot, Oreg 792. 
canned, seizures under McNary-Mapes amend¬ 
ment, U.S.D.A. 719. 
carlot shipments, U S D.A. 657. 
cold injury curves, 484. 
culture experiments, Kans. 44. 
dried, insects affecting, 660. 
dropping, Del. 482. 

drying and dried, shade cloth for excluding 
insects from, 223; U S D A 217 
effect on fecal fiora and intestinal reaction in diets 
of rats, 425. 

freezing temperatures, U S D A. 635. 
frozen storage, behavior of vitamins in, 135. 
growing for home use. Ill. 785 
improvement and genetics, U.S D.A. 178. 

. insects affecting, Kans. 73. 

marketing in Connecticut, [Conn.jStorrs 119. 
marketing in Peoria, Ill. 120. 
new, tests, Colo. 626. 

parthenocarpic, induced by spraying with 
grow th-promotmg compounds, 761. 
pre-servation, Oreg. 752. 
propagation, Oreg. 781; P.R.Col. 335. 
ripening and keeping quality, effect of gas 
emanated from, Oreg. 781 
small, diseases, 805; U.S.D.A. 491. 
small, diseases and insects, 807. 
small, variety tests, Oreg. 781. 
stone, bacterial spot, Del. 492. 
stone, brown rot of, U.S.D.A. 637. 
stone, diseases, U.S.D.A. 491. 
stone, shot-hole disease of, Calif. 67. 
stone, winter injury and drdUght damage, 339. 
varietal problems in, 191. 
variety tests, Oa. 626; Kans. 44; Oreg. 781. 
vitamin C in, effect of cooking and canning, 430. 
waxlike coatings, research, U.S.D.A. 584. 
wholesale markets in Baltimore, Md. 120. 

Fuels, tests in low-compression tractors, 860. 

Fumigants for control— 

of insect pests, U.S.D.A. 659. 
of stored grain pests, HI. 218. 

Fundella eistipennis, see Caribbean pod borer. 

Fungi— 

ascus formation, relation to pH values, 318. 
causing decay of apples in cold storage, 651. 
decaying plant material and native woods, in 
Honduras, U.S.D.A. 346. 
grown on malt agar plates, toxicity of copiier- 
lime-arsenic mixtures to, 347. 
in wood, temperatures necessary to kill, 666. 
of Kansas on new hosts, 638. 
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Fungi'-Continued. 

of Philippines, enumeration and bibliography, 
607. 

of southern Appalachians, 607. 
on agar media, tolerance of liquid air tempera¬ 
tures by, 640. 

that prey on free-living terricolous nematodes, 

666 . 

wood-destroying— 

and other plant pathogens of Missouri, 809. 
and wood-staining, identification, detection, 
and culture, 213. 
notes. Fa. 492. 

nutritional characteristics, 810. 
role in study of enzymatic hydrolysis of 
cellulose, 70. 

Fungicide, foliage, red copper oxide as, N.Y.State 
639. 

Fungicides—we aUo Sprays and specific kinds. 
analyses, N.J. 625. 

composition, Conn.[New Haven] 364. 
copper, see Copper, 
milder, disease control, 204. 
potentialities for combating plant disease, 354 
summer, on apples in western New York, 355. 
tests, U.S.D.A. 635. 

Fungus, green muscardine, on periodical cicada, 823. 
Fungus, nematode-catching, formation and opera¬ 
tion of traps in, 811. 

Fur farming, summary, 813. 

Fur laws, abstract, U.S.D.A. 813. 

Fur-bearing— 

animal research, U.S.D.A. 656. 
animals, breeding, U.S.D.A. 179. 
animals of Missouri, survey, 507. 
mammals of California, 656. 

Fusarium— 

conglvtinaTis, resistance of cabbage to, 349. 
culmorum, overwintering in Alberta, 794. 
disease of gardenias, Colo. 638. 
diseases, new, identification and investigation, 
N.Y.State 639. 

longevity in barley kernels and relation to 
emetic effect, 59. 
tifcopersici. notes, Ga. 638. 
mortiliforme subglutina'ns on banana, 358. 
niveum on watermelon, seed transmission, Del. 
492. 

oxysporumf notes, 63 
root rot of carnations, Colo. 638. 
rot of muskmelons, U.S.D.A. 499. 
solani. eumartii, notes, 63. 
sp. on Clarkia eleganSf 506. 
spp. as root parasites of alfalfa and sweetclover, 
795. 

zonatum, notes, 62. 

Ftisicladium pyracanthae, notes, U.S.D.A. 638. 
Futurefr- 

market, effective, essentials of, 264. 
trading, past nnd present theory, 264. 

Gaigeria pachysceas — 

morphology and life history, 694, 814. 
removal from sheep with tetrachlorethylene, 100. 
Galactin in rat pituitary, experimentally altering, 
324. 

Galactose, cataract-producing action, effect of pro¬ 
tein or cystine intake, 571. 


QiUeruceUa xanthomelaena, see Elm leaf beetle. 

Gall midge, new, of watermelons. Arts. 72. 

Galls, secondary, induced by Indoleacetio acid- 
lanolin mixture, 639. 

Game- 

big, preserves and ranges for, U.S.D.A. 812. 
birds, banding, U.S.D.A. 656. 
cover, Wls. 813. 
farms, 507. 

feeding, winter, different grains for, Wls. 813. 
fluctuation, disease as factor, U.S.D.A. 813. 
management by Oregon Station, Oreg. 813. 
survey of Missouri, 507. 

Gapeworms, development, 83 
Gapeworms in turke 3 rs, 543. 

Gardenia canker disease, 506. 

Gardenias— 

forcing flower buds with low temperature and 
light, 198. 

Fusarium and Alternaria diseases, Colo. 638. 
Garlic- 

production, U.S.D.A. 626. 
variety tests, P.R.Col. 335. 
wild, life history and control. Ill. 185. 

Gases— 

adsorption by soils, U.S.D.A. 592. 
physical constants, U.S.D.A. 591. 
solubility, determination in pure liquids, 749. 
within a closed chamber, method of stirring, 312. 
Gastroenteritis, parasitic, of calves, dii^osis, 853. 
Oaurax araneae, life history, 827. 

Geese, fatty livers in, produced by overfeeding, 842. 
Oeigeria aspera, isolation of bitter principle geigerin, 
100 . 

^Gelatin— 

and salts, mixtures, activity coefficients and 
membrane equilibrium in, 585. 
properties, effect of salts, N.Y.State 584. 
structure and composition, 719. 

V. Dariloid as ice cream stabilizer, Kans. 96. 
Oelechta salxeiphaga n.sp., description, 224. 

Genes, color-producing, in Bantam crosses, 611. 
Genes of fowls, mapping, 768. 

Genetics— 

and the origin of species, treatise, 467. 
animal, papers on, 768. 
chronology, U.S.D.A. 174. 

International Congress, notes, 739. 

Geology of Ogden Valley, Utah, 403. 

Georgia- 

Coastal Plain Station, notes, 287. 

Station, notes, 736. 

Station, report, 735. 

Geotropism in plants, 464. 

Germinal response in male mice to environmental 
conditions, 320. 

Oibberella saubinetii — 

carbon metabolism on glucose, 466. 
longevity in barley kernels and relation to 
emetic effect, 59. 

Ginger root production in Puerto Rico, 337. 

Gizzard lesions and swollen gizzard linings, dietary 
factor preventing, Wls. 833. 

Gladiolus— 

corm behavior in, relation to season of bloom, 342^ 
cormels, autumn-harvested, spring treatment, 
198. 
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Oladiolufr—Continued. 

conns, freshly harvested, ethylene chlorhydrln 
method for hastening germination, 198. 
insects in Iowa, Iowa 72. 
parthenocarpy of, induced by /J-indolylacetic 
acid, 315. 

thrips, control, Iowa 72. 
thrips in British Columbia, status, 220. 
thrips in western Washington, 513. 
thrips, notes, U.S.D.A. 658. 

Class electrode, measurement and regulation of pll 
with, 699. 

Otioeladium culture filtrates, isolation of toxic sub¬ 
stances from, 767. 

Qlobin, utilization by anemic dogs to form new 
hemoglobin, 886. 

Oloeosporium ampeUtphagum, notes, P.R.Col. 346 
Olomerella dngtUata, notes, U.S.D.A 638 
Olo98ina-^ 

investigation and reclamation. 393. 
revision of species, 828. 

Olotsonotui crataegi as apple pest, N.Y.Stato 659. 
Glucose toleradoe of cows, 627. 

Qlucosides, cyanogenetic, qualitative test for, 446. 
Qlutathlone— 

concentration and heredity size, 319. 
concentration in animal blood and dilTerence m 
size of breeds, 179. 
in blood of anemic rats, 281. 

Gluten bread, research, U.S.D.A. 684. 

Glycine— 

as protein substitute for growing sheep, 678. 
relation to growth, 134. 

Otypta rufiscuteUariSf notes, 612. 

Gnat, chaoborid, life history, habits, and control, 
Calif. 80. 

Onorimoschema— 

altUolani n.sp., description, 224. 
lycoperitceUa, see Tomato pinworm. 

Goat- 

fever of sheep and goats, Tex. 394. 

lice, U.S.D.A. 668. 

lice, control, sulfur dips for, 829. 

Goats— 

Angora, breeding problems, U.S.D.A. 179, 
dipping, round vat for, U.S.D.A. 217. 
diseases, ten years study in Texas, 531. 
hookworm parasite of, 694. 
inherited hairlessness in, 469. i 

internal parasites, control, use of manure bag 
for, P.R. 631. i 

milk, Improvement, U.S.D.A. 179. 
milk, size of fat globules in, 844. 
milking, seasonal variation in birth rate. Mo. 
239. 

pathogenicity of organism of bovine pleuropneu¬ 
monia, 266. 

Goldfish for determination of toxicity of new in¬ 
secticidal compounds, U.S.D.A. 669. 
Gonadomimetic, suggested term, 772. 

Gonads of bypophysectomlzed rats treated with 
pituitary FSH and LH, function, 474. 

Goose, Hawaiian, structural modifications in, 608. 
Gooseberries— 

breeding, HI. 191. 

Improvement, U.S.D.A. 178. 


Gooseberry— 

fruitworm, notes, N.Y.State 669. 
pest, new, in Colorado, 669. 
Oorgoderalfimplicavatlsecond intermediate hosts for, 
250. 

Oossyparia spuria, see Elm scale, European. 
Government— 

m rural America, 661. 
local rural, cost of. Mo. 123. 
response to agriculture, U.S.D.A. 561. 
Governments, local, measuring efQcieney, 264. 

Grade crossings, elimination, progress in, U.S.D.A. 
644. 

Grafting- 

asphalt emulsions used In, 782. 
ring, producing stock effects with, 782. 

, Grafts, temperature, effect of type of wax and shad¬ 
ing, 46. 

Grain —also Cereals and Oats, Rye, Wheat, etc. 
acid saccharification, alcohol yields from, 300. 
and pea combinations for hay, Oreg. 774. 
black stem rust outbreaks, factors affecting, 
U.S.D.A. 460. 

cutting, time required using various pow er units. 
Mo. 266. 

diseases in Georgia, U.S.D.A. 201. 
drying. 111. 259. 

elevators and warehouses, farmers', in North¬ 
west, 416. 

elevators, cooperative, of Nebraska, operating 
status, 714. 

elevators, farmers, successful operation. 111. 269. 
feeding, limited, for dairy cattle, 387. 
grinding for lactating dairy cattle, value, 387. 
office, Argentine, opened in Europe, U.S.D.A. 
649. 

prices, regional variation in, Tenn. 556. 
small, effect of injury in imitation of hail damage, 
Iowa 37. 

smut, control. Mo. 201. 
standards, U.S.D.A. 704. 
stored, insects and mites associated with and 
their parasites and predators, U.S.D.A. 72. 
stored, new insecticides for. Ill. 218. 
trade, international, 415. 
yields, relation to climatic factors, Mont. 326. 
Gram- 

branching habit in, Inheritance, 28. 
foliage color and rough seed coat, inheritance, 28. 
seed characters in, inheritance, 28. 
stain, colloidal iodine as modification of, Mich. 9. 
Granary weevil- 

biology and control, 218. 

control with dust insecticides, 217, 218. 

Grape- 

berry moth in northern Louisiana, U.S.D.A. 668. 
buds, injury caused by low temperatures, 197. 
court-nou6, parasitic, summary, 209. 
cuttings, muscadine, carbohydrates in, Ga. 626. 
dead arm disease, 792. 
diseases, 208. 

juice, composition, effect of vine training, 197. 
leaf folder and parasites, 667. 
leafhopper, control, HI. 219. 
leafhopper, control by light traps, 660. 
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Grape—Continued. 

leafhopper, reduction by burning over surround¬ 
ing areas, U.S.D.A. 658. 

leaves, development and laws of their structure, 
26. 

rootworm In northern Louisiana, U.S.D.A. 658. 
seeds, germination, eiTect of after-ripening at 
5° C., 633. 

Grapefruit- 

culture, P.R.Col. 335. 

leaf chlorosis, control, P. 11. 211. 

Marsh, fertilizer requirements, Ariz. 43 
trees affected with mottle-leaf, effect of zmc ap¬ 
plications on crop, 808; Oahf. 807. 

Grapes— 

American, growing, factors in, 335. 

Black Corinth, pollination and fruit setting, 340. 
development and improvement, U.S.D.A 178. 
fertilizers, rootstocks, and pruning, N Y State 
628. 

Hunt, nature of pigment in, Ga 626. 
muscadine, culture, harvesting, and 
U.S.D.A. 788. 

muscadine, nonvolatile acids In, Qa. 626. 
muscadine, propagation, Ga. 626. 
northern or bunch, rootstocks for, Ga 626 
nutritional requirements, Mo. 189. 

Oregon, notes, U S.D.A. 638 
precooling and transportation, U S D.A. 626 
varieties, American, U.S.D A 340. 
varieties, comparative resistance to low tempera¬ 
tures, 111 191. 
varieties for Florida, 335. 

\ ariety and cultural tests, Kans. 44 
variety tests, N.H. 44, Orog. 781. 
vinifera, nematode-resistant rootstocks for, 
U.S.D A. 620. 

Grapevines— 

affected with brushwood disease, new fungus in 
roots, 209. 

deterioration in saline soils, 341. 

Grapholitha-' 

mglesta, see Fruit moth, oriental. 
packardif see Cherry frultworm. 

Grass— 

artificially dried, production, 687. 
balds in high southern Appalachians, 597. 
drying, recent developments In, 116. 
embryo sac studies, 467. 

growth, effect of various proportions of peat in 
lawn soils, 331. 

native, use in beef cattle feeding, Kans. 84. 
seed, native, collection in Great Plains, 481. 
smuts, comparative morphology and taxonomic 
relations, 642. 

staggers and magnesium metabolism, 102. 
Grasses—•««« also Grassland, Lawns, Meadows, 
Pastures, etc 

bluestem, seed production and growth under 
Irrigation, Kans. 35. 

breeding, Ore?. 774; Pa. 474; U.S.D.A. 175. 
development during seeding year, 474. 
forage, yields, S.Dak. 36. 
infection with Puccinia graminis, 497. 
magnesium in, ratios between this and other ele¬ 
ments, 441. 

methods of ensiling, Vt. 239. 


Grasses—Continued. 

pasture, breeding, Kans. 34. 
pasture, drouglit Injury and reestablisliraent, 
Kans. 35. 

pasture, mineral deficiencies. Pa. 518. 
pasture, nothern and southern, comparison, 183. 
pedigree and indigenous strains, field tests, 474. 
productive varieties developed by the station, 
Oreg. 774. 

range, composition, seasonal changes in, Ariz. 83. 
Rhynchosporium scald, 58. 
seed production, Oreg. 774. 
seed production, technic at Welsh Plant Breed - 
ing Station, 481. 
studies, 319, Kans. 73. 
studies, additions to fiora of Arkansas, 311. 
turf, fertilizer experiments, Pa. 474. 
variety tests, Ill. 185, Kans. 34; Mont. 326; Oreg 
774. 

wire, from .salt sick and healthy areas, copper 
and other trace elements in, 750 
Grasshopper- 

baits, Epsom salts as substitute for arsenicals in, 
819. 

baits, new base materials and poisons, Nebr 663. 
campaign in Manitoba, 512. 

Chinese rice, studies, 220. 
control, emergency. Mo. 219. 
control, progress in, U.S.D.A. 510. 
differential, Colo. C59. 

differential, baits for, comparative effect!venesss, 
366. 

differential, developmental time of embryos, 
effects of low temperature, 513. 
outbreak in Oklahoma, 366. 
outbreaks in Ontario, 512. 
range, problem of, 663. 
survey Cor eastern Kansas, 003. 
two-striped, Colo. 659. 

two-striped, baits for, comparative effectiveness, 
366. 

Grasshopiiers— 

British, and their allies, 819 
fuimgation for, U.S.D.A. 658 
in Iowa, 510. 

in Oklahoma, protective and control measiirc.s, 
Okla. 513. 

nematode parasite of, biology, 220 
range, spraying for control, Anz. 72. 
short-horned, of northeastern Texas, 75. 
species and distribution of 1934 and 1935 out¬ 
break, U.S.D.A. 217. 
survey in Utah, 611. 

Grassland— also Grasses, Meadows, and Pastures, 
dairy farming, trends in, 706. 
on a midland farm, productivity, 706. 

Gray Herbarium, recent additions from southeastern 
Virginia, 598. 

Grazing—scf also Range. 

lands, value of different grades, Mont. 409. 
systems, comparison. Mo. 185. 

Great Plains, future of, report of Great Plains Com¬ 
mittee, 410. 

Green bug— 

as vector of sugarcane mosaic, 800,817; U.S.D.A.. 
658. 

notes, Ga. 669. 
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Greenbottle flies, notes, 373 
Greenhouse leaf tier, control, 111. 219. 

Greenhouse thrips on oranges, 819 
Greenhouses— 

construction and management, Ohio 488. 
damping-off in, N.Y.State 639 
Grindstone, power, use of V-belt for, N H. 111. 
Grocery chain stores and large farm cooperatives, 
relations, 871. 

Grouse— 

endoparasitic infestations in, Minn. 402. 
ruffed, management, 72. 

Growth— 

and senescence curves, relativity of physiologic 
time and physiologic weight, 674. 
longitudinal, in seedlings, effects of continuous 
and of intermittent illuminations, 171. 
substances— 

accessory, role in plant growth, 601. 
comparative effectiveness of acids, esters, 
and salts, 317. 

effect of light and dark on responses of plants 
to, 317. 

effect on algae, 604. 

effect on propagation of Daphne cuttings, 312 
effect on root development of shrub, 701 
effect on rooting response of cuttings, 316. 
histological reactions of bean plants to, 602 
methods for study, 152. 
of group A, quiintitativo determination, 6 
produced by Raphanm satwus seedlings, 316 
(irylloblatta campodeiformU in Montana, 819 
Guanidine, Sullivan colorimetric test for, examina¬ 
tion. 588 
Guinea pigs— 

coat color, genic effects on, 768. 
time of ovulation, diagnosing, 612. 
white spotting in, biometric study, 768 
Guineas, production, Kans. 84. 

Gull, black-headcd, treatise, 657. 

Gummosis of Elaeagnus angustifolia, Ariz 57 
Gums, detection in food products, 447 
Gypsy moth- 

caterpillars, taste threshold of various sub¬ 
stances, 514. 
notes, U.S.D.A. 658. 

Gyrabasciis echinus n.sp. from songbirds, 250 
JIabrobracon juglandis— 
genetics, N.O. 219. 

vitality of two strains under different conditions, 
218. 

TTadenInae, North American, genotypes. Pa. 514 
Haemaphysalis spp. in Formosa, 251 
Ilaematuria, bovine, in British Columbia, 100. 
Ilaemonchus contortus, persistence on bluegrass 
pasture, 853. 

Ilaemoproteus-' 

columbaCt pigeon malaria due to, 403. 
in blood of Nebraska birds, 857. 
lophortyx, notes, 226. 

Hair pigment, 95. 

Hair pigmentation, sensitivHy in Russian rabbits, 
470 

Hairlessness in animals, 469. 

Hairy root organism, carbon metabolism, 495. 
Hallbut-Ilver oil, vitamin A in, 299. 

IMotydeus destructor in South Australia, 832. 


Ham beetle, red-legged, life history and habits, 220. 
Hamster, Syrian, susceptibility to Brucella abortus, 
396. 

Haploids, experimental production, 468. 

Hares, varying, parasitological reconnaissance in 
Alaska, 695. 

Harlequin bug eggs, endophagous parasite of, 374. 
Harmologa oHongana, notes, 824. 
llarmostomum pellucidum, notes, Minn. 403. 
Ilarpiphorus maeulatus, notes, Kans. 73 
Harvest mite, ecology in British Isles, 82. 

Hawaii Station, notes, 435. 

Hawaii Sugar Planters’ Station, notes, 435. 

Hay- 

baling following field curing, U.S T) A. 687. 
chopped, storage in ventilated containers, 263 
chopping before storing, TT S 1.) A 687 
consumption of Holstein calves, 94. 
crops, diseases of, U 8 D.A. 491. 
crops, experiments, Ala. 475. 
crops, production, changes in, Ala 863 
drying, HI. 2.59. 

lands, neglected, experiments on, N FT. 35. 
lospedeza, soybean, and alfalfa, comparison for 
milk production, Mo. 238. 
making, 387, 833. 

plants, growth and composition, effect of reseed¬ 
ing and fertilization, Vt. 186. 
plants, mountain meadow, nutritional character¬ 
istics, Colo. 67.5 

prairie, limited rations and avitaminosis in dairy 
heifers, 94. 
production, S.C. 548 

production, clover V timothy for, Ind 6i9. 
shrinkage to improve storage methods. Ill. 185. 
silage, and roughage, artificially dried, compara¬ 
tive digestibility and feeding value, Vt. 239 
spontaneous ignition, U S D.A 584. 
standards, U.S D.A 704. 
storage requirements, effect of chopping, Wls. 858 
storage structures, design, Wis 858. 
storing methods, comparison, 116. 
tune of cutting test, N.H. 35. 
lime required for mow mg and raking, Mo 266 
Health— 

and digestion, treatise, 42-^. 
and length of life, role of recent studies in nutri¬ 
tion on, 722. 

of preschool children, 424. 

Organization of League of Nations, scientific 
work of, 722. 

public, practice In rural areas, treatise, 101 
services, cost and availability In plateau area, 
879. 

Heat--8e« also Temperature 

yiroduction, measurement from insensible loss of 
weight, 565. 

Heath-moor or reclamation dise.i.se, relation to 
copper, 204. 

Heating system, warm-air, in research residence, 
summer cooling in, 545. 

Ilegari fodder, ground, v. alfalfa hay for lamlr fatten¬ 
ing, N Mex. 88. 

Heifers, fattening, 836. 

IJeliothis^— 

obsoleta, see Bollworm, Corn earworrfl, and 
Tomato fruit worm. 
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Oontinued. 

phloxiphaga and H. obtoleta, dilTerentiation in 
tomato fields, 825. 

Helminth— 

parasites of domesticated animals in India, 101. 
parasites of sheep in Canada, overwintering, 400. 
parasitism in domestic animals, 101. 
Helminthology, medical and veterinary, treatise, 101. 
HelmirUhospoTium^ 

longevity in barley kernels and relation to 
emetic effect, 69. 

tativum, overwintering in Alberta, 794. 
tativum, variation in, nature of, 793. 
sp. on Ctarkia elegana, 506. 

Helminths, spread in one year from infected to un¬ 
infected poultry yards, 251. 

Hematology, normal and pathological, of fowls, 
N.0.256. 

Hematopoiesis, effect of artificial achylia gastrica 
and diet restricted in vitamin Q, 428. 

Heme and hemin, effect on action of gonadotropic 
extracts of pituitary on size of ovaries, 617. 
HemeTOcampa psevdotaugaia, ate Tussock moth, 
Douglas fir. 

Hemiptera, general catalogue, 820. 

HemiteUa thgridopterigia, notes, 824. 

Hemlock, western, yield tables in even-aged stands, 
U.S.D.A. 491. 

Hemoglobin- 

formation, factors affecting, Ill 229 
formation in anemic rats, effect of cobalt,Wis. 
881. 

in blood of scorbutic guinea pigs, photometric 
determinations, 8. 
regeneration- 

effects of proteins from nme different sources, 
Wis. 881. 

in anemic rats, relation to iron intake, 282. 
rate, effect of proteins on, 724. 
value of liver treatment, relation to its iron 
and copper content, 426. 

Hemorrhagic- 

disease in cattle, Nev. 393. 
septicemia, see Septicemia. 

Hemp, development, effect of cJirbon monoxide, 
ethylene, and KMn04,172 
Hens— 

blood composition during life cycle, 234 
broody, prolactin in pituitaries of, 617. 
energy metabolism, 624. 
laying—we also Egg production, 
housing, Mo. 269, 

livability predetermined by management of 
chicks, Ohio 841. 

natural egg cycle, effect of environmental 
factors, Ariz. 83. 

protein supplements for. Wash, 90. 
yearling, forced molting, Oreg. 833. 

Hepatitis, infectious necrotic, new vaccine for, 108. 
Heredity— 

biomechanio thibry and nature of recessive 
genes, 767. 

fundamentals for breeders, U.S.D.A. 174. 

in animals, 319. 

in dogs, U.8.D.A. 179. 

in mammals, 31. 

in Philippine rats, 769. 


Heredity—Continued. 

in Polish Oreenleg fowls, 610. 
in rice, 28, 29. 
of characters in gram, 28. 
of characters in sorghum, 29. 
of color, see Color inheritanoe. 
of duration of pregnancy, birth weights, and 
teat number in swine, 180. 
of earliness and other characters in Garnet X 
Red Fife wheat cross, 30. 
of fowl paral 3 r 8 is resistance, 856. 
of height of plant in millet, 176. 
of oil in flax, 30. 

of phenol color reactions in wheat, 177. 
of pb 3 ^iological characters, 767. 
of Pvthium root rot in sorghum, 64. 
of rest period of seeds and other characters in 
peanuts, Fla. 176. 

of seed and leaf characters in soybeans, HI. 185. 
of size and character of eggs. Mass. 470. 
of size in pigeons, 771. 

Hermaphrodites, mammalian, reproductive organs 
response to injections of pregnant mare serum, 
471. 

Herpetologists, two early Puerto Rican, P R.Col. 
813. 

Hessian fly— 
j control, Mo. 219. 

I distribution in Kansas and seasonal history, 

Eans. 72. 

eggs and breezing temperatures, 669. 
infestation at harvest time, U.S.D.A. 224. 
notes, U.S.D.A. 658. 
parasite, biology, 82. 
resistance of wheat to, Kans. 73. 

ITeterakia — 

gallinae in chickens in Australia, 401. 
gaUinat, fife history and economic importance, 
856. 

gallinae, notes, 361; Minn. 403. 
of pigeon and fowl, intertransmission, 259. 
papxlloaa, vector and reservoir host of blackhead 
organism, 703. 

Uetcroauxin— 

applied to soil and plants, plant growth effects, 
173. 

growth-promoting properties, 173. 
precursors, chemical nature and activation, 26. 
responses of bean and tomato to, 498. 
stimulation of cambial activity by, 603. 
upward effects in coleoptiles and stems, 173. 
Heterobasidiao, sexuality, 705. 

Heterosis, physiology of, 610. 

Hexuronic acid, see Ascorbic acid. 

Hickory— 

Fornow, rediscovery in Washington, D. C., 199. 
shuckworm on pecan, U.S.D.A. 668. 

Hides and skins, research, U.S.D.A. 584. 

Highway- 

administration and finance in New York, de¬ 
velopment, (N.Y.jCornell 872. 
planning and construction, large-scale, U.S.D.A. 
544. 

Highways, see Roads. 

Hippoboaca martinaglia n.sp., description, 100. 
Hippoboscid flies of birds, host list, 515. 
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Histidine, effect on hemoglobin production in ane¬ 
mia, 674. 

Histomonas enterohepatitis in turkeys and otiicr 
birds, pathology, 402. 

Hog cholera-^ 

control, U.S.D.A. 630. 

immunization, early research and pre<^‘nt-iiay 
problems, 400. 
in Brazil, 108. 
in Tennessee, 694. 
studies, 246. 

Hogs, set Pigs and Swine. 

Holly blooms, spraying with growth-promoting 
substances, effect, 761. 

Home economics, cooperative extension work in, 
Federal legislation and regulations affecting, U.s 
D.A. 274. 

Home management studies, Ill. 286. 

Homes— 

marginal, rating from observation, 273. 
physical equipment, relation to their residential 
holding power over sons and daughters, 27.3 
Homogenization efficiency, evaluating by improved 
photomicrography, 95. 

Homoptera, biology, N.C. 219. 

Honey plants, U.S.D.A. 658 
Honey research, U.S.D.A. 584. 

Hooghalen disease and composition of cereal plants, 
205 

Hookworms of sheep and goats, 814, 694. 

Hop- 

diseases, virus, N.Y.State 639. 
downy mildew, N.Y.State 639; Orcg. 792. 
mildew resistance, breeding for, U.S.D A. 626 
pickers, lodging and accommodation of, bylaws, 
716. 

virus disease, slip-down, description, N.Y.State 
350. 

Hops— 

cost of production in Oregon, 412. 
improvement, N.Y State 627. 
origin, development, use and breeding, U.S.D.A. 
178. 

testing varieties from various sources, N.Y. State 
627. 

time for gathering, N.Y.State 627. 

Hormodendron ciado8porioide$ on Clarkia elegans, 606. 
Hormone- 

extracts, lactogenic, chemical analysis. Mo 181. 
follicle-stimulating, cresol extraction from preg¬ 
nancy urine, 618. 

lactogenic, chemical analyses, 471. 
male, in chicks and testis-comb relations, 320 
male, relation to age, 471. 
male, synthetically prepared, effects, 471. 
Hormones— 

follicle^timulating— 

administration to hypophysectomized rats, 
effect on spermatogenesis, 474. 
and luteinizing In hypophysis of female rat, 
changes in relative amounts, 473. 
quantitative assay, 473. 
gonadotropic, comparative studies, 617. 
gonad-stimulating, comparative action on ova¬ 
ries, 473. 

gonad-stimulating, preparation, properties, and 
use, 03. 


Hormones—Continued. 

hypophyseal gonadotropic, and luteinization 
phenomenon in rats, 473. 
oestrogenic, complete and incomplete from dif¬ 
ferent sites in rat's ovary, 473. 
oestrogenic, effect on lactation and on phos¬ 
phatase of blood and milk of lactating cow, 772. 
oestrogenic, short test for, 472, 
of higher plants, monograph, 601. 
plant, commercial applications, 761. 
plant, physiologic curve of response by seeds, 
growing plants, cuttings, and lower forms, 761. 
plant, possible importance in horticulture, 189. 
plant, salt accumulation and polar transport of, 
601. 

plant, several esters as, 316. 
synthetic male, action on differentiation of sex 
in chick embryo, 321. 

Horse sickness- 

immunization of horses and mules In the field, 
100 . 

neurotropic virus of, 100. 
transmission at Onderstepoort, 694. 

Horseradish, culture. Ill. 190. 

Horses— 

breeding, international situation and problems, 
523. 

extinct and modern, length of digits, 319. 
in England and Wales, future changes in num- 
ber, 705. 

nutrition, N.H. 84. 
parasite control work, 101, 111 246. 
pulling ability, mechanical measurement, Ill 
259. 

strongyle larvae, method for recovering, 250. 
working, water vaporization, 89. 

Hospitals for rural communities, U.S D.A. 718. 

Hotbeds— 

electricity v. manure as heat for, Ga. 626. 
for Kansas, construction and operation, Kans. 
190. 

heating, Kans. 44. 

types for growing sweetpotato plants, test, Am. 
34. 

Housefly^ 

intermediate host of chicken tapeworm, 83, 
susceptibility to pyrethrum sprays, age as factor, 
662. 

Household— 

goods, buying by contract, 735. 
insects, control. Conn INew Haven] 363; 
U.S.D.A. 660. 

Houses, standards for working-surface heights and 
other space units, Oreg. and Wash. 139. 

Housing, rural, survey in Louisiana, La. 659. 

Humate, liquid, as fertilizer for forest seedlings, 489. 

Humic acid, effect on assimilation of plants, 173. 

Humidifier- 

efficient, for controlled cabinets, U.S.D.A. 363 
inexpensive, featuring hygienic principles, 
U.S.D.A. 363. 

Humus, soil- 

estimation by oxidation with alkaline per¬ 
manganate, 295. 
functions in plant nutrition, 457 

Hunting areas, controlled, in Ohio, 812; U.S.D A. 
812. 
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Hyacinth soft rot, U.S D.A. 637 
Hyalomma impretsum near planum, vector of 
African coast fever, 696. 

Hybrid vigor- 
in sorghum, 187. 
in tomato, 767. 

physiology of heterosis based on, 610. 

Hybrids between turkeys and chickens, 181. 
Hydrangeas, blue, cause, 198. 

Hydrocyanic acid- 

gas, toxicity to wood-feeding insects, 216. 
in glucoside-bearing materials, 446 
Hydrogen cyanide for fumigation of empty ware¬ 
houses, 216. 

Hydrogen-ion concentration— 
and ascus formation, 318. 
measurements with glass electrode, apparatus 
for, 599. 

Hydrophobia, iee Rabies. 

Hydroponics, proposed term for crop production 
in liquid culture media, 27. 

Hydroxyfurans and their biological significance, 443. 
llyUviya abdena n.sp., description, .515. 

Hylolrupes bajulus, studies, 218. 

Ilymenolepis cantantana in island chickens, P.R. 531. 
Hypera postica, see Alfalfa weevil. 

Hyperthyroidism, effect on vitamin A reserves of 
albino rat, 726. 

Hypervitaminoses induced by irradiated ergosterol 
and fisb-Jiver oil concentrates, 732. 

Ilyphantria cunea, see Webworm, fall. 
Hypoadrenallsm and pellagra, 575. 

Hypoderma, see Cattle grubs. 

Jlypoderma diana, parasite of red deer, 815. 
Ilypodtranchis sp., parasite of wheat stem maggot, 81. 
Ilypomyces ipomoeae— 

natural variants, hybridization experiments 
with, 768. 

sexual relations in, 765. 

Hypophyseal implants from guinea pigs with 
Irradiated ovcries, effect on sex organs of immature 
guinea pigs, 321. 

Hypophysectomy in male and female mice, maternal 
behavior In, 616 

Hypophyses of thyroidectoraized rats, effect of 
oestrone, 322. 

Hypophysis—a £«o Pituitary, 
anterior, cellular changes in, 323. 
effect; of administration of sheep anterior pitu¬ 
itary extract, 617. 

gonad stimulating hormone in, augmentation 
by copper, 324. 

of turkeys, gonadotropic hormones in, 324. 
thyroid-gonad relations, 616. 

Ilypoxylon borinquensis n.sp., description, 807. 
Hysterectomy, effect on mammary gland develop¬ 
ment in rabbit, 615. 

larovization, see Vernalization and specific crops. 

Ice cream— 

antioxldatlve effect of oat flour, 693. 
bacterial coimtj^ effect of using tryptone glucose 
skim milk agar and 32^ C. incubation, 847. 
bacteriological studies, Rans. 96. 
butterfat determination in, comparison of tests, 
589. 

crystalline structure, macro- and microphoto- 
graphio studies, Mo. 239. i 


Ice cream—Continued. 

flavor and texture, relation to air conditioning. 
Mo. 239. 

flavor defects caused by fat oxidation, prevent¬ 
ing, 245. 

freezing, power requirements, 95, 530. 
manufacture, factors in, U.S.D.A. 687. 
mixes, properties, effect of certain salts, 96. 
mixes, sonic homogenization, 95. 
sanitation, new problems in, 392 
serving and dipping qualities, factors affecting, 
95. 

serving temperature for, 694. 
simplified solids tester for, 95. 
sodium alginate as stabilizer, 245. 
sogo, 95. 

stabilizer, gelatin v. Danloui, Knns, 96 
strawberry, flavor defects in, 95. 
structure and composition, 719. 
supply for small city, bacteriological qiinlily, 
N.Y.State 630. 

Ices, manufacture, 391. 

Idaho Station, notes, 287, 736. 

Idaho Station publications available for free dis¬ 
tribution, 735. 

Idaho University, notes, 736. 

Ilang-ilang, testing, P.R, 482. 

Illtnoia pisi, see Pea aphid 
Illmois Station, report, 286. 

Immigration settlements and social organization in 
South Dakota, S.Dak. 128. 

Inbreeding theory, deviations from expected fre¬ 
quencies, 769. 

Incomes, standards of living, and types of farming, 
comparison, Wis 877, 

Incubator hygiene, studies, 856 
Index numbers of— 

prices in United States and Oklahoma, Okla 409. 
prices received by Tennessee farmers, Tenn. 270 
production, prices, and income, Ohio 409, 646, 
864. 

India, rural, relation between social and economic 
conditions in, 271. 

Indian-meal moth hibernating larvae in warehouses, 
fumigation, 216. 

Indiana Station, notes, 435. 

Indole-3-n-propIonic acid, irradiation with ultra¬ 
violet light, effect, 313. 

Indoloaoetlc acid— 

effect on cell walls of stem and root, 172. 
effect on growth and composition of etiolated 
bean plants, 760. 

effect on roots of lupine seedlings, 602. 
galls of secondary type, 639. 
reaction of tomato plants to, 172. 
titration curves, 602 

Indoleacetic acld-lanolin, histological reactions of 
bean plants to, 602. 

/3-indoloacetic acid, responses of bean and tomato to, 
498. 

Indolebutyric acid- 

application to dssm aerial roots, anatomical 
study of root production, 602. 
effect on roots of lupine seedlings, 602 
titration curves, 602. 

Indolepropionic acid, titration curves, 602. 
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/9-iDdolylacetic acid, parthenocarpy of gladiolus in- 
duced by, 316. 

Infantile paralysis, see Poliomyelitis. 

Infants, newborn, vitamin C metabolism in, 137. 
Influenza- 

swine, effect of Hemophilus influenzae suis vac¬ 
cines, 538. 

virus, egg-passage, pathogenicity and immuniz* 
ing power for ferrets and mice, 106. 
viruses, swine and human in swine, immunologi¬ 
cal relations, 538. 

Inheritance, see Heredity. 

Inoculants— 

testing, U.S.D.A. 776. 
types, comparison. Ill. 185. 

Insect- 

conditions in Canada, summary, 512. 
development analyzed by experimental meth¬ 
ods, 72. 

diseases caused by flltrable virus, 825, 
electrocuting light traps in California, 060. 
enemies of the library, bibliography, 510. 
food of skunks, 71, 

genitalia, methods of preserving and studying, 
362. 

immigrants in Washington State, 511. 
injury, identification, 220 

outbreak forecast, saving resulting from. 111. 219. 
outbreaks, anticipating and controlling, Mont 
303. 

parasitism, experimental studies, 228. 
pests, control, directory, 657. 
pests of Utah, 611. 
senses, physiology, 608. 

Insecticidal compounds, new, determination of tox¬ 
icity by use of goldfish, U.S.D.A. 669. 
Insecticides—ace also Sprays and specific forms. 
accessory materials for use with, U.S D A. 659. 
analyses, N.J. 635 

comparing, laboratory method, N Y.State 3(51. 
composition. Conn [Now Haven] 364. 
contact, N.n. 73. 

contact, relation to contact angles and plant sur¬ 
faces, N.H. 75. 

digestion and absorption in southern army worm, 
U.S.D.A. 659. 

inorganic, development, U.S.D A, 659. 
liquid, use of bees for testing, 817. 
mineral, substitution of nicotine for, 662 
new and old, for control of aphids and scale in¬ 
sects, 511. 

prepared from animal and vegetable oils, 662. 
spreading and wetting properties, N. Y.State 628. 
studies, P.R. 612. 

synthetic organic, development, U.S.D A. 659. 
tests, U.S.D.A. 635. 

toxicity to higher animals, U S.D.A. 584. 
used as dormant and early spring treatment, 
N.Y.Statc 659. 

Insects— see also Entomology. 

affecting man and animals, U.S.D.A. 658. 

and their control in Canada, 512. 

and their food plants in Sierra Leone, 669. 

chewing, affecting crops, 817. 

classification, fascicles of Genera Insectorum, 81'’. 

classification, historical development, 816. 

cocooning rack, U.S.D.A. 363. 


Insects—Con tinned. 

collected from Niagara's colored searchlights, 
512. 

collecting and preserving, directions for, 608. 
control campaigns, conducting, value of co¬ 
ordinating extension entomologists and the 
Bureau, 362. 

food, relation to resistance of plants to insect at¬ 
tack, 215. 

hibernation studies, value. Ill. 218. 
household and stored-product, U.S.D.A 659 
immunity to scjcnium poisoning, 74. 
in bark and wood of elm, annotated list, 660 
in New York orchards, control, 611 
individual, effect of mass breeding on, 217. 
injurious, in Tanganyika, 660 
injurious, relation to climate, Knns 72. 
injurious to crops, see special crops. 
large, egestion time, methods for measuring, 657. 
native, of Oklahoma, relation to introduced food 
plants, 72 

of Costa Rica, distribution and host plants, 
U.S D.A. 220. 

of economic Importance in British Columbia, 

220 . 

of fruits, important, 610. 
of Illinois, effect of winter temperatures, 508 
of Kansas, annual summary, (559. 
of stored products, resistance to prolonged cold, 
818. 

orchard, see Orchard insects and Fruits, insects 
affecting. 

parasitic, olfactory conditioning, relation to host 
selection, 816. 

physiology with reference to control, Ala 815 
scale, see Scale insects 

selection of food plants, gustatory and olfactory 
thresholds for substances, 514. 
small, submersion, apfiaratus for studying effect, 
U.S.D.A 364. 

stored grain, fumigation for, U.S D.A. 668. 
underground, affecting wheat, control, Kans 73 
vapor spraying for, U S.D 858. 
winter, m British Columbia, 220 
wood-boring, 611. 

wood-bonug, toxicity of hydrogen cyanide to, 

216. 

Insemination, artificial- 
demonstration, 93. 
in cattle and sheep, technic, (512 
of ewes at a distance, 612. 
of mares in Philippines, 33. 
of queen bees, apparatus for, 374. 
studies, U S.D.A. 687. 

Insulating board, manufacture from cornstalks and 
other agricultural byproducts, 405. 

Insurance- 

companies, farm mortgage investments of, 263. 
crop, in foreign coimtries, U S.D.A. 716 
farmers’ mutual fire, organization and manage¬ 
ment, Tenn. 556. 

International congresses, prospective, 739. 

Iodine— 

and control of fungal wastage, 204. 

colloidal, as modification of Oram stain, Mich. 9. 

determination, 587. 

in biological material, determination, 761. 
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lodine—Oontlnued. 

in plant nutrition, Oreg. 755. 
in water supplies, survey, Ariz. 131. 
intake, effect on thyroid gland, 283. 
role in animal nutrition, Oreg. 833. 
role in sheep nutrition, 381. 
lodoacetic acid and tertiary amines, interaction, 586 
Ionic exchange, simple kinetic theory, 440. 

Iowa College, notes, 579. 

Ipomoea, chromosome number in, 176. 

Ip9 perturbatiu, population study, 512. 

Jps typographua, factors regulating population and 
their correlation, 217. 

Iris leaf spot, control, 809. 

Iris thrips, control, U.8.D.A. 664. 

Iron— 

and copper in tissues and organs in nutritional 
anemia, 280. 

availability in vegetable greens and other foods, 
Qa. 719. 

compounds, absorption from upper part of small 
intestine, 567. 

content of Las Mesas soils, P.R. 451. 
deficiency, effect on utilization of food energy and 
protein, 520. 

effect on Aspergillus niger growth, 171. 
in blood and oxygen capacity, determination, 
749. 

in blood, conservation during period of physio¬ 
logical hemoglobin destruction in early infan¬ 
cy, 568. 

in normal calf ration, Ohio 378. 
in plant nutrition, 604. 

inorganic, in small tissues, determination, 444. 
intake, relation to hemoglobin regeneration in 
anomic rats, 282. 

metabolism of young women during consecutive 
menstrual cycles, 568. 

orally administered, retention and utilization, 
566. 

retention in infancy, 567. 
salt of, and ascorbic acid, antiscorbutic proxier- 
ties, 573. 

utilization by anemic rats, sox variations in, 281. 
Irrigation- 

Agriculture, Institute of, proceedings, 113. 
and drainage districts, defaulting, refinancing, 
Ariz. 111. 

companies, cooperative, organization and opera¬ 
tion, 270. 

companies, mutual, in California and Utah, 871. 
economic benefits from Kingsley Reservoir, | 
Nebr. 553. i 

experiments, see special crops. 
in humid areas, 113; U.S.D.A. 858. 
institutions in Hawaii and in continental United 
States, Hawail.Sugar Planters’ 112. 
management, scientific, Hawail.Sugar Plant¬ 
ers’ 112, 

proiect, Minidoka, typos of farming and agricul¬ 
tural incoiji^e, effect of tenancy, Idaho 123. 
requirements, effect of soil moisture character¬ 
istics, 260. 

system, small rotary sprinkler, Wis. 858 
water as fhctor in interval control, 112. 
water, duty of, U.S.D.A. 858. 
water, sources of, Mont. 404. 


Irrigation—Continued. 

water supply, forecasting by snow survey, 113. 
water, use, U.S.D.A. 543. 
waters, soluble salts in, electrical sallnoraeter for 
estimating, 160. 

Isoamyl-o-cresol, a new anthelmintic, 848. 

Isopropyl alcohol, mechanism of formation, 766. 
Itame inceptaria, notes, N.H. 73. 

Itonida cUruUi, notes, Ariz. 72. 

Roplectis conguisUor, notes, 824. 

Ixodes ricinus, see Castor-bean tick. 

Japanese beetle- 

control with insecticides and parasites, U.S.D.A. 
658. 

life history and habits, 515. 
notes, N.Y.State 362. 

parasite, sex of progeny, effect of instars of host 
larvae, 830. 

survival and metamorphosis, relation to relative 
humidity, 515. 

Jaundice, infectious, outbreak in dogs, 702. 

Jell formation, viscosity or plasticity of pectin as 
I index, Del. 440. 

Jerusalem-artichokes— 

breeding for oil and protein content. Ill 185. 
growth and biochemical properties, effect of 
short photoperiod, 462. 

John Innes Horticultural Institution, accomplish¬ 
ments, 189. 

Johne’s disease- 

experimental study, Ill. 246. 
in sheep, 399. 
progress with, 393. 
studios, 246. 

Jojoba beans, liquid wax from, U.S.D.A. 584. 

June beetle habitat in Ontario, 512. 

June beetles, brood A, in Iowa, poison dusts for, 670. 
Juniper- 

trees, one-seed, cubic volume, relation to crown 
diameter, 345. 
web worm, studies, 219. 

Kakothrips robustust biology, economic importance, 
and control, 217. 

Kale- 

composition, 275. 

in frozen pack, scalding tests and microbiological 
studies, 883. 

production, U.S.D.A. 627. 

Kalotermes simplicicornis, studies, 513. 

Kansas College, notes, 287, 736, 899. 

Kansas Station, notes, 287, 736,899. 

Kansas Station, report, 142. 

Kentucky Station, notes, 435. 

Ketonuria and acetonemia in dairy cows, 94. 

Ketosis in cows and ewes, physiological aspects, 99. 
Kidney abnormality, inheritance in fowls, 771. 
Kniphofias, hardiness, 488. 

Kohlrabi seeds, rate of seeding, effect of dusts on, 349. 
Kudzu— 

as grazing crop, Ala. 832; N.C. 186. 
feeding value for poultry, Ala. 832. 
mowing, device to assist in, Ala. 262. 
role in southern agriculture, 184. 

Labor—see also Agricultural labor. 

expended on livestock and crops on West Vir¬ 
ginia farms, W.Va. 715. 
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Labor—Continued. 

man and horse, average and extreme variations 
In, lU. 266. 

Ofi&oe, International, work of agricultural service 
of, 265. 

Laboratories, regional research under Agricultural 
Adjustment Act, 437. 

Labrador tea, feeding tests, Nev. 393. 

Lao insects, predisposing factors and infection by, 
218. 

Lachnosterna smffhi in Mauritius, 818. 

Lactalbumin, enzymatic hydrolysis, 586. 
Lactation- 

action of testosterone on, 472. 
hormonal control, role of nervous system in, 94. 
in rats, dietary requirements, 111. 274. 
physiology in thyroldectomized rats and guinea 
pigs, 472. 

physiology of, 32; Mo. 181. 

relation to adrenal cortical hormone, 94. 

Lactic acid- 

bacteria, accessory factor for, fractionation and 
properties, 766. 

dextrorotatory, fermentation method for produc¬ 
tion, 443. 

in milk and milk products, colorimetric deter¬ 
mination, 447. 
production, U.S.D.A. 687. 
utilization by lactating mammary gland, 689. 
Lactobacilli, studies, N.Y.State 584. 

Laetobaeilliu deUtruckii, nutritive requirements, 765. 
Lactoflavine— 

assay with chicks, basal diet for, 386. 
deficiency, nutritional dermatoses in rats due to, 
895 

differentiation of antiblacktongue and P-P 
factors from, 891. 

Lactogenic hormone- 

effect on embryonic tissues cultivated in vitro, 

617. 

extraction methods, comparison, 616. 

Tvactose— 

effect on mineral metabolism of rats and of hu¬ 
mans, Ill. 274. 
in milk, 447. 

in milk, methods of determining. Mo. 239. 
production, U.S.D.A. 687. 
synthesis, 627. 

Lamb, chilling and curing, 618. 

Lambs— 

affected with stiff lamb disease, calcium and 
phosphorus in serum. Pa. 618. 
death losses, vaccination for sore mouth, and 
parasites, Colo. 694. 
fat, production methods. Mo. 230. 
fattening rations, 838; Ga. 675; Oreg. 832. 
fottening rations, protein concentrates in, Kans. 
84. 

feed consumption by, effect of protein deficiency 
in ration, 380. 

feeding experiment, 679; Colo. 679; Wash. 380. 
finished on grass, value of supplemental feeds, 

618. 

hothouse, production, Pa. 618. 
liver, vitamin A in, 726. 
rninimiiTn protein requirements. Ill. 229. 
parasites in, census In south Wales, 266. 


Lambs—Continued, 
self-feeders for, 838. 

sex ratio, relation to acidity of vaginal secretion 
of ewe, 325. 

shorn and unshorn feeder, relative gains. Pa. 518 
Lambsquarters, life history study, 477. 

Lamproaema indieaia larvae on Derris, P.R. 612. 
Land— also Farm land(s). 

adjustment problems, social aspects, 265. 
area, fenced-in and unhampered by man, 597. 
class maps of West Virginia, W.Va. 707. 
classification in West Virginia, W.Va. 706. 
classification work in Tennessee Valley, charac¬ 
ter, 184. 

distribution scheme of Cuban Government, 
U.S.D.A. 118. 

division and social conditions in Denmark, 118. 

economics, U.S.D.A. 704. 

forest, see Forest lands. 

holdings, part-time, for urban workers, 265. 

ownership in South Dakota, 411. 

policy for the South, 183. 

reclamation in Denmark, 118. 

settlement- 

in Great Britain and the unemployed indus¬ 
trial worker, 287. 

isolated, cost in northern Wisconsin, 877. 
law, Hungarian, operation, U.S.D.A. 267. 
projects, methods and criteria used in select¬ 
ing families for, U.S.D.A. 273. 
tenancy, effect of depression in Central States, 
272. 

tenure- 

in European countries, U S.D.A. 268. 
problems apd research needs in Middle 
West and South, 263. 

relation to economic and social development 
of agriculture, 265. 

research in a national land policy, 263. 
use adjustments for Oklahoma, Okla. 705. 
use and depreciation, past and present, N.U. 
117. 

use and drainage in Tennessee, 268. 
use and intended use to maintain soil fertility 
and to control erosion, Ill. 265. 
use and rural economy in Korea, 411. 
use and soil conservation practices in Lenawee 
County, Mich. 125 

use, climatic and marketing factors in, P R 546. 
use, desirable adjustment in. 111 266. 
use in Martin County and school fund mortgage 
loan, Ind. 554. 

use in Mohawk area, Ariz. 123. 
use in New Hampshire, problems in back high¬ 
land areas, N.H. 126. 

use in Rensselaer County, New York, [N.Y.J 
Cornell 562. 

use in Steuben County, New York, [N.Y.] 
Cornell 552. 

use planning, relation to livestock production, 
874. 

users, nonconforming, in counties having rural 
zoning ordinances, Wis. 877. 
valuation in Germany, 263. 
valuation, relation to percentage of tenancy, 

ni. 266. 

value trends, 263. 
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lAnds, farm and grazing, relation between assessed 
value and productivity value, Mont. 409. 

Lanolin as wound dressing for trees, 603. 

Lantana leaf bug for control of lantana weed pest, 820 
Laphygma— 

exigua, tee Armyworm, beet. 
frugiperda, see Armyworm, fall 
Larch, Japanese, damage by red squirrels, 507. 
Lard— 

American, market for and Austrian hog industry, 
U.S.D.A. 118. 
use in cake baking, 720. 

Larder beetle, notes, 510; U.S D.A. 659 
Larra americana, introduction from Brazil, P R. 
Col. 362. 

Tiaryngotracheitis— 

distribution of vaccine, N.H 99. 
vaccine, studies, Ill. 246. 

Laspeyretia-^ 

caryana, tee Hickory shuck worm. 
nigricana, see Pea moth. 

Laterotrema amerieana n.sp. from songbirds, 2.')0. 
T^atex, physiology of, 607. 

Tjatrodectus mactant, tee Spider, black widow. 

Laurel, black, feeding tests, Ncv. 393. 

Lawns, water requirements, Ohio 775. 

Tvoad— 

arsenate- 

deposits, increasing and maintaining for 
codling moth control, 362 
inverted, and Inverted calcium arsenate 
mixtures for codling moth control, Wash 
368. 

substitutes, 73; Mo. 219; N.Y.State 659. 
success with, 363. 

compounds, effect on barley growth, 465 
compounds, metabolism in rats and conditions 
governing accumulation. 111. 274. 
in maple sirup, N.Y.State 584. 
poisoning in waterfowl, Importance, 812. 

Leaf- 

areas, measuring, apparatus for, 461. • 

growth, effect of spray materials, 355 
injection, 209. 

pigments, relation to light field, 17l. 
roller— 

gray-banded, parasites and predators, 668. 
oblique-banded, control. Ill. 219. 
oblique-banded, on dewberry, 368, 
Leafhopper, blunt-nosed- 
control, 822. 

dusting with new materials for, 822. 
Leafhoppers—stftf alto special hosts. 

and Homoptera of related families in Narcissus 
plantings, 658. 
intermountain, 511. 

new eupteryglne, from Puerto Rico, P.R.Col. 
815. 

of Macrosteles group north of Mexico, revision, 
U.S.D.A 222. 
on cotton. w5. 
trap-light studies, 222. 

Leather, research, U.S.D.A. 684. 

Leaves— 

carbohydrate formation in, effect of blue-violet 
rays, 25 

proteins of, determination, 151. 

sugar uptake, effects of light and of oxygen, 314. 


Lecbuguillaed of sheep and goats, Tex. 394. 
Legume- 

bacteria, classifying, new technic, Wis. 775 
inoculants, commercial, insftection methods, 595. 
Inoculants, inspection, N.Y.State 625. 
leaf meals, feeding value for chicks, Ky. 90. 
viruses in Idaho, 350. 

Legumes— 

and cereals sown together, effect of nodule bac¬ 
teria and Azotobacter^ 318. 
as silage crop. Ill. 238. 
breeding, Oreg. 774. 

effect of soil moisture on numbers of root nodules, 
Alo. 774 

effect on following crops, 638. 
fertilizer experiments, N H. 35. 
fertility value, U.S D.A. 776 
for cover crops, variety tests, P.R.Col. 326. 
grown on different soils, comparative nitrogen 
content, 184. 

herbage and forage, seed production, 481. 
in cropping systems, Ky. 330. 
magnesium In, ratios between this and other ele¬ 
ments, 441. 

methods of ensiling, Vt. 239 
nitrogen fixation and combined nitrogen process 
in, 764. 

nitrogen fixation by, critical review, 607. 
nodulation, factors affecting, HI. 185. 

! place in soil conservation program, 184 

plowed under for green manure v. cut for hay, 
S.Dak. 35. 

variety tests, Kans. 34; Oreg. 774. 
wild, nodule bacteria of, characteristics, Wis 
775. 

Lemon- 

cuttings, rooted, transpiration, effect of extent 
and temperature of roots, 633. 
leaf spot in Florida, 359 

rough, and sour orange rootstocks, comparison, 
341 

scion varieties, selection, 341. 
trees, new eriophyid mite from, 831. 

Lemons— 

Meyer, production, P.R.Col 335 
vitamin C in, 430. 

Lentinus lepideus— 

action on wood, effect of arsenic trioxide, 70. 
in wood, temperatures necessary to kill, 656. 
Lenzites— 

sepiaria in wood, temperatures necessary to kill, 
666 . 

trabea, action on wood, effect of arsenic trioxide, 
70. 

Lepidocyrtus spp. on mushrooms, U.S.D.A. 658. 
Ijepidoderma albohirtum in North Queensland, con¬ 
trol, 818. 

Lepidoptera— 

food plants of larvae, 220. 
gustation and olfaction in, 514. 
larvae with urticating hair, monograph, 218. 
Lepisma saccharina, see Silverfisb. 

Leptiuotarsa decemlineata, see Potato beetle, Colorado. 
Leptobyrsa rhododendri, biology, 221. 

Leptosphaeria herpotricholdes, overwintering - in 
Alberta, 794. 

Leptospira ieterohaemorrhagiae, notes, 702. 

Leptura rubra, notes, 218. 
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Lospedeza— 

alfalfa, and soybean hays for wintering calves, 
Mo. 229. 

and alfalfe hays for ewes and lambs, comparison, 
111. 229. 

as supplementary grazing crop, N.C. 186,239. 

fertilizer experiments, Ala 33. 

hay for fattening beef cattle. Ill. 229. 

Korean, feeding value, Ky. 90. 
seed production, 481. 

V. alfalfa on limed and fertilized soil, U.S D.A. 
618. 

variety tests, Ill. 185. 

Lespedeza sericea — 

depth of planting and height of cutting tests, 
Ala. 774. 

feeding value, 387; Ky 90. 
status of crop, 183. 
time of planting, Ala. 774. 

V. alfalfa hay for milking cows, comparison, 
N.C. 239. 

Lethal characters in animals and man, summary, 
769. 

T^ettuce— 

beds, alkali in, Ariz. 13. 
breeding. Pa. 482; Colo. 626. 
fertilizer requirements, Ariz. 43. 
sclerotinosls, control, relation to livestock, 64() 
seed, light-sensitive, germination, wavelength 
promoting, 466. 

seeds, germination at high temperatures in both 
light and darkness, 483. 
seeds, rate of seeding, effect of dusts on, 349. 
Ltucocytozoon n.spp in blood of Nebraska birds, 
857. 

Leucoptera coffeella— 

new West Indian species of Mir ax parasitic on, 
228. 

notes, P.R.Col 362 
Tvcucosis, fowl- 

cultivation of viruses producing, 542 
etiology and histogenesis, 258. 
resistance of strains of chickens to, 541 
studies, 856; Mo. 246. 
transmission, 109. 
typos, 702. 
leukemia— 

and allied conditions in animals, 257, )<']h 2.5C 
in inbred mice, transmission, 31 
of fowls, practical aspects, 619. 
of fowls, relation to tumors, 257. 

Lice— 

on hibernating and nonbibernating mammals, 
667. 

plague infection in, 832. 

Light—a/so Sunlight. 

effect on inflow of nutrient substances in plants, 
600. 

effect on vitamin C in milk, 844 
intensity, effect on photosynthesis, 312 
of different wavelengths, effect on seeds during 
germination, 313. 

traps, insect-electrocuting, uses, 660. 
white, combined effect of all spectral zones in, 
effect on Individual photosynthetic action, 171. 
Lighting, highway, bibliography, U S.D A. 114. 
Lignin, research, U.S.D.A. 684. 
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; Lignin, utilization, U.S.D.A. 444. 

Lilac— 

Phytophthora blight in Iowa, U S.D A 491. 
propagation, early spring budding by plate 
method, 336. 

Lilies- 

Easter, production in Florida, factors affecting, 
Fla. 342. 

latent tulip virus in, 212. 

Lily bulbs, PentciUtum rot of and control, 69. 

Lima beans, see Beans, lima. 

Lime —also Calcium and Liming 

effect on availability of potash m soils, 459. 
effect on soil and plant composition, 184. 
for control of finger and toe disease of Brassica', 
204. 

magnesia ratio in Las Mesas soils, P.R. 45i 
materials, effect on loachings from Frederick silt 
loam soil, Va 309. 
use on Jordan fertility plats. Pa 451 
Limes—(fruit)— 

experimental shipments, P K .'’>47. 

Limestone- 

quality, improvement in. Til. 159. 
use on soils, Mo. 159. 

Lime-sulfur sprays, injury from, N H .57. 

Liming— 

excess, relation to boron deficiency, .309 
Kansas soils, Kans. 309. 
studies, 165. 

Ltmonius — 

calijornicus, see Sugar beet wire worm. 
canus, see Wireworm, Pacific coast 
fAneodes Integra, description, 224. 
r.inkage— 

between length of laying year and sexual maturity 
m fowls, 770. 

relation of genes Sune and Todi in fowls, 319 
studies in deer mice, 469 
tests With backcross progeny of fowls, 319. 
Linognathus — 

n spp , descriptions, 100 
spp. on goats, sulfur dips for, 829 
Linseed meal, vitamin B complex m. Is C. 230 
Liothrips urichi, control of Clidemia htria by, 818 
Lipaphis eresimi, effect of temperature and colored 
illumination on, 218. 

Lipase in milk, determination, 299. 

Liponyssus stlviarum, control, Mich. HO 
Ltpoptena cerri, parasite of red deer, 815. 

Lister, basin-forming, U S.D A. 543. 

Listerelta infection in fowls, 702. 

Listroderes obliquust see Vegetable weevil. 

Litaneutria minor, biology, 366 
Litchi, vegetative propagation, relation to carbo¬ 
hydrate accumulation, 197. 

Liver- 

beef, hog, calf, and lamb, vitamin A in, 726. 
fatty, in goose produced by overfeeding, 842. 
filtrate factor from, pellagra treatment with, 897. 
flavine in, 725. 

fluke infestation of cattle, P.R. 531. 
flukes in cattle, sheep, and goats, Oreg. 847. 
new easontial dietary factor in, claim for, 570. 
preparation of antipellagra factor, nicotinic acid 
amide from, Wis. 881. 
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Iiivestock-~M« also Animals, Mammals, Cattle, 
Sheep, etc. 

and grain systems ot management, investment 
returns from, Ill. 169. 
and livestock products in Ohio, Ohio 864. 
classes, shifts in numbers, S.C. 547. 
diseases, see Animal diseases and specific diseases. 
estimates. U.S.D.A. 704. 
feeding, simple nitrogen compounds as substi¬ 
tutes for protein in, Wis. 833. 
improving, value of breeding methods in, meas¬ 
uring, 768. 

infection in castration and docking, Oreg. 847. 
management, Kans. 36. 
marketing cooperatively in Tennessee, 270. 
marketing, increase m community auction and 
interior packing systems, Kans. 117. 
markets and grades, U.S.D.A. 704. 
mineral requirements, 619. 
pasture as source of balanced feed for, 184. 
poisoning—see also Plants, poisonous, and specific 
plants. 

by selenium in plants, history, 174. 
price situation in Ohio, analysis, 867. 
production- 

in Iowa, relation to hay and pasture, Iowa 
124. 

on Newlands project, Nev. 866. 
place in southern agriculture, 184. 
relation to land use planning, 874, 
relation to wildlife. U.S.D.A. 666 
statistics, see Agricultural statistics. 

Living, standards of, see Standards. 

Loans, short-term, to farmers by Michigan country 
banks, Mich. 871. 

Locust (tree)— 

black, planted for soil erosion purposes, use of fer¬ 
tilizers on, Ala. 781. 

black, seed germination, sulfuric acid treatment 
for, U.S.D.A. 635. 

black, seeds, scarification and germination, 490. 
black, witches’-broom on, U S.D.A. 637. 
honey, witches'-broom on, U.S.D A. 637. 
shipmast, growth and yield on Long Island and 
relative resistance to locust borer injury, 66. 
shipmast, history, 65. 
shipmast, propagating experiments, 66. 

Locust (insect)— 

borer and drought, 513. 
borer control, HI. 219. 
hoppers, rod, development, 663. 
swarms of Philippines, adult components, 819. 
Locusta migratoria In China, 221. 

Locusts— 

research on, recent advances in, 819. 
swarming, species in China, 221. 

Logs and stumpage prices, U.S.D.A. 491. 

Longicom beetle larvae, wood-destroying, 218. 
Louisiana Slktion, notes, 679,899. 

Louisiana University, notes, 679. 

Louse fly, new vector of malaria of California Valley 
quail, 226. 

Loxigilla noctis. West Indian races, revision, P.R. 
Col. 73. 

Lubrication, theory of, treatise, 114. 


Lucilia— 

euprina, color responses, 863. 
serlcata, production of active cutaneous myiasis 
of sheep by, 700. 
spp., notes, 373. 

Lumbang or candlenut tree, research, U.S.D.A. 684. 
Lumber—see also Wood. 

green southern yellow pine, preservative treat¬ 
ment, 113. 

Lungworm, cat, notes, P.R. 631. 

Lungworms— 

in cattle, sheep, and goats, Oreg. 847. 
springbuck as now host, 250. 

Lupine- 

meal, sweet, vitamin content, 676. 
roots, effect of indoleacetic acid, indolebutyric 
acid, and naphthaleneacetic acid, 602. 
seedlings, germinating, respiratory quotient, 26. 
Lyclus sp., toxicity of hydrogen cyanide to, 216. 
Lygus— 

bugs, type of injury to maturing peaches, 6ii. 
pabtUtnus on loganberries and blackberries, 821. 
pratensis, see Tarnished plant bug. 

Lymnaea spp., secondary hosts of Fasciola gigantica, 
531. 

Lymphangitis In cattle, Nev. 393. 

Lymphomatosis of fowls, etiology and histogenesis, 
268. 

Lynchia— 

fusca, new vector of malaria of California Valley 
quail, 226. 
hirsuta, notes, 226. 

Macadamia, nursery propagation and top-working, 
Hawaii 789. 

Macaroni making quality of wheat varieties, 480. 
Machinery, see Agricultural machinery. 

Machipists' cutting compound, bacteriological study, 
393. 

Macrocentrus ancylivorus, notes, 612. 

Macrophoma phaseoli, notes, Ga. 638. 

Macropsis trimaculata, biology, 821. 

Macrosporium solanx, control, Del. 492. 

Magtcicada septendecim, see Cicada, periodical. 
Magnesium- 
deficiency— 

in tobacco and cotton, 795. 
of sandy soil types, N.C. 169. 
relation to potassium, calcium, and sodium, 
696. 

subacute, in rats. 888. 
symptomatology and pathology, Ala. 880. 
determination in fertilizers, changes in wording 
of method, 297. 

in blood cells and plasma of animals, distribu¬ 
tion, 376. 

sulfate as substitute for arsenicals in grasshopper 
baits, 819; Nebr. 663. 

Magnolia acuminata, dormancy in seed, physiological 
study, [N.Y.jCornell 343. 

Maine Station, notes, 736. 

Maine University, notes, 736. 

Malachite green— 

as control for downy mildews, tests, U.S.D.A. 
67,491. 

inhibitory effects on micro-organisms. 204. 
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Malarlfr-JM alto Mosquitoes, 
avian, of pigeons, 403. 
in red’Wing blackbirds, 696. 
parasite of California Valley quail, new vector, 
226. 

Malic acid of rhubarb and tobacco, 748. 

Malt, diastatic power, sources of error in determina¬ 
tion, 448. 

Malta fever, tee Undulant fever. 

Mammals—see alto Animals and tpecific kindt. 
destructive, control, 812; U.S.D.A. 812. 
hibernating and nonhibemating, lice on, 667. 
of Chicago region, 361. 
of Puerto Rico, living and extinct, 361. 
physiology of reproduction and inheritance in, 
Kans. 31. 

post-mortem examinations, U.S.D.A. 71. 
relation to upland game and other wildlife, 812. 
Mammary gland- 

carbohydrate and nitrogen metabolism, 94. 
development and function, effect of endocrine 
secretions, 32. 
development in rats, 320. 
growth response with anterior pituitary extracts, 
617. 

lactating, in guinea pigs, retrogression, 471. 
lactating, of adrenalectomized rats, histology, 472. 
lactating, utilization of fractions of nitrogen par¬ 
tition of blood, 689. 

lactating, utilization of lactic acid by, 689. 
of hypophysectomizod guinea pig, growth, 322. 
of mice, effect of progestin, 614. 
of rabbits, effects of irradiation in preventing 
proliferation of secretory tissue. Mo. 181. 
secreting and retrogressing of guinea pig, struc¬ 
ture, 611. 

urea production in, 689. 

Man, bread, and destiny, treatise, 880. 

Manganese— 

arsenates as insecticides, U.S.D.A. 217. 
deficiency in diet of heu, effect on chick embryo, 
Ky. 91. 

in plant and animal tissues, metabolism and 
function, 674. 

perosis-prevonting properties, 375. 
use in North Carolina agriculture, 310. 
Mangels— 

variety tests, Oreg. 774. 
yields, S.Dak. 35. 

Mango buds, effect of heat and smoke on develop¬ 
ment, 487. 

Mangoes— 

Introduction and varieties, chemical composi¬ 
tion, P.R. 482. 
on northern coast, P.R. 547. 
propagation, P.R.Col. 335. 

Manometer, inexpensive recording, description, 23. 
Mantid, bordered, biology, 366. 

Mantid, minor, biology, 366. 

Manure- 

place in rotation for application, Ind. 619. 
pots for growing cabbage and tomato plants for 
field setting, value, 483. 

V. no manure, merits, S.Dak. 35. 

Maple- 

red, black zone in caused by root rot organism, 

664. 
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Maple—Cent inued. 

sirup, lead in, N.Y.State 684. 

VerticiUiun wilt In Pacific Northwest, U.S.D.A. 
637. 

Mares— 

artificial insemination in Philippines, methods, 
33. 

duration of sexual cycle and time of optimum 
breeding. Mo. 181. 

milk, composition and variation during lacta¬ 
tion, 243. 

Marigold rust in California, U S.D.A. 346. 

Market- 

gardening, tee Truck crops, 
reports, U.S.D.A. 127, 271, 567,867. 

Marketing —alto tpecial producit. 

Act, Natural Products, operation in British 
Columbia, 266. 

agricultural, problems in, treatise, 718. 
cooperative, and purchasing associations in Mis¬ 
souri, Mo. 416. 

regulations, sweeping, of Quebec, U S.D.A 549. 
Markets— 

agricultural, treatise, 867. 
foreign, U.S.D.A. 704. 

Martens, work at Fur Animal Experiment Station 
with, U.S.D A. 656. 

Maruca ietiulaltt, notes, P.R. 512. 

Maryland Station, notes, 679. 

Maryland University, notes, 679, 737. 

Mass buying, relation to mass selling, 871. 
Massachusetts College, notes, 899 
Mattospora cicadina, infection of periodic cicada by, 
667. 

Mastitis- 

bibliography, N.Y.State 106. 
control, Kans. 99; N.Y.State 397. 
detection methods, 95. 

detection of shedders of streptococcus in com¬ 
posite control milk samples, 691. 
due to staphylococci, 398. 
effect on udder and its product, 536. 
experimental, production, 398. 
in cattle, 246, 393, Oreg. 847. 
pathological changes in udder duo to, 536. 
public health significance, 852. 
relation to abnormal milk, Wis. 847. 
relation to milk-borne epidemics, 862. 
resistance of udder to, effect of feeding irradiated 
yeast, N.Y.State 107. 

streptococcic, microscopic tost for, effect of con¬ 
taminating bacteria, Mich. 850. 
tests for, 387; U.S.D.A. 687. . 

treatment, U.S.D.A. 687. 
treatment with sulfanilamide, 399. 

Maitucoccut on pine, U.S.D.A. 658. 

May beetle, control by insecticides, U.S.D.A. 658. 
Meadow strips, 184. 

Meadows—see alto Grasses, Grassland, and Pastures, 
bay, in high mountain parks, management, 
Colo. 619. 

old, top-dressing experiment, N.H. 35. 
Mealybug— 

dtrophilus, sex ratios and status of male, 667. 
citrus, sex ratios and status of male, 667. 
control in Nova Scotia, 512. 
grape, sex ratios and status of male, 667. 
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Mealybug—Continued. 

pineapple, relation of numbers to resulting wilt, 
«67. 

sugarcane, Hawaiian parasite of, 375. 

Mealybugs on sugarcane, P.R. 817. 

Meat —also Beef, Lamb, Pork, etc. 

and animal organs, vitamin Bi, Bi, B 4 , and the 
factor W In, Wis. 881. 

and meat extracts, structure and composition, 
719. 

’care in household refrigerator, Iowa 132. 
country-dressed, marketing, Oreg. 832. 
curing on the farm, use of ice in, Ala. 832. 
farm dressed, preservation, 519. 
international trade in, 877. 
marketing agency of Argentina, IT.S.D.A. 118 
meal of differing fat content, composition and 
digestibility for pigs, 383 
prices, government measures affecting, 121. 
production and consumption, changes in, rela¬ 
tion to changes 111 farm income from livestock, 
265. 

quality and palatability, factors afTecling, Kans 
84. 

research in Canada, 99. 

V. nut proteins. Ill. 229. 

Medicinal preparations, inspection and seizures, 
U.S.D.A. 719. 

Medicine, biology and psychology, statistical meth¬ 
ods in, treatise, 468. 

Mediterranean fever, see Undulant fever. 

Medlar brown rot diseases, 208 
Moiosis, physiolOTy of, 28. 

Melanin in feathers, method for study, 768 
Afelanoplus— 

bivittatus, see CJ rasshopper, two-striped. 
differentialis, see Grasshopper, differential 
mexicanus, notes, 36(5 
^felittia satyriniformis, see Sipiash borer. 

Melon aphid- 

control, Mo. 660. 

vector of Cominelina nudiflora mosaic to pine¬ 
apple, 367. 

Mrlonfly— 

life history and habits in Philippines, 820. 
pupae, acclimation to low temperatures, 828 
Melons, newer varieties, yields and characteristics. 
Iowa 627. 

Melonworm, control, Mo. 660 
Melophagus ovinus, see Sheep tick 
Menhaden fish oil— 

as source of vitamin D for chicks, N C 230 
V. cod-liver oil for growing pigs, Qa. 67.5 
Meningococcus drug and serum therapy in mice, 532 
Mermis subnigrescens, biology, 220 
Meromyza americana. see Wheat stem maggot 
Metabolism- 

basal, of Mongolian subjects, 885. 
basal, (4 young men and women of various races 
in Hawaii, 424. 
basal, use of air in, 425. 

intermediary, investigation with heavy hydro¬ 
gen, 275, 565. 

Metagonistylum minense, parasite of Diatraea spp., 
826. 

Metal aurfoces and soil, adhesion between, Ala. 858. 
Metals and chlorine, 392. 


Metaphosphoric acid, effect on ascorbic acid oxida¬ 
tion, 7. 

Metaxenia, effect on cotton fiber, 899. 

Meteorological observations, Mass. 754; Pa. 577; 
U S.D.A. 12, 300, 591. 

Meteorology —also Olimate, Rainfall, Tempera¬ 
ture, Weather, etc. 
agricultural, in Canada, 11. 
papers on, U.S.D.A. 12, 300, 591. 
textbook, 754. 

Methoxyl and ethoxyl groups in organic substances, 
simultaneous quantitative estimation, 298. 

Methyl bromide as fumigant, U.S.D.A. 659. 
Methylamino acids, new syntheses and growth- 
promoting ability in connection with systine- 
deflcient diet, 586. 

Metorchis albidus, new to North America, 229, 
Metroliasthes lucida, notes, 250. 

M icA^—see also Rodents. 

deer, mutant characters, segregation, 469. 
field, growth and life span, 611. 
hypophysectomized male, oestrogenic treat¬ 
ment, .322. 

male, germinal response to environmental con¬ 
ditions, 320. 

Michigan College, notes, 579. 

Michigan Station, notes, 287, 579. 

Microbiological Congress, Second International, 
actions taken by, 167. 

Microbiology, International Congress, notes, 739 
Microbracon— 

brevicorniSy parasite of pink bollworm, 668 
kirkpatricki, parasite of pink bollworm, 668. 
kirkpatricki rearing method on pink bollworm, 
U.8.D A. 364. 

mellitoTy parasite of pink bollworm, 668 
mellUor rearing method on pink bollworm, 
U.S.D.A. 364. 

meromyzae, parasite of wheat stem maggot, 81. 
platynotae, parasite of pink bollworm, 668. 
MKTOcephalothrips abdominaliSy structure, synony¬ 
my, and biology, 064. 

Microelectrode, capillary, nonponotrating, 749. 

M icrolepidoptera— 

Indian, life histories, 824. 
new species, descriptions and illustrations, 823 
Micro-organisms—scfi also Bacteria. 

and higher plants, competition, effect of lime, 
Ala. 755. 

bacteriorhizal, effect on germination of seeds, 167. 
bactcriorhizal, on plants, nature of action, 167. 
behavior in presence of certain dyes, 204, 
gelatinous masses in soil of Japan, 165. 
lipolysis by, detection methods, 745. 
soed-borne, of vegetables, N.Y.State 639. 
soil, artificial medium for study, 456. 
Microplectron fuscipennts, biology, 672. 
Microprojector, simple, U.S.D.A. 364. 

Microscope- 

new electron, 150. 

polarizing, use for study of myelin degeneration 
in peripheral nerves, Ala. 880. 

Microtome— 

air conditioning for, 599. 
cooling device for, 23. 

Migration, human, international movements, 558. 
Migration, internal, streams of, Swedish data, 558. 
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Mildew--««e also host plants. 

downy, malachite green for control, U.S.D.A. 57, 
491. 

resistance, inheritance of, 705. 

Milk- 

abnormal, relation to mastitis, Wis. 847. 
acidophilous, for treating white scours in lambs 
and calves, Oreg, 847. 

activatability, effect of feeding ergosterol to cows, 
690. 

allergens from, U.S.D.A 584. 
and dairy products, use in Burlington, Vermont, 
Vt. 270. 

and products, lactic acid determination in, 447. 
and products, sanitation, processing, and mer¬ 
chandising, 388. 

as sole diet for calves, Kans. 96. 

Babcock test, effect of heated testers and com¬ 
posite tests, 95. 

bacteria, citrate-rlcinoleate agar for detection, 
529. 

bacteria in, effect of salts on growth, 95. 
bacteria In, physiological varieties, Ariz 97. 
bacteria, thermophilic, 242. 
bacterial and leucocyte counts, direct micro¬ 
scopic, accuracy, 691. 
bacterial counts, 242. 

bacterial counts m various types of media, 95. 
bacterial counts, single can and weight vat sam¬ 
ples, comparative fairness, N.Y.State 243. 
bacterial spores, control, U.S.D.A. 687. 
bactericidal properly, 392 
bacteriological examination, milk agar v stand¬ 
ard agar for, 242. 

bitter flavor in, relation to lipase, Wis. 842. 
borne diseases, 690. 
bottle losses, U.S.D.A. 687. 
canning on the farm, Ariz. 97. 

(jarotene in, relation to silage feeding, 94. 
colon organisms in, formate-riciiioleato broth for 
detection, 528. 

composition and partition of calcium and phos¬ 
phorus, 241. 

composition as affected by mastitis, 536. 
concentrated, preservation by freezing. Pa. 527 
constituents, precursors. Mo. 239. 
consumption and competitive market forces, 264. 
consumption in Baltimore, Md. 657. 
containers, paper, improving, N.Y.State 434. 
containers, paper, sanitation in manufacture and 
use, 392. 

control legislation of California and dangers of 
price fixing, Calif. 556. 
coolers, eflQciency, Pa. 543. 
cooperatives, bargaimng problems, 714. 
cooperatives in four Ohio markets, 714. 
copper in, detection, Bitter's test, 96. 
cost of production in West Virginia, W.Va, 127. 
curd tension measurements, 96. 
curd tension, relation to digestibility, U.S.D.A. 
687. 

distribution costs in West Virginia, W.Va. 127. 
fever in goats, 853. 

fever in Kentucky Station herd over twenty 
year period, 536. 
flavine in, 725. 


Milk—Continued. 

flavor, effect of rations, 392. 
flavor problems, experiences in meeting, 392. 
from cows fed dried pimiento, effect on vitamin 
A content, Qa. 719. 

from individual cows, oxidized flavor in. Pa. 390. 
from Individual cows, quality, relation to grass 
silage, 94. 

from mastitis-infected quarters, bacteriological 
properties. Mo. 239. 
heated, creaming power, 243. 
homogenization for blue cheese, 96. 
in Pennsylvania, supply and utilization, 264. 
(including human), structure and composition, 
treatise, 719. 

industry, plant operating eflBciency in, 264. 
irradiated evaporated, prophylaxis of rickets 
with, 138. 

irradiation, intensity and milk film capacity, in¬ 
terrelation, 95. 

irradiators, improved design, Wis. 843. 

Kansas, vitamin A and C in, Kans. 132. 
lactose in, 447. 

lipase determination in, 299. 
mare’s, composition and variation during lacta¬ 
tion, 243. 

marketing In Pennsylvania, Pa. 557. 
marketing, public control In, possibilities and 
limitations, 264. 

marketing regulation, problems, 26r, 
methylene blue reduction test and standard 
plate counts, comparison, 691. 
methylene blue reduction test, standard and 
modified, comparison, 690. 
nutritional value, 883 
nutritive value, effect of boiling, 421. 
of rabbits stimulated by lactogenic hormone, 
composition, 016. 

off-flavors m, causes, 390, 528; Pa. 527. 
oxidized flavor In- 

effect of method of sterilizing equipment, 
392 

notes, 243; U.S.D.A. 687. 
relation to acidity, 391). 
relation to carotene, lecithin, and vitamin 
C, 94. 

reliability of judgments, [N.Y.JCornell 97. 
pasteurization- 

amylase and phosphatase tests as indication 
of, 392. 

and bacteriological control, 687. 
for cheese making, N.Y State 245. 
pasteurized— 

bacterial contamination from milk contain¬ 
ers, ni. 238. 

hemolytic streptococci in, N.H. 97,844. 
lactose fermenting bacteria in, solid v. 

liquid media for determining, 845. 
microscopic counts, effect of dead bacteria, 
691. 

plain V. chocolate flavored, nutritive value, 421. 
plants, flexible, 95. 
powders, keeping quality, 687. 
prices, history, 121. 

produced on A. I. V. alfalfa silage, nutritive 
qualities, 240. 
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Milk—Oontinued. 
production- 

comparative values of peanut and soybean 
hay for, 387; N.0.388. 
comparison of lespedesa, soybean, and 
alfalfa hays for. Mo. 238. 
energetic efflciency and monetary profit in. 
Mo. 238. 

feeding for profit in, W.Va. 388. 
fertilization of pastures for, Va. 688. 
persistency of, factors affecting, 387. 
relation to stable environment, U.S.D A. 
687. 

products, canned, defects in due to micro¬ 
organisms, 687. 

products, measurement of body and texture, 245. 
products, treatise, 388. 

proteins In ice cream, relative merits, Kans. 96 
quality of butter and fat content from cows fed 
vegetable oils, 390. 

quantity discounts on, system for, 704. 
raw, cream line on, U.S.D.A. 687. 
raw, grading, comparative values of tests for, 
242. 

ra<v V. pasteurized, for calves, 687, 843. 
replacing in calf ration, 94. 
report of Reorganization Commission for Great 
Britain, 270. 

rounds, cost, relation to density and type of 
area served, 705, 

samples, detection of shedders of streptococcus 
of mastitis in, 691. 

sampling, weigh-vat v. single-can, N.Y.Stato 
391. 

Sanitarians, International Association, report, 
392 

secretion, biochemical phases, 687. 
secretion, effect of udder irrigation and milking 
interval. Mo. 239. 

secretion inheritance, relation to endocrine 
glands, 95. 

skimmed, see Skim milk, 
soft-curd and hard-curd, relative digestibility. 
Pa. 627. 

solids-not-fat content, effect of pastures, N.H. 97. 
sonic homogenization, 95. 
staphylococcus antitoxin in, 535. 
sugars, formation, isolation, and properties. 
Kans. 96. 

summer, growth-promoting factor associated 
with, 527. 
superstitions, 274. 

supplemented with minerals, nutritive value for 
rats, 843. 

supply, public, of Pennsylvania, papers on, 392. 
tuberculin-tested, procedures and costs of pro¬ 
duction, 391. 

V. tankage as supplements to barley and alfalfa 
ipeal for growing pigs, Nev. 376. 
vitamh^A in, relation to silage feeding, 94. 
vitamin A potency, effect of breed characteris¬ 
tics and plane of nutrition of cow, 241. 

3 rleld in cows. Increase with lactogenic prepara* 
tions from anterior pituitary, 616. 

Milking machines, response of individual cows to, 
387. 

Milksheds of New Hampshire, characteristics and 
relations, N.H. 126. 


Millet— 

anthesis, 621. 

inheritance of height of plants, 176. 
spacing experiments in varietal trials, 39. 

Milo— 

disease, Kans. 57. 
feeding value for lambs, Kans. 84. 
grain for fattening steers, forms, comparison, 
U.S.D.A. 232. 

lateral and vertical root development in vari¬ 
ously spaced rows, Kans. 35. 
prepared in different ways for fattening beef 
calves, Tex. 87. 

Sooner, merits in dust bowl region, U.S.D.A. 
474. 

Mineral- 

deficiencies m animals, effect, 674. 
deficiencies, specific, effect on growth of body 
and organs, 887. 

elements, translocation in plants, 604. 
metabolism of cows, 688. 
metabolism of sheep, 381. 
metabolism, studies, 835. 
mixtures for heifers on phosphorus-deficient 
range, N.Mox. 87. 
nutrition of farm animals, 83. 
requirements in human nutrition, 724. 
Minerals— 

absorption by plants, effect of transpiration, 465. 
additional, value to well-fed dairy calves and 
cows, N.Y.Stato 677. 
and mining resources of Tennessee, 111. 
in sand of Pennsylvania soils, composition, 162. 
Minks, work at Fur Animal Experiment Station 
with, U.S.D.A. 666. 

Minnesota Station, notes, 737. 

Minnesota University, notes, 737. 

Mint leopard spot disease, 793. 

Mirax iTisularis new parasite of coffee leaf miner, 228. 
Missouri Station, notes, 580. 

Missouri Station, work of, 286. 

Missouri University, notes, 680. 

Mito— 

control, sulfur sprays for, 363. 
eriophyid, injurious to tomato, 673. 
red-legged earth, in South Australia, 832. 
two-spotted, control, 363; Oreg. 816. 

Mites— 

cell for rearing, U.S.D.A. 363. 
on mushrooms, U.S.D.A. 658. 

Mitosis in germinal epithelium, first stage, 773. 
Moisture meters, electrical, for wood, U.S.D.A. 860. 
Molasses— 

as appetizer with cottonseed hulls ^nd wheat 
straw, Kans. 84. 

blackstrap, feeding value for pigs, 519. 
blackstrap, in finishing rations for broilers, 519. 
cane, as substitute for com in calf rations, Mo. 
229. 

cane, in poultry rations. La. 524. 
corn fodder mixtures, preparation and palata- 
bility, Kans. 96. 

Molds, weed, control in mushroom culture. Pa. 499. 
Mole crickets, notes, U.S.D.A. 658. 

Molybdenum- 

relation to nitrogen metabolism, U.S.D.A. 598. 
toxicity to rats, 394. 
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Monietia— 

benedenif notes^ 260. 
expansa, life cycle, 508. 
expansa, notes, P.R. 531. 
expansa of sheep in Canada, overwintering, 400. 
expanta of sheep, physiology, 254. 

Monkeys, susceptibility to Rift Valley fever virus, 

100 . 

Monocalcium phosphate, neutralizing value, 445. 
Monomorium carbonarium ebeninum in new role, 
P.R.Col. 815. 

Montana Station, notes, 737. 

Montana Station, report, 434. 

Moonlight, effect on activity of nocturnal insects, 
816. 

Moose of Isle Rosrale, 813. 

Mosaic disease, see specific host plants. 

Mosquito Extermination Association, New Jersey, 
meeting, 70. 

Mosquitoes—scf also Malaria and Yellow fever, 
brackish water, of Puerto Rico, P.R.Col. 816. 
control in wildlife habitat, U.S.D A. 658. 
control, large-scale demonstration, 362. 
control, papers on, 70. 
extermination work, report, 616. 
floodwater, in Columbia River Valley, flight 
range and longevity, 660. 
of Minnesota, biology, Minn. 826. 
of Puerto Rico, P.R.Col. 73. 
of southeastern Arkansas, 372 
protection of outdoor meetings from, principles 
underlying, 826. 

studies, 511; Del. 610; U.S.D.A. 659. 
transmission of Plasmodium gallinaceum by, 642. 
Moth, brown house, notes, 510. 

Mothproofing— 

materials and repellents, effectiveness, U.S.D.A. 
635. 

survey of progress in, 818. 

Motor fuel— 

and vehicle taxes. State, disposition, U.S D.A. 
114. 

preparation and application, principles, treatise, 
114. 

Mounting media, acctocarmin, for plant material, 
311. 

Mucor spp. on Clarkia elegans, 506. 

Mule V. tractor power on plantations, 264. 
Multithermograph, results of tests with, 312. 

Mung bean silage, see Silage. 

Musca domestica, see Housefly. 

Mushroom- 

cultures, preparation of composts, apparatus for, 
101,306. 

disease of bacterial origin. Mo. 201. 
diseases and weed fungi, control, Fa. 400. 
flies, notes, U.S.D.A. 658. 

Mushrooms— 

cultivated, insect and allied fauna, 220. 
growing, materials with composted horse manure 
for, Pa. 482. 

insects affecting, 660; Pa. 611. 
new process of growing, U.S D.A. 626. 
Muskmelon— 

market diseases, U.S.D.A. 498. 
powdery mildew-resistant, new strain, U.S.D.A. 
460. 


Muskmelon—Continued. 

powdery mildew resistant varieties, breeding, 
U.S.D.A. 60, 626. 

wilt, new, identifleation and investigation, 
N.Y.State 630. 

Muskmelons— 

adaptability for winter garden region, Tex. 44. 
breeding, N.Y.State 627. 
harvesting and trensportation, U.S.D.A. 626. 
temperature and time of ripening, Tex. 44. 
Muskrat- 

diseases in Great Britain, 111. 
industry in Maryland, 657 
Muskrats— 

breeding season In northwest Iowa, 657. 
habitat requirements, 812. 

Mustard- 

black, sulfur-containing glucoside of, prepara¬ 
tion, 746. 

oils and related sulfur compounds, toxicity to 
fungi, 793. 

Mutation- 

causing loss of one pair of palatal ridges in mice, 
768. 

in mice, dominant short-tail, 768. 

in mice, dominant spotting, 610. 

naked, a sex-linked semilethal in fowls, 768. 

new karakul, in mice, 770. 

reverse, in a rat, 770. 

Mutations in evolution, 310. 

Mutton, cooking quality, effect of condition of ewe. 
Mo. 274. 

Mycobacterium paratuberculosis strain from sheep, 
300. 

Mycological terms, list, 22. 

Mycology of Central and South America, Mexico, 
and West Indies, bibliography, P.R.Col. 402. 
Mycorhizas— 
of pines, 608. 

relation to growth and nutrient absorption of 
coniferous seedlings, 344. 

Mycosphaerella disease of winter peas, Ala. 708. 
Myelois ceratoniae, parasite of on carob tree, 672. 
Myiasis, cutaneous, of sheep, experimental produc¬ 
tion, 700. 

Myoeera tabanivora n.sp., description, 616. 
Myrmelaehista ambigua ramuloTum, control, P.R. 
Col. 362. 

M 3 rzininae, review of genotypes and tentative key, 
374. 

Myzusper^aCy see Peach aphid, green. 

Naphthalene acetic acid, effect on roots of lupine 
seedlings, 602. 

o-Naphthalene acetic acid for rooting softwood 
cuttings of hruit stocks, 484. 

Naphthalene flakes, flea control by. Ill. 219. 
6-Naphthol, nematocldal qualities, 811. 

Naval stores, research, U.S.D.A. 684. 

Nebraska Station, notes, 737. 

Necrobacillosis, notes, Mont. 303. 

Necrobia rufipeSt ue Ham beetle, red-legged. 
Nectarine— 

l»*own rot diseases, 208. 
mosaic, survey, 792. 

Neighborhood^uying unit8,’560. 



•xH X 


oTATION kecord 


rvol. 7S 


Nematode— 

oatobing fungus, formation and operation of 
traps In, 811. 

eggs In feoal discharges, embryonating, new 
method, 99. 

parasites of domesticated animals in Burma, 
check list, 393. 

Nematodes—««« a/«o Root knot nematodes, 
bud and leaf, U.S.D.A. 637. 
bulb and stem, interhost transfer attempts with, 
U.S,D.A. 201. 

bursate, of horses and sheep, bionomics and 
control, 101. 

distribution in small intestine of sheep, 701. 
effect on 3 rield and composition of sugar beets, 
207. 

hollow-stylet, feeding, 810. 
in horse manure, effect of volatile halogenated 
hydrocarbons on eggs and larvae, 698. 
on beans, Oa. 638. 
on sugar beets, 792. 

parasitic, destruction by sunlight, P.R. 531. 
parasitic, effect of tetrachlorethylene on, 100. 
parasitic in alimentary tract of buffaloes, 394. 
parasitic in animals, biology, 394. 
plant-infesting, length of dormancy, 810. 
plant-parasitic, chemical control, TJ.S.Tl.A. 637. 
seed-infesting, U.S.D.A. 637. 

NemtUodirua— 

of sheep in Canada, overwintering, 400. 
spp. in sheep, pathogenic effect, 400. 

Nematology, treatise, 814. 

JVemodiua faaciatua, experimental crossing of sub¬ 
species in, 819. 

Neoplastic diseases in poultry, 258. 

Nephelodea emmedonia, aee Cutworm, bronzed. 
Nephritis in dairy cows, Ky. 251. 

Nerves, peripheral, myelin degeneration in, methods 
for diagnosis, Ala. 880. 

Nevada Station, notes, 287. 

Nevada Station, report, 434. 

New Hampshire Station, notes, 435 
New Hampshire Station, report, 142 
New Jersey Stations, notes, 435, 737. 

New York Cornell Station, notes, 738,899. 

New York State Station, notes, 143,738,809 
New York State Station, report, 735. 

Nicotiana aytveatris— 
f-nomicotinein,364. 

reproductive cells, nuclear structure In, 168 
Nicotine— 

as fumigant, U.S.D.A. 659 
oil, a promising new Insecticide, Ky. 75. 
substitution for mineral insecticides, 662. 
Nicotinic acid— 

and vitamin 0,896. 
for pellagra treatment, 896. 

Nitrates— 

excessive, in soil, control, Colo. 692. 
formatio§ in soil, effect of light and beat, 594. 
studies, Oreg. 774. 

Nitrite and formaldehyde concentration within algal 
cell, relation, Ala. 755. 

Nitrogen- 

accumulation or loss in soils. Mo. 159. 
assimilation, apparent, of germinating peas, 173 
assimilation in various forms by plants, 313. 


Nitrogen—Continued. 

biochemical and organic, investigations, U S. 
D.A.591. 

determination in fertilizers, 297. 
determination, possible alterations in methods, 
297. 

excretion, urinary, of Mongolian subjects, 885. 
fertilizers, inorganic and organic sources, rela¬ 
tive efficiency, 184 
i fixation— 

by legumes, critical review, 607. 
by nodule bacteria, U.8.D.A. 776. 
in MelUatut, effect of species of host plant, 
457. 

methods, Wis. 775. 

studies, equipment for growing plants in, 599. 
symbiotic, mechanism, effect of pNj, 608. 
symbiotic, mechanism, function of pOj, 608. 
in Iowa soils, 453. 

metabolism of plants, review, 25. . 

metabolism, relation to potassium and calcmm, 
605. 

part 4 of Gmelin’s handbook of inorganic chem¬ 
istry. 293. 

source for plants from formamide and ammonitim 
formate, 166. 

Nitrogenous fertilizer materials, U.S.D.A. 691. 
Nitrogenous fertilizers— 

comparisons, relation to fall v. spring applica¬ 
tions, 458. 

for apple trees, tests, 630. 
lethal effects on free-living stages of sclerostomos, 
101 . 

Nitrosomonaa in variously treated Iowa soils, 457. 
Noctuidae taken at bait trap in Kansas, 825. 
Nodonota puneticotlis, nee Rose loaf beetle 
Nodule- 
bacteria— 

* effect on yield of legumes and cereals sown 
together, 318. 

growth, effect of asli content, 765. 
growth studies, 22. 

isolation of efficient strains, Oreg. 774. 
kinds, sources, and artificial propagation, 
U.S.D.A. 776. 

formation on legume roots, physiology of, 168 
production of good v. poor strains of soybean 
bacteria, Wis. 775. 

Nomadacria aeptemfaaciata, development, 663 
North Carolina Station, report, 286. 

North Dakota College, notes, 738. 

North Dakota Station, notes, 738 
Nurseries— 

certified, lists in Kansas, 511. 
need of acidity in, U.S.D.A. 637. 

Nursery- 

industry, insect problems, N.Y.Statc 363. 
stock, digging and storing in fall sesison, N.Y. 
State 336. 

stock, effect of winter injury, N.Y.State 628. 
Nurserymen, Regional, Conferencr, papers, U.S, 
D.A. 489. 

Nut- 

diseases In Pacific Northwest, U.S.D.A. 637. 
orchard soils, availability of nutrients in, 304. 
orchard soils, relation to micro-organisms, 304, 
tree diseases, 505. 

V. meat proteins, III. 229. 
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Nutgrass, control, Ala. 774. 

Nutrients, individual, dynamic effects. Pa. ftl8. 
Nutrition- 

Advisory Committee on, in Great Britain, re¬ 
port, 721. 

and foods, elements of, treatise, 131. 
animal, see Animal nutrition, 
facts, fads, and frauds in, Mass. 131. 
human, mineral requirements, 724. 
human, outstanding problems in, 721. 
human, vitamins in, 569. 
plant, see Plant nutrition, 
problems in education, 721, 
progress in, 721. 

surveys, simplified procedure, 729. 

Nutritional state, normal, effect of carbohydrate and 
nitrogen metabolism in, 276. 

Nuts, breeding and Improvement, U S D.A. 178. 
Oak- 

and pine forest, intoroi*ption of precipitation in, 
199. 

canker due to Polyporua hiapidiLS, 212. 

English, timber, insects attacking, 510. 
powdery mildew, 654. 

Oaks— 

bur, direct seeding m Lake States, 490. 

English, principal rots of, 213. 
growth, effect of soil texture, 345. 
red, direct seeding in Lake States, 490. 

(Oat— 

coleoptil^ 

and first internode, growth in different wave¬ 
length regions of visible spectrum, 759 
ascorbic acid in, 759. 
auxin production by, effect of roots, 315. 
(Curvature, relation to different concentra¬ 
tions of synthetic substances, 315. 
pigments, 171. 

crown rust resistance, breeding for, 176. 
crown rust resistant variety also winter hardy, 
899. 

flour as antioxidant in ice cream, 693. 
gray leaf disease, causes, 205. 
hay poisoning, Colo. 694. 
loose and covered smut, latent infection of resist¬ 
ant varieties, 646. 

loose smut infection, factors affecting, 497 
red leaf and blast, U.S D.A. 346. 
seedlings, frost reaction, factors affecting, 326. 
seedlings, polarized growth and cell studies, rela¬ 
tion to light and darkness, 762. 
smut, Kans. 57. 
smut control, Qa. 638. 
smut resistance, breeding for, 176; Mo. 185. 
smut resistant variety, new, development, 
a.S.D.A. 460. 

smut, seed treatments for, lU. 201. 
stem rust, physiologic races, distribution, and 
reaction of oats at different stages, 797. 
straw, chemical composition of strong- and weak- 
strawed varieties, 474. 

straw in eastern Canada, mineral content, 675. 
white foot rot, fungus causing, 59. 


Oats— 

breeding, Qa. 619; HI. 185; Kans. 34; N.O. 186; 
Pa. 474; U.8.D.A. 618. 

breeding for crown rust, smut, and cold resist¬ 
ance, 176. 

cannibalism preventing properties, 624. 
cold resistance studies, Kans. 36. 
crossing, seed set after artificial pollination, 621. 
drill survey, N.Y.State 626. 
dwarf mutant, artificially induced fatuoids in, 
319. 

effect of injury in imitation of hail damage, Iowa 
37. 

feeding trials with swine, 111. 88. 
fertilizer experiments, Ala. 33. 
germinated, value for laying pullets and breeding 
hens, Del. 618. 

growth substance, production, relation to auxin 
in endosperm, 25. 

growth substances in, effect of unknown external 
factors, 25. 

harvesting costs, proportions of home and cus¬ 
tom cutting and total acreages cut. Ill. 266. 
harvesting, threshing losses with combines, 261. 
huskless, digestion by poultry, 385. 
in Canada, 187. 

infection by Cercosporella herpotrichotdes, 205. 
inheritance studies. Pa. 474. 
nitrogen sources and rates for, Ala 774. 
production, S.C. 648. 

productive varieties developed by the station, 
Oreg. 774. 

seed germination tests after storage for various 
periods of years, 624. 

seed tests reveal lots untrue to name, N.Y.State 
626. 

sprouted, as source of vitamin Q for poultry, 
Colo. 675. 

thresher-run samples, quality, N.Y.State 625. 
varieties, registered, standard descriptions, 187 
varieties, response to different fertility levels, 
777. 

variety tests, Ariz. 34; Ill. 186; Ind 619, Kans. 34, 
Mo. 185; Mont. 326; N.C. 185; Oreg. 774; Pa. 
474. 

variety-date-of-planting tests, Ariz. 34. 
yields for grain and forage, S.Dak. 35. 
yields in irrigated rotations, U.S.D.A. 36. 

Occupation, choice of, modifying influence of family- 
farm, 271. 

Oecanthus niveuSt see Cricket, snowy tree. 

Oesopbagostomiasis in sheep, 100. 

Oestradiol esters, duration of action, 773. 

Oestrin— 

small doses, effect on ovarian and vaginal cycles, 
615. 

transmission from animal to animal, 615. 

Oestriol esters, duration of action, 773. 

Oestrone— 

and testosterone propionate, combined action, 
182. 

esters, duration of action, 773 
reaction of hypophyses and reproductive organs 
to, 322. 
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Oestrous— 

cycle— 

effect of quality of protein in diet, 614; Wis. 
833. 

in rodents, inhibition by post partum urine 
injections, 613. 

inhibition by progesterone, 614. 
suppression by prolactin, 613. 
phenomena of rat, rhythmic diurnal variations, 
614. 

phenomenon, composite nature of, 773. 
reactions including mating, produced by tri- 
phenyl ethylene, 614. 

Oestrus in ewes. Mo. 32, 

0e»tru9 ovis in sheep, relation to herding on open 
range, Nev, 400. 

Office of Experiment Stations, report of Chief, 
editorial, 288. 

Ogcodes spp., parasites of spiders, 827. 

Ohio Station, notes, 738. 

011 - 

emulsions and oil-water mixtures for sprays, 
tests, Oreg. 815. 

emulsions, making, value of injector, 219. 
from nuts of Japanese woodoll tree, U.S.D A 
584. 

nicotine, a promising new insecticide, Ky. 75. 
spray application in Injector attachment, pro¬ 
duction cost. Ill. 219. 
sprays, 363. 

sprays, citrus tree reaction to, 509. 

Oils—««« also Fats and gpecific oUf, 
and oil emulsions, U.S.D.A. 659. 
low viscosity mineral, in spray residue control, 
363. 

mineral, field tests, U.S.D.A. 635. 
vegetable, feeding to cows, effect on fat content 
of milk and quality of butter, 390. 
vitamin A potency, improved color test, 152, 
Oklahoma College, notes, 738. 

Oklahoma Station, notes, 738. 

Okra, variety and cultural tests, Ala. 781. 

Old people, vitamin C requirements, 137. 

OlethreaUs abietana, notes, N.Y.Stato 659. 

Olive oil, virginity, test for, 751. 

Olive pulp, extracted, feeding to milk cows, 688. 
Omphalia sp., relation to decline disease of date 
palms, 808. 

Onion- 

mildew in Oregon, U.S.D.A. 57. 
pink root, Colo. 638. 

pink root and bulb rot disease complex, causal 
agents, 62. 

roots, effects of coal tar and other chemicals on, 
798. 

sets, fertiliser experiments, HI. 190. 
thrips, control, P.R. 512; P.R. Col. 335. 
thrips, notes, 203. 

thrips i^asite introduction from Japan to 
Hawaii374. 

yellow dwarf, cell inclusions in, 500. 

Onions— 

adapted strains, selection, Colo. 020. 
cost of production in Michigan, Mich. 127. 
date of planting, Colo. 626. 

East Indian, testing, P.R. 482. 
fall seeding, N.0.190. 


I Onions—Continued. 

I fertiliser and planting methods, Colo. 626. 
improvement, U.S.D.A. 178. 
keeping quality, relation to water loss during 
storage, 44. 

Sweet Spanish-type, breeding, Colo. 626. 

wild, control, Ala. 774. 

wild, life history and control, HI. 185. 

Ooencyrtus johnsoni, biology, 374. 

Oospora — 

eptlobii on Clarkia elegant, 506. 
lactis, studies, 95. 
aeabiea, tee Potato scab. 

Ophiobolut graminit— 

overwintering in Alberta, 794. 
virulence, studies, 206. 

Opiut spp., parasites of Mediterranean frultfly, 
U.S.D.A. 224. 

Opossums, infestations of screwworms in Texas, 3B1 
Orange- 

beverages, dairy, vitamin C in, 431. 
beverages, vitamin C assays for, Conn. [New 
Raven] 562. 

sour, and rough lemon rootstocks, comparison, 
341. 

trees, Satsuma, heating for protection, Ala. 781. 
Oranges— 

fertilizer treatments, effect on cropping and on 
composition and keeping quality, 633. 
immature, loss of nitrogen through abscission, 
633. 

navel, fungal invasion, 210. 

Valencia, effects of gas storage, 634. 
vitamin C In, 430. 

Washington Navel, fertilizer requirements, Ariz 
43. 

Oratema spp. from ants* nests, 374. 

Orchard- 

grass, fertilizer experiments, Ala. 33. 
insects in Utah, 511. 
profits, factors affecting, Ill. 266. 
sanitation, practical methods for codling moth 
control, 363. 

soils, spray residue accumulations in, signifi* 
cance, 19. 

Orchards —alto Fruits, Apples, Peaches, etc. 
clonal stocks, testing, N.Y .State 628. 
cover crop practices for Bitterroot Valley 
Mont. 335. 

cover crops for, Mich. 484. 
irrigation in Indiana, 484. 
organic matter in, relation to potash and phos 
phorus, N.Y.State 193. 
soil management, 456. 
spraying, Eans. 72. 

survey and control work in Kansas, 511. 
winter injury, Oreg. 792. 

Oregon Station, achievements of first fifty years, 286i 
Oregon Station, report, 898. 

Organic matter— 

and availability of mineral nutrients in soils, 
Oreg. 755. 

decomposition, Colo. 592; Oreg. 755. 
in soils, destruction for mechanical analysis, 5. 
in western Washington soils, changes in, effect 
of cropping, 18. 

soil, colloidal properties. Mo. 453 
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Oriental beetle, control in Hawaii, 818. 

Oriole, Puerto Rican, nesting, P.R.Col. 813. 

Orius tristicoloTf predator of potato psyllid, fill. 
Ornamental plants, shrubs, and trees, see Plants, 
Shrubs, and Trees. 

Omithodoros megnini, see Ear tick. 

Osdnella frU, see Frit fly. 

Ostertaffia— 

circumcindat effect of oral feeding of infective 
larvae to lambs, 2fi4. 

cireumcinda of sheep In Canada, overwintering, 
400. 

ostertagif pathogenicity, 8fi3. 

Ova, fertilized, acceleration of rate of passage through 
fallopian tubes, 473. 

Ova of mouse, tube-locked by in]ections of oestro- 
genic substances, fate, 472. 

Ovarian*- 

follicular hormone, short test for, 472. 
weights, increases, effect of zinc sulfate, antuitrin 
S, and thyroid implants, 321. 

Ovariectomy of rats, effect on body growth and 
organ weights, 616. 

Ovaries— 

ear-grafted, secretion of male hormone in mice, 
320. 

effect of administration of sheep anterior pitui¬ 
tary extract, 617. 

of rabbits, growth, maturation, and atresia, 472. 
Oven-bird in southern Michigan, life history, 814. 
Ovogenesis during sexual maturity, 773. 

Ovulation— 

and follicular growth rate in guinea pigs, 613. 
in ewes. Mo. 32 

Owl pellets, contents as indicators of habitat prefer¬ 
ences of small mammals, 656. 

Oxya chineneis, studies, 220. 

Oxygen, role in process of turning green, 26. 
Oxyepirura mangoni, notes, Minn, 403. 

Oysters, growing, harvesting, and preparing for 
market, 214. 

Packing materials entering port of Montreal, insects 
.infesting, 612. 

Paints, accelerated weathering test, 449. 

Palm— 

Brazilian, fruit seeds of, U.S.D.A, 684. 
chestnuts in mountainous areas, land use for, 
P.R. 646. 

Washington, root rot of, U.S.D.A. 346. 

Pansy curly top, Oreg. 792. 

Papaya- 

cuttings, rooting, 788. 

nutritive value, 662. 

yellow mosaic (?), notes, P.R.Col. 346. 

Papayas, canning, P.R.Col. 293. 

Paper- 

milk containers, sanitation in manufacture and 
use, 392. 

mill sanitation, relation to manufacture of food 
wraps and containers, 886. 
per capita consumption in United States, 
U.S.D.A. 489. 

Papirtus spp. of southern California, 612. 

Paraffin block trimmer, 699. 

Paralysis, lowl¬ 
and allied diseases, studies, 246, 
etiology, Fla. 266, 


Paralysis, fowl—Continued. 

inheritance of resistance to, Ala. 866. 
or lymphomatosis, 393. 
studies, 619; Mo. 246. 

transmission exi)eriments, 641; [Conn.JStorrs 109. 
Paraphorantha spp., notes, 827. 

Parasites— 

chalcidoid, ftom Puerto Rico, descriptions, 
P.R.Col. 73. 
control, U.S.D.A. 630. 
control in Puerto Rico, 261. 
developing, starvation as explanation of immu' 
nlty, 658. 

improved container for shipping, U.S.D.A. 364, 
in slaughterhouses in Canton, 394. 
insect, m. 219. 

internal, of sheep, 700; Ga. 676. 
intestinal, of lambs in south Wales, census, 266. 
local immunity to, nature and mechanism. 695. 
nematode, of animals, biology, 394. 
of domestic animals, list according to site of in¬ 
festation, 631. 

of domesticated animals in Burma, check list, 
393. 

of livestock in Tanganyika, 246. 

Parasitology, human, manual, 250. 

Paratdranychus pilosus, see Red mite, European. 
Paratheresia brasiliensis, parasite of Diatraea spp., 828. 
Parathyroid hormone, action of acid and alkali on, 
687. 

Paratrioza eockerelli— 
notes, Colo. 660. 
predators of, 511. 

Paratuberculosis, see Johne’s disease. 

Paratyphus in foxes, 256. 

Paresis, parturient, in goats, 863. 

Paris green— 

homologs of, 662. 

manufactured during 1936, composition, 362. 
physical properties of commercial samples, 661. 
Parsley, production, U.S.D.A. 626. 

Parsnip seeds, rate of seeding, effect of dusts on, 349. 
Partridge— 

Chukor, in California, 812. 

Hungarian, nesting studies, 812. 

Parturition in rats, hormonal factors involved in, 182. 
Pasteurella-like organism, infection of sheep with, 
400. 

Pasteurellosis outbreak among sheep, 100. 
Pasteurization—wtf also Milk. 

efficacy, phosphatase test for, 96, 846. 

Pasture— 

and workstock problems, 618. 
grasses, see Grasses, 
mixtures, 184. 

plants, typical, carotene content, 239. 
research literature, foreign, digest, U.S.D.A. 619. 
research, methods, 184. 
soils, studies. Mo. 169. 

vegetation, yield, vigor, and succession, effect of 
various clippings, Kans. 36. 

Pastures —see also Grasses, Grassland, and Meadows. 
Alpine, foundation of cheese making in Switser- 
land, N.Y.SUte 391. 
bluestem, effect of burning, Kans. 36. 
botanical analyses, methods for making, 619- 
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Past ores—Continued. 

cobalt chloride as top dressing, effect on cobalt 
In pasture plants, 231. 

effect of lime and fertilizers on soil reaction and 
available phosphate, U.S.D.A. 618. 
fertilization for milk production, Va. 688. 
fertilization results 184. 

fertilizer experiments, Ind. 619; Mo. 186; Pa 471 
fertilizing, effects on beef cattle gains, N.C. 2.30 
growth and composition, effect of reseeding and 
fertilization, Vt. 186. 

improvement, Del. 475, Ill. 238; Kans. 35; Mo 
239; N.C. 239. 

in Coastal Plain of Georgia, studies, 183. 
irrigated, value for sheep, Oreg. 832. 
management, Hohenhelm system compared 
with ordinary methods, 183. 
management, intensive, N.J. 376 
management, relation to soil conservation, 183 
of West Virginia, type of vegetation, carrying 
capacity, and soil proi>erlies, W Va. 331. 
old, top-dressing experiment, N.II. 35. 
on northern coast, P R. 547. 

])roduction, soils and soil treatments in, 184 
letums from actual grazing and clip plot meth¬ 
ods, 94. 

studies, Ga. 619. 

Pavements, flexible, knowledge of design, U.S.D.A. 
860. 

Pea- 

aphid, control, 73, 613; N.Y.State 659, Oreg. 815. 
aphid, effect of ecological factors on, 512. 
aphid, notes, U.S.D.A 658. 
aphid, resistance of alfalfa to, Kans 73. 
diseases, Oreg. 792 

diseases and yields, relation to moculatioii with 
symbiotic bacteria, Oreg. 792. 
diseases in Cotton Bolt, U S.D A. 637. 
moth injury to green peas on Qasp6 coast, 824. 
plants and pods, natural green color, fixing and 
preservation for exhibit purposes, U S D.A. 
364. 

root rot, N Y.State 639 
roots, excised, cultivation in vitro, 758. 
seeds, protection with red copper oxide-graphite, 
N.Y State 639 

seeds, rate of seeding, effect of dusts on, 349. 
sprayer, high-pressure, Oreg. 858. 
streak virus, varietal susceptibility, 646. 
veevil, notes, Oreg 815; U S D A. 658. 

IVach-- 

aphid, green, autumn host plant m potato-grow¬ 
ing section, 666. 

aphid, green, vector of Comrnelina nudiflora mo¬ 
saic to pineapple, 367. 
bacterial leaf spot, control, N.C 202. 
borer, biological control, N.Y.State 659. 
borer control, 219. 
iKirer control, new method, 511. 
borer in northern T.K)uisiana, U.S.D A. 058. 
borer, noteipN.Y.State 362. 
borers, destruction with liquid paradichloroben- 
zene. Ill. 218. 

brown rot, control, 208; N.C. 202. 
canker studies, 357. 
curculio, control, 226. 
diseases, control, 208; Va. 800. 


Poach—Continued. 

diseases in Ozark section of Arkansas, U.S.D.A. 
637. 

embryo abortion, N Y.State 628. 

fruit buds, hardiness, experiments, 192. 

leaf curl, spraying for. 111. 201. 

leafhopper, biology, 821. 

little disease, dissemination and control, Del. 401 

mosaic, control, U.S.D.A. 491,637. 

mosaic, insect vectors, Colo. 650. 

mosaic, new virus-induced, U.S.D.A. 460 

mosaic, survey, 792. 

mosaic virus, Maynard plum as carrier, 68 
orchard, effect of four years of cover crops in, 632 
orchards, cover crops for, Ga 626; Ill. 191. 
phony disease, control, 67; U.S D.A 491, 637 
rootstocks, nematode-resistant, of siiiienor vigor, 
358 

scab, control, N V 202. 
scale, white, on papaya trees, P R Col 362. 
seed germination tests, record, 631. 
sprays, combination, role of ?inc-lime m, 807 
trees, blossoming, protection by cloth covering, 
Ga. 626. 

trees, responses to nutrient doflciencies, 031. 
trees, winter injury to, Ga 638; Ill. 191. 
yellows, dissemination and control, Del. 491. 
yellows in Massachusetts, U.S.D.A. 346. 
yellows, intracellular bodies associated with, 
movement, 67. 

Peaches-- 

arsenate of lead injury, control, N.C. 202. 
breeding, Ill. 191. 
canned crushed, preparation, 444. 
canning quality of varieties, 106. 
cat-laced, problem. Ill. 219. 

Elberta, color, effect of pnining, 335. 

Elberta, symptoms of mineral deficiencies in, 
784. 

fertilizer experiments, Calif. 46. 
green fruit characters as aids in varietal identifi¬ 
cation, 196. 

growth, relation to leaf area, N.C. 191. 
growth responses to soil moisture conditions, 335. 
measurement of surface area, Ga. 626. 

Now Jersey varieties, Del. 482. 
new package for, U.S.D.A. 486. 
nutrition, N.C. 191. 

Phillips Cling, gumming, Calif. 209. 
premature defoliation, factors in, N.C, 191, 
prices In Omaha and Kansas City, effect of sup¬ 
plies from different sections, Kans 117. 
promising varieties and seedlings developed by 
Now Jersey Exiieriinent Stations, N.Y.State 
339. 

reducing packing shed costs, Ill. 266. 
spray materials for, Va. 806. 
thinning. Ill. 191. 

varieties, fruit bud hardiness in, 196. 
varieties in Northeast, evaluation, 486; N.H. 785. 
varieties, low temperature resistance. Ill. 191. 
varieties, new, testing, 52. 
varieties response to temperature, Ga. 626. 
variety tests, Oreg. 781. 
ventilated container for, U.S.D.A. 626. 
vitamin A, B, and G In, Ga. 719. 



1038] 


INDEX OF SUBJECTS 


987 


Peanut- 

leaf spots, studies, Oa. 638. 
meal with corn and swcotpotatocs, feeding value 
for pigs, Ga, 676. 

V. soybean hay for dairy cattle, 387; N.C. 239,388. 
Peanuts— 

breeding, Oa. 619; U.S.D.A. 618. 
effect of dusts and sprays, N.C. 186. 
feeding value for poultry, Ala. 832. 
fertilizer experiments, Ala. 33; Ga. 619. 
rest period of seeds, shape, coat color, etc. inher¬ 
itance, Fla. 176. 

Virginia, plat and plant variation with, 39. 
Pear— 

blight-resistant stocks, Oreg. 702. 
blight-resistant varieties, development, Oreg 
781. 

blight-rcsistant variety, testing, Del <182 
brown rot diseases, 208. 
cork spot fruit on individual trees, 501 
diseases, 208. 

fire blight-resistant Richard Petoi s variety. Pa 
492 

little loaf, Oreg. 792. 

nudge, notes, N.Y State 362, 372 

scab control, Oreg. 792. 

scab organism, twig lesions as souicc of si>riiig 
infection, 651. 
scald control, Oreg. 792. 
thrips, biology and seasonal history in North¬ 
west, U.S.D.A. 658. 
thrips on prunes, Oreg. 815. 
trees, effect of dormant oil sprays, Oreg 815. 
trees, response to soil moisture and pruning. 
Oreg. 781. 

Pears— 

alternate-year bearing of, Oreg. 782. 

Anjou, growth rate, effect of soil moisture, 
U.S.D.A. 626. 

Bose necrosis and fruit pit, Oreg. 792. 
breeding, N.Y.State 339. 

breeding for flro blight and leaf spot resistance. 
III. 191. 

breeding for winter hardiness, 195. 
canned Bartlett, of Pacific Coast, fob priee.s, 
Calif. 120. 

chemically treated wraps for, Oreg. 7Ht. 
fertilizer experiments, Calif, 46. 
fruit growth, relative efficiency of spur and shoot 
leaves for, 52. 
fruitfulness in, 196. 
improvement, U.S.D.A. 178. 
irrigation on clay adobe soil, 195. 

Kleffer, changes during ripening and storage, 
U.S.D.A. 784. 

Kleffer, drying and use, U.S.D.A, 690. 
Kieffer,rate of drying, factors affecting, U.S.D.A 
762. 

marketing, Oreg. 781. 
maternal Inheritance in, 357. 
pollination, Oreg. 781. 

propagation, early spring budding by plate 
method, 336. 

pruning in relation to number, size, and appear¬ 
ance of fruits, 195. 

reducing packing shed costs. Ill. 266. 


Pears—Continued. 

respiration and ripening before and after cold 
storage, effect of ethylene and other gases, 52. 
softwood cuttings, a-naphtbalene acetic acid for 
rooting, 484. 

transportation to distant markets, Oreg 781. 
variety tests, Oreg. 781. 

Peas— 

and barley for hay, rate of seeding and fertilizer 
tCvSts, Oreg. 774. 

and small grain combinations for hay, Oreg. 774. 
Austrian winter, diseases and control, Ga. 638. 
Austrian winter, fertilizer experiments, Ala 33. 
breeding and improvement, U.S.D.A. 178 
canning crop, comparative yield, Oreg 782. 
for Illinois markets, Ill. 782. 
frozen, undesirable color change in, 422. 
growth, action of silicic acid, boron, and other 
trace elements, 314. 
new maturity t i-st, 44 

new stocks from Regional VegetaVde Breeding 
Laboratory at Charleston, S.C., Ga 626. 
pigeon, improvement, Mont 326 
H'sidual effects of fertilizers, N Y State 627. 
seed-borne micro-organisms, N.Y State r>,’t9 
varieties, N Y.State 627. 
vanetv t ests, Pa 482. 

Vitamin (’ in, factors affecting, 892 
winter, diseases, Ala, 798. 

Peat— 

anahv scs of heather-peat profile and .’ush peat, 14 
moss, use in seedling production and tree plant¬ 
ing, N.Y State C28. 

soil, loss of plant nutrients from, [N.Y.JCornell 
164. 

soils, fertilization and care, 457 
structure, U S D A. 692 
upland, in Glamorgan, reclamation, 475. 
use and function in forest nurseries, 345. 
water-binding power, relation to so-called soil 
diseases, 204 
Pecan— 

leaf phylloxera, proposed name, 367. 
nut casobearer, control in Texas, 368 
nut casebearer in northoin Louisiana, S.D A. 
658. 

nut, kernel development, relation to specific 
gravity, 487. 

nuts, growth In diameter, elTcct of soil manage¬ 
ment, 488. 

orchanls, culture, N.C IttJ 
roots, composition, seasonal changes m, 487 
rosette and soil reaction, 183. 
rosette, relation to zinc in soils and soil reaction, 
<.3S. 

scab, control, U.S D A. 626. 
shucks, loosening with ethylene gas, U S.D.A. 
626. 

trees, growth, effect of soil moisture and nitrates, 
Ala. 781. 

weevil, control, Ala. 815. 
weevil, reproductive system, structure. 829 
Pecans— 

breeding, N.C. 191. 

cultural and fertilizer studies, U.S.D.A, 626. 
nut filling and maturation, Ariz. 43. 
premature dropping, causes, Arlz. 43. 
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Fooans—Oontinoed. 

shucking, use of ethylene for, 488. 
variety response to fertilizers, 335. 

Pectin— 

and pectin-sugar solutions, viscosity or plasticity 
as index of jell formation, Del. 440. 
chemistry and physiology, 168. 
extraction from apple thinnings, 443. 
natural, molecular size, N.Y.State 584. 
Pectifiophora gossypiellat see Bollworm, pink. 
Pediculoides ventrieosua, see Straw itch mite. 
Pellagra- 

end ssrmptoms of selenium poisoning, compari¬ 
son, 576. 

case treated with filtrate factor from liver, 807. 
case treated with nicotinic acid, 896. 
clinical manifestations, effect of simlight, 574. 
hypoadrenalism as fundamental etiological 
factor, 575. 

in African children, 734. 
in Egypt, 897. 

Penicillium-- 

breoicaule on Clarkia elegans, 506. 
bulb rot in lilies, 69. 
digitatum on citrus fruits, 210. 
longevity in barley kernels and relation to emetic 
effect, 59. 

Penis, growth when stimulated by electric light, 
relation to thyroid, 321. 

Pennsylvania College, notes, 738. 

Pennsylvania Station, notes, 738 
Pennsylvania Station, report, 577. 

Peonies, variety tests, Ill. 197, 

Pepper- 

blight, notes, U.S.D.A. 491. 
diseases in Texa,s, U S.D A. 6,37. 
weevil, notes, U.S.D.A. 658. 
wilt, notes, U.S.D.A. 491. 

Peppers— 

fertilizers for, P.R.Col. 335. 
improvement and genetics, U.S D A. 178. 
Perfection pimiento, Improvement, Oa. 626. 
Perfection pimiento, thickness of fruit wall, 
relation to fertilizers, 335. 
production, U.S.D.A. 627. 
variety and cultural tests, Ala. 781. 

Pepsin, proteolytic activity, inactivated by intense 
sound waves, 747. 

Peregrinus maidis, notes, P.R. 492. 

Perennials, herbaceous, variety tests, N.C. 197. 
Peridermium strobi, see White pine blister rust. 
PeriUus bioculatus, insect hosts and nymphal devel¬ 
opment, 820. 

Periplaneta americanat see Cockroach, American. 
Perisierola cellularis punctaticepSt parasite of pink 
bollworm, 668. 

Peritonitis- 

acute diffuse, 99. 

of hens, hei»olytlc streptococci in, 702. 
Peronoplasmopara cubensis on Persian melons, P.R 
Col. 346. 

Peronospora-- 

arthuri on Clarkia eUganSt 506. 
brassicae haustoria, penetration, 203. 
destructor in Oregon, U.S.D.A 57. 


Perosis— 

in chicks, effect of ferric citrate and phosphoric 
add, Colo. 675. 

in chicks, severity, effect of caldum and phos¬ 
phorus salts, 91. 

in fowls, factors producing and preventing, 238. 
preventing properties of manganese, 375, 520. 
Persimmon wilt, Cephalosporiumt notes, U.S.D.A. 
201 . 

Persons listed in Rus, characteristics, 879. 

Pest control- 

large-scale operations in, technic, 74. 

United States patents relating to, U.S.D.A. 817. 
Petroleum-oil sprays, effect on insects and plants, 
364. 

Phaonia pudoa n.sp., description, 515. 

Pheasant— 

Reeves, in New York, 812. 

Reeves, plumage studies, 611. 
refuge management system in Ohio, 812. 
ringneck, nutrition, Pa. 518. 
ringneck, status in Pennsylvania, 812. 
situation In Vermont, 812. 

Pheasants— 

artificial incubation of, Oreg., 813. 
hatching on Christmas day, 686. 

Phenaeoccus aceris, control in Nova Scotia, 512. 
Phenol coefficient test of antiseptics, misuse, 395. 
Phenylalanine, effect on hemoglobin production in 
anemia, 574. 

Phlox, genetics. Pa. 482 

Phlyctaenia rubigaliSt see Greenhouse leaf tier. 

Phoma terrestrist notes, 62. 

Phomopsis blight in forest tree nurseries, U.S.D A. 
637. 

Phormia spp — 

affecting man and animals, U.S.D.A. 6.58 
notes, 373. 

Phosphatase— 

bone, accelerant effect of a-amino acids on ac¬ 
tivity, 747. 

test for determining efficacy of pasteurization, 845. 
Phosphate- 

fixation in soils, measurement, 296. 
rock, adulteration in mineral feeds, detection 
and estimation,448 
Phosphates— 

availability, relation to calcium silicate in soils, 
Ala. 756. 

calcined, comparative efficiency, 307. 
comparison, Ind. 596. 

in soil, effect on development of root system, 308. 
in soils, solubilities, relation to yibld of cotton, 
Ala. 755. 

newer, effect on Ulinois soils, HI. 159. 
organic and inorganiO, penetration in soils and 
availability to plants, Nev. 307. 
studies. Pa. 451; U.S.D.A. 591. 

Phosphoric— 

add defldency in Las Mesas soils, P.R. 451. 
anhydride, determination, possible alterations 
in methods; 297. 

Phosphorus- 

absorption by plants, rdation to pH in medium, 
25. 

and caldum defldency diseases, etiologici^y 
distinct entities, 835. 
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Phosphorus—Continued 

and caldum intakes^ effect on growth and body 
caldum, 277. 

available, microbiological tests for, Colo. £92. 
dtrate-in^luble, in fertilizers, determination, 
effect of removing water-soluble compounds, 
297. 

deficiency, effect on utilization of food energy and 
protein, 519. 

fixation and availability in soils, effect of degree 
of base saturation with Ca ion, Del. 451. 
for vegetable crops, rapid test for, interpreting, 
596. 

from forms of milk and milk products, utiliza¬ 
tion, Kans. 132 

in blood of normal and rachitic infants, 139. 
in Iowa soils, 453. 

needs, diagnosis by biological methods, 458. 
of soil, relative solubility in different solvents, 
446. 

rations, low, effect of feeding to rats, Wis. 881. 

• sources for crops grown in rotation, N.C. 186. 
Photometer, photoconductive, for quantitative esti¬ 
mation of chlorophyll, 311. 

Photoperiodism— 

biochemical studies, 54o 461. 
in plants. Mo. 189. 
of cotton plant, 170. 
recent work on, 461. 

terminology, 327. j 

types of response to, separation, 600. ' 

Photosynthesis— | 

effect of wounding on, 25. 
evolution, 462. 

in apples, rate, relation to leaf structure, Kans. 44. 
induction period in, 763. 
mechanism, 312. 
of Chlorella in heavy water, 312. 
of entire apple trees, daily rate, effect of respira¬ 
tion, 629. 

relation to light and carbon dioxide, 312. 
Phototroplsm, effects of continuous and of intermit¬ 
tent illuminations, 171. 

Phycomyces, growth and intermediates of vitamin 
Bi, 604. 

Phyllocoptea— 

lycaperaici n.sp., description, 673. 
oleivorua, ate Citrus rust mite. 

Phyllophaga spp.— 

control by insecticides, U.S.D.A. 658. 
keys to larvae, U.S.D.A. 217. 
PhyUoatktajuglandia of walnuts in Oregon, U.8.D.A. 
201 . 

Phylloxera nofabilia, seasonal cycle, 367. 
Phymatotrichum — 
omnivorum— 

biological control, 796. 

carbon and oxygen requirements in culture, 
499. 

infection of cotton seedlings by, 796. 
root rot in Arizona, Ariz. 796. 
ailvieolum n.sp., structure and development, 467. 
sp., notes, Minn. 403. 

Phyaaloapora oUnaOt pathogenicity, 353. 

Physiological Congress, International, notes, 739. 


Phytin hydrolysis in intestines, 577. 

Phytohormone, effect on correlation activity of 
cotyledons of peas, 26. 

Phytohormones, treatise, 601. 

Phytomonaa— 

angulata infection, relation to water-soaked tis¬ 
sues, 493. 

cichori, description, 492. 
colurnae n.sp., description, 492. 
genus name not available for bacteria, 765. 
helianthi tubereai n.v., description, 492, 
lachrymana, notes, P.K.Col. 346. 
plantaginia n.sp., description, 492. 
polygoni n.sp., description, 492. 
aolanacearum, notes, N.C. 202; P.R.Col. 346. 
atewartii, isolation of variants from cultures, 644. 
atewartii, notes, U.S.D.A. 499. 
atewartii virulence, effect of genetic constitution 
of host, 644. 

ayringae, notes. Mo. 201. 
tumefaciena-- 

hormonea, tumor production by, 58. 
on incense cedar, 360. 
responses of bean and tomato to, 498. 
specific bacteriophage of, properties, 494. 
studies, 202. 

Pkytomyza atrieornia, life history, 829. 
Phytopathology of Central and South America, 
Mexico,, and West Indies, bibliography, P.R. 
Col. 492 

Phytophaga deatructort aee Hessian fly. 

Phytophthora— 

blight of pepper, U.S.D.A. 491. 
cambivora, morphology, cytology, and pathogenic 
action, 348 

crown rot of dogwood, 654. 
cryptogea on asters and other flowers, 505. 
genus, morphology and physiology. Mo. 201. 
infeatana, aee Potato blight, late, and Tomato 
blight, late. 

palmwora on citrus in Bombay, 211. 
root rot of calla lily in Florida, U.S.D.A. 637. 
rot of cucumbers, Colo. 638. 
rot of muskmelons, U.S.D.A. 499. 
spp., inoculation of economic plants with, 640. 
stem and tip blight of citrus seedlings, 211. 
Pickleworm, control. Mo. 660. 

Pieria braaaicae— 

action of contact dust insecticides, 218. 
size, effect of climatic conditions, 218. 

Pig- 

diseases, studies, 246. 

industry in Yugoslavia, U.S.D.A. 267. 

liver, vitamin A in, 726. 

Pigeon tremex, notes, Colo. 659. 

Pigeons— 

crop sac proliferation by prolactin after hypophy- 
sectomy and adrenalectomy, 322. 
size inheritance in, 771. 

Pigment cells in heterogenous feathers, 772. 
Pigmentation- 

hair and skin, studies, 769. 
in cowpeas and soybeans, effect on canning qual¬ 
ity, Ala. 881. 
in plants, 466. 



990 


EXPERIMENT STATION RECORD 


tVoI. 78 


Pigments— 

associated with fatty tissues of plants and ani¬ 
mals, 521. 

formation in black Alaska rabbit, elTcet of irra¬ 
diation, 470. 
leaf, and light field, 171. 
loaf, distribution, relation to light, 312. 
of oat coleoptile, 171. 

plant, absorption spectra and photosynthesis, 
312. 

Pigs--«c« aUo Sows and Swine. 

Austrian, industry and American lard market, 
U.S.D A. 118. 

bacon, body proportions of different breeds, 381. 
bacon, effect of high-protein Intake on protein 
and mineral metabolism, 840. 
breeding program at University of Saskatche¬ 
wan, 382 

breeding system, Danish, with liandraoe hogs, 
460. 

breeding, use of whey in, 234 
development at different ages during suckling, 
233. 

digevStion trials with meat meal of different fat 
content, 383. 

farrowing, most favorable months in Pliilip- 
pines, 233. 

fasting metabolism of various breeds, 381. 
fat, protein requirements, new Swedish experi¬ 
ments, 234. 
fattening- - 

cottonseed meal for, N.O. 230. 
dried distillers’ and dried brewers’ grains for, 
Del. 518. 

houses for, costs of erecting, 705. 
in Denmark, advances in, 234. 
peanut meal with corn and sweetpotatoes for, 
Ga. 676. 

protein requirements, Pa. 618. 
rations, dried root crops and grain in, 840. 
skim milk for, 840. 
sugar beets for, 840. 

Willamette Valley corn v. Midwest coru for, 
Oreg. 832. 

feed utilization, effects of rates of feeding, N.O. 
230. 

feeding experiments, Kans. 080, Nev 838; Pa. 382. 
feeding on barley and alfalfa, supplements for, 
Nev. 376. 

fertility, mortality, and growth rate, 839. 
forage crops for, Mo. 230. 
grazing crops for, 518, 519. 
hand-fed v. self-fed, effect on carcass measure¬ 
ments and quality, 88. 

inbred and outbred, utilization of feed by, 519. 
lameness in, from grazing on Austrian peas, Ala. 
832. 

management. Mo. 230. 

most profitable southern ration for, 519. 

nutrition, N.^. 84. 

on pasture, protein supplements for. 111. 229. 
orphan, rearing, essential nutrients for. Mo. 230. 
parasites of. Internal, prevention and control, 
U.S.D.A. 702. 

phosphorus requirements, Kans. 84. 
Poland-Chlna, weaning weights, hereditary and 
environmental portions of variance, 409. 


Pigs—Continued. 

pre-weaning and post-weaning mortality In, 706. 
prices, regional differences in Tennessee and 
United States, Tenn. 271. 
production, housing as factor, 705. 
progeny records, feeding and carcass data from 
Dominion Experimental Farms, 233. 
rearing, 522. 
situation, Okla. 705. 

weaning weights with respect to litter size, 839 
Pilchard oil, vitamin A content, 082, 

Pimientos, see Peppers. 

Pimpla conquisitor, notes, 824. 

Pincherry, seed germination, 340 
Pine— also White pine. 

and oak forest, interception of precipitation in, 
199 

bark canker, control, 792. 

blister rust, see White pine blister rust. 

growth, increasing, 489. 

Himalayan, cankers on, 360. 
jack, direct seeding in Lake States, 490. 
jack, thinning, ecological changes due to, Minn. 
790. 

lodgepole, tree classification, 199. 
longloaf, pruning, tools and labor requirements 
for, 344. 

longleaf, seedlings, effect of vegetation on 
growth, 789. 
mycorhiz'as of, 608 
needle scale, studies, N.Y.Stato 659. 
noodles, carbohydrate changes in, 56. 

Norway, foiled logs deterioration, interrelation 
of insects and fungi in, 70. 
plantings, causes of mortality in, Mich. 790. 
polos, open tank creosote treatment, 348. 
second-growth, growth on coastal plain soils, 
Ark.' 50 

southern yellow, preservative treatment with 
zinc chloride and zinc chloride-sodium hi- 
clirornate, 655. 

species, desirable, for forest planting in Ohio, 
problem of selecting, 199. 
species, survival, effect of fires of different fre- 
(luencies, Ala. 790. 
sugar, blister rust on, U.S. D.A. 460i 
Pineapple- 

plants, growth in complete water cultures, 600. 
wilt, control, P.R.Col. 346. 
wilt, relation to mealybug infestation, 053, 667. 
Pineapples on northern coast, P.R. 547. 

Pink mold rot of muskmelons, U.S.D.A. 499. 

Pinus pinaster, root development and seasonal varia¬ 
tion of Its mycorhizas, 490. 

Pissodes strobi, see White pine weevil. 

Pistache nut, development, effect of different pollens, 
341. 

Pituitaries— 

cattle, galactin in, variations. Mo. 181. 
coll types of, modification by gonad grafts in 
rats, 773. 

Pituitary—««€ also Hypophysis, 
anterior— 

antlluteogenio factor in, 772. 
hormones of, 772. 

lactogenic and thsrrotropio hormones in, 

Mo. 823. 
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Pituitary—Continued, 
anterior—continued 

normal functioning, relation to vitamin E, 
733. 

sheep, extracts and blood of pregnant women, 
comparative effects, 017. 
extract efTective in stimulating milk yield, 616. 
extract with pregnant mare serum, effect on 
weight of ovaries, 322. 

gland of rats, galaotin content, experimentally 
altering, 324. 

grafts, functional, in rats, 616. 

Jiebin, effect on reproductive system of chick 
embryo, 323. 

Plague Infection in fleas, ticks, and lice, 832. 

Plane tree, oriental, disease, 212. 

Planning— 

Board, South Dakota State, report, 410. 
regional, recommendations of National Rc' 
sources Committee, 409 
rural, recent trends m, 273. 

State, for Vermont, 409, 410. 

Plant- 

anatomy, treatise, 311. 
bacterial leaf spot diseases m Illinois, 492. 
breeders, cytological technic, outline, 468 
breeding, contributions to an improved agricul¬ 
ture, 183. 

breeding, unusual opportunities in, U.S.D.A. 
178. 

cell bridges in, plasmatic character, 311. 
coll walla of stem and root, effect of indoleacetic 
acid, 172. 

cells—«<€ also Cell(s). 

bacteria which stimulate atypical and patho¬ 
logical multiplication, 202. 
structure, 767. 

studies, electrochemical methods in, 599 
tannin in, physiology, 26. 
chromosomes, see Chromosomes, 
colors, retention, 167. 

culture, public measures for fiirthoruuce in 
Denmark, 119. 

cuttings, rooting response, effect of giowth sub¬ 
stances, 189, 316 

cytological technic, improvements in, 311. 
disease development, effect of weathei condi¬ 
tions, 638. 

disease survey, P.R.Col. 346. 
disease survey in southwest Texas, U.S.D A. 6:17 
diseased materials, preparation for photograph¬ 
ing, 492. 

diseases—Me also Fungi and different host plants. 
control by protectant spraying, 354. 
in Colorado, U.S.D.A. 491. 
in Great Britain, bibliography, 639. 
in Maryland, U.S.D.A. 67. 
in Massachusetts, U.S.D.A. 201. 
in Wyoming, U.S.D.A. 201. 
insect vectors, U.S.D.A. 491. 
laboratory diagnoses, 702 
losses from in Tennessee, 792. 
of herbaceous ornamentals in New York, 
U.8.D.A. 346. 

relation to bacteriophage, 639. 
seasonal notes, 638. 
virus, bibliography, 680. 
viras, textbook, 701. 
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Plant—Continued. 

embryos, growth in vitro, 601. 
genetics, physiology, and pathology, underlying 
principles, U.S.D.A. 460. 
growth- 

acceleration by agents not nuclear nutrient 
materials, 171. 
effect of earth rays on, 23. 
effect of heteroauxin applied to soil and 
plants, 173. 

effect of variation m soil moisture, Ohio 335. 
substance and geotropism, 464. 
under continuous illumination, 462. 
hardiness, value of dye-adsorption test for, N.H. 
190. 

Juice, role in nutrition of laboratory animals. 
Mo. 230. 

juices, non-sugar reducing substances in, 750. 
leaves, movements, mechanism of phototropic 
variation in, 24. 

material, acotocormin mounting media for, 311. 
material, ascorbic acid in, determination by 
enzyme action, 752. 

material imported for testing, U.S.D.A. 22. 
materials, methods for determining certain ele¬ 
ments in, 446. 

nutrients, liberation from soil as affected by 
alfalfa, Va. 306. 
nutrition— 

function of soil humus in, 457. 
iodine in, Oreg. 765 
iron in, 604. 

physical properties of soils affecting, 15. 
physiological studies, 605. 
pathology, textbook, 791 
pigmentation, see Anthocyanin, Pigmentation, 
and Pigments. 

seodlmgs, wick culture with different rates of 
water flow, 313. 
serology, critical review, 758. 
shoot, suction force, effect of atmospheric humid¬ 
ity, 24. 

stems, inoculation with Bacterium solanacearum, 
202 . 

surfaces, expanding, application of sprays to. Pa. 
509. 

temperature recording with multithormograph, 
311. 

tissue, combined ascorbic acid in, 892. 
tissue cultures, deflned, 169. 
tissue, isolated, oxygen uptake, 60i. 
viruses, research, U.S.D A. 584. 
viruses, serological studies, 493. 

Plants—Mc also Vegetation, 
amides in, metabolism, 465. 
and plant products, useful, textbook, 460. 
assimilation, effect of humic acid, 173, 
cold resistance in, factors affecting, N.U. 24. 
drought resistance, effect of methods of plant 
hardening, 23. 

fatty tissues, pigments associated with, 521. 
flowering, of Nebraska, analysis and keys, 597. 
geotropism in, 464. 
greenhouse potted, culture, Ohio 488. 
growing in solution and sand cultures, methods, 
N.J. 699. 

growing with artificial light, Kans. 44 . 
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Plants—Continued. 

higher, and micro-organisms, competition, efifeot 
of lime, Ala. 765. 

honey-producing, survey, N.C. 219. 
house, and their care, Kans. 198. 
inflow of nutrients into, relation to photosyn¬ 
thesis, 600. 

insecticidal, studies, P.B. 612; U.S.D.A. 669. 
inspection and quarantine, U.S.D.A. 637. 
light field, and leaf pigments, 312. 
metabolism, effect of iodoacetate on, 318. 
nitrogen assimilation in various forms, 313. 
nitrogen metabolism of, review, 26. 
ornamental- 

culture, Kans. 44. 
diseases, U.S.D.A. 491. 
evergreens, on station grounds, N.Y.State 
635. 

in Franco, virus Infecting, 203. 
propagation studies, Oreg. 781. 
testing. Pa. 482. 

photoperiodically reacting, with different photic 
rations, behavior of plastid pigment in, 171 
photosynthesis, see Photosynthesis, 
poisonous— also Livestock poisoning and 
specific plants. 

in Union of South Africa, toxicity, 100. 
studies, 247, 303. 

regeneration and germination, effect of ascorbic 
acid and certain indole derivatives, 466. 
respiration, see Respiration, 
response to growth substances, effect of light and 
dark, 317. 

response to photoperiod, separation of types, 600. 
root interactions, 464. 
rubber-producing, tests, U.S.D.A. 626. 
salt nutrition of, 464. 

selenium absorption by and resulting toxicity to 
animals, 604. 

sulfur in, determination, Benedict-Denis v. 

Parr bomb method, 760. 
testing for insecticidal properties, U.S.D.A. 626. 
translocation of mineral elements in, 604. 
transpiration, see Transpiration, 
undesirable, eradication, Kans. 36. 
useful to man, treatise, 697. 
valuable, native to Texas, Tex. 698. 
woody, see Woody. 

yields and chemical composition, effect of lime, 
166. 

Plasma and cells, changes in during experimental 
human salt deficiency, 724. 

Plasma lipids, determination, gravimetric technic, 
687. 

Plasmodia, avian, periodic asexual reproductive 
activity, effect of host’s rest period, 696. 
Plasmodium— 

cathemerium avian infections, effects of phenyl- 
hydrasine, 696. 

cireumflextm and P. cathemerium, transmission 
experiments with mosquitoes, 696. 
gallinaceum, parasite of fowls, 832. 
gallinaeeum, transmission studies, 642. 
in blood of Nebraska birds, 867. 
relictum strain from doves and pigeons, 696. 
PlatggasUr herrickii, biology, 82. 

PUHtgparea poeeUaptera in England, 828. | 


Platyptilia earduidaelyla, see Artichoke plume moth. 
Pleospora herbarum on Clarkia eUgans, 606. 
Pleuropneumonia- 

bovine, use of complement-fixation test in con¬ 
trol, 862. 

contagious bovine, organism, pathogenicity for 
goats, 266. 

Plodia interpunctella, see Indian meal moth. 

Plow surfaces, mathematically perfect, for experi¬ 
mental work, Ala. 868. 

Plowing land using various power units, time re¬ 
quired, Mo. 266. 

Plowing, methods and depth and time of, Oreg. 774. 
Plows, covering devices^ m. 269. 

Plum- 

aphid, rusty, vector of sugarcane mosaic, 800,817; 
P.R. 817. 

brown rot diseases, 208. 
curculio, control. Ill. 219. 
curculio in northern Louisiana, U.S.D.A. 65». 
curculio, number of broods, factors affecting, 
Del. 610. 

curculio stings, relation to fruit dropping, Del. 
482. 

curculio, studies, 616. 
leafhopper, biology, 821. 
stocks, testing, N.Y.State 628. 

Plums— 

as carriers of peach mosaic virus, 68. 

Kelsey spot of, in California, 368. 
masking of peach diseases in, Del. 491. 
propagation, early spring budding by plate 
method, 336. 

Shiro, pollination, 339. 

softwood cuttings, a-naphthalene acetic acid for 
rooting, 484. 

varieties, low temperature resistance. 111. 191. 
variety tests, N.H. 44. 
variety yields, 339, 

Plutella macutipennis, see Diamondback moth. 
Pneumococci in vitro, effect of p-aminobenzene sul¬ 
fonamide on, 632. 

Pneumococcus- 

drug and serum therapy in mice, 632. 

Infections, experimental, chemotherapy, 632. 
Pneumonia- 

in foals due to Corynebaeterium equi, 247. 
in swine due to Salmonella suipestifer Infection, 
639. 

Podagrion crassiclava, notes, 366. 

Podagrion mantis, notes, 366. 

Podisus maculiventris, see Spined soldier bug. 
Poinsettia yellows, Oreg. 792. 

Poison-ivy, chlorates and other chemicals for, tests, 

m. 186. 

Poisonous plants, see Livestock poisoning. Plants, 
poisonous, and specific plants. 

Poliomyelitis virus, high resistance in monkeys suf¬ 
fering from canine distemjier, 866. 

Pollen tube slides, permanent, with vapor method of 
changing reagents and dehydration, 167. 
Polyehrosis vtteana, see Grape berry moth. 

Polyplax n.8pp., descriptions, 100. 

Polyploids, experimental production, 468. 
Polyploidy in native species of Malus, 178. 
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Polvporu8— 

aneepSf action on wood, effect of arsenic trloxide, 
70. 

betiUinuSt nutritional characteristics, 810. 
hispidus, cause of canker of oaks, 212. 
sehweinittiit parasitism on seedling Pinus strobui, 
656 . 

Polysaccharide starch from apple leaf tissue, isolation 
and characterisation, 587. 

Polygtictus versicolor, nutritional characteristics, 810. 
Popcorn breeding, U.8.D.A. 175. 

PopUlia japoniea, see Japanese beetle. 

Population- 

decrease in a remote rural district, 271. 
migration and living conditions In four Appa¬ 
lachian counties, U.S.D.A. 669. 
mobility of rural Ohio, Ohio 128. 
mobility, spatial and occupational changes, 558. 
movements and effect of mechanization, 
U.S.D.A. 668. 
of drought States, 650. 

of Iowa, past and future growth and structure, 
659. 

of Tennessee, 273. 
physiology, studies, 81, 82. 
prospect, future, effect of recent public policies, 
273. 

relation to land use in Puerto Rico. P R. 559. 
Poria incrassata in wood, temperatures necessary to 
kill, 666. 

Pork- 

composition, effect of varying protein levels. 
Ill. 229. 

curing method in warm weather, Ala. 383. 
curing methods. Pa. 518. 

frozen, effect of thawing and cooking, Minn. 881. 
production, winter pasture in, 619. 
quality, relation to cereals In rations, Oreg. 833. 
Porosagrotis orthogonia, see Cutworm, pale western. 
Porphyrinuria, congenital. In cattle, 100,101. 
Porthetria dispar, see Gypsy moth. 

Posts and poles, preventing Insect injury to, 
U.S.D.A. 217. 

Pot cultures, automatic watering system for, 161. 
Potamogeton seeds, germination, 481. 

Potash- 

availability in soils, effect of lime on, Del. 451 
deficiency in tobacco and cotton, 795. 
deficiency symptoms, 639. 
determination, changes in, 297. 
determination in fertilizers, methods, 298. 
determination In fertilizers, use of silica dishes In 
OfiSdal method, 445. 

fixation In soils and effect of lime on availability, 
469. 

salts and byproducts, U.S.D.A. 691. 
Potassium- 

deficiency. symptomatology and pathology, Ala. 
880. 

determination, possible alterations in methods, 
297. 

fixation and availability In soils, effect of degree 
of base saturation with Ca Ion, Del. 461. 
fixation in soils, 468. 

permanganate, effect on hemp development, 172. 
relation to nitrogen metabolism, 606. 


Potato- 

aphid, vector of Commelina nudiflora mosaic to 
pineapple, 367. 

aucuba mosaic, serological studies, 493. 
beetle, Colorado, biology, habits, and control, 
Colo. 660. 

beetle, Colorado, causes of natural reduction, 226. 
beetle parasites and predators, shipping to 
Prance, 612. 
blackheart, cause, 647. 
blight, late—^ 

breeding for resistance to, 647. 
in eastern Virginia, U.S.D.A. 637. 
in Maine, U.S.D.A. 346. 
disease, undescribed, in West Virginia, 62 
diseases, Kans. 57; U.8 D.A. 491. 
diseases and pests in up-State New York, 798. 
diseases in Texas, U.S D.A. 637. 
diseases, soil-borne, effect of crop rotations, 63. 
diseases, virus, comparison, 798. 
flea beetle- 

biology, habits, and control, Colo. 660. 
notes, U.S.D A 658. 
seasonal habits and control, Oreg. 816. 
Fusarium wilt, 63 
leafhopper— 

failure of new copper sprays to match bor- 
deaux for, Ill 219. 

Injury to potato foliage, relation to tuber 
yields, 367. 

on peanuts, N C. 219; U.S D.A. 658 
mosaic and leaf roll masking under favorable 
conditions, N.H. 57 

plant, soil reaction, available nutrients, and 
composition, 40. 

psyllid, biology, habits, and control, Colo. 660. 
psyllid yellows, physiology of, 666. 
purple top wilt in North Dakota, U S D.A 637. 
nigase mosaic and its components, properties, 
799. 

scab and hetorolysis of scab parasite, 207. 
scab, community treatment for, 184 
scab control, N H. 57, N.Y.State 639: Nebr. 500. 
scab control, effect of sulfur application to soil, 
638. 

scab, effect of soil factors, Nebr. 350. 
scab, soil treatment for, Colo. 038. 
seedling stocks, testing for specific horticultural 
factors, 621. 

seeds, delayed germination, 40. 
seeds, germination, effect of temperature, 40. 
stipple streak virus, notes, 493. 
tubers, absorption and exosmosis of electrolytes 
by, 169. 

tubers, decomposition of ethylene chlorhydrin in, 
606. 

Y-vIrus and vein-banding virus, differentiation, 
493. 

yellow dwarf and medium red clover, 800. 
yellow dwarf in New York, IN.Y.J Cornell 799' 
Potatoes— 

and sweetpotatocs, geographic variations In 
price, Tenn. 418. 

blight immune and drought tolerant, 62. 
breeding, 332; Colo. 619; N.C. 186; Pa. 474. , 
Colorado, starch and mineral content, Colo. 619. 
consumption and dietetic value, 721. 
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Potatoes—Continued. 

cooking quality, determination, 721. 
cost of production, N.C. 286. 
culinary quality, 88.3. 
cultural and storage research, 621. 
culture experiments, Colo. 610; Kans. 35. 
culture, uses, history, and classification, text¬ 
book, 477. 

depth of planting, potash ratios, and table 
quality, U S.D.A. 719. 

effects of commercial fertilizers in Colorado, 622. 
fertilizer experiments, 332; Ala. 774, Colo 619, 
Kans. 35, P.R.Col. 326. 
fertiliser mixtures for, N.C. 186 
fertilizer placement experiments, N.H. 35. 
fertilizers in subsoil for, 187. 
for fattening pigs on skim milk ration, 840 
for laying hens, value, 519. 
grown in Montana, palatability and vitamin in, 
effect of winter storage, Mont. 563. 
growth and yield, effect of methods of, 332 
harvesting. Pa. 543 
improvement, U.S.D.A. 175. 

Kansas, shipped to points east of Mississippi 
Kiver, increase, Kans. 117. 
marketing in Michigan, Mich. 709. 
newer varieties, yields and characteristics, lo^va, 
627 

on Cleveland market, grade analysis, 710. 
phosphorus for, heavy v light applications, 
Mont 326. 

planting tests, Oa. 619. 
production, S.C. 548. 
production in Iowa, papers on, 331 
production, mterrelation of size of seed piece, 
spacing and application of fertilizer, 184 
productive varieties developed by the station, 
Orog, 774. 

research m Ohio, 332. 
rotation experiments, N.H. 35. 

Russet Burbank, yield, quality, and develop¬ 
ment, effect of planting date, 40. 
seed, community treating for scab and Rhizoc- 
toniat 184. 

seed, effect of high storage toniperatun*, 184, 622 
M'od, infested with Rhizoctontn sclcrotia, effect, 
,351. 

seed piece, size and rate of application of fertilizer, 
interrelation, 478. 

seed piece, spacing and rate of application of 
fertilizer, interrelation, 478. 
seed, siiberization relation to stand and yield, 
622. 

seed treatments, N.C. 186; N.Y.State639; Wyo 
63. 

seed tubers, effect of sun-greening, 622. 
softening during cooking, Colo, 719. 
spring-grown, treatments to break dormancy for 
fall planting, Mo. 185. 
varieties, effect of bordeaux mixture, 647. 
varieties, vitamin C in, 726. 
variety-planting tests. Pa. 474. 
variety tests, Colo. 619; Qa. 619; Kans 34; Mont. 
326; N.C. 185. 

variously cooked, vitamin C in, 428. 
yield on dry land, significance of pre-emergence 
8pll moisture, 40. 


Potatoes—Continued, 
yields, S.Dak. 35. 

yields in irrigated rotations, U.S.D.A. 36. 
Poultry —also Chickens, Chicks, Ducks, Fowls, 
liens, de. 

and eggs, situation, Okla. 705. 

Barred Plymouth Rocks and White Leglioms, 
comparative post hatching studies, 319. 
blood picture and diagnostic significance, 52.3. 
blooa, variations in colls and hemoglobin con¬ 
tent, 401. 

breeding for high egg production and viabilit>, 
selection of males, Del. 518. 
breeding for rapid gains, 385. 
breeding index, N.J. 385. 

breeding program to reduce adult mortality, 519. 
brooding, heat requirements, N.H. 111. 
brooding systems. Pa. 385. 
calcium and phosphorus requirements, 83. 
carcasses, effect of fattening, 89. 

Congress, World’s, and exposition, 739. 
curved breastbone in Leghorn breeds, 684. 
disease, highly fatal virus, new to cast Africa, 
256, 703. 

diseases —also specific diseases. 
diagnosis, 401. 
notes, Kans. 99. 
vims, 110. 

dressed, research, U.S.D.A. 584. 
effect of supplementary heat, 236. 
enterprise, relation to farm income, Kans 117. 
fattening ration, supplementary fats in, 683. 
fencing, alarm ssrstems on, N H. 111. 
flock, returns from, Ala. 832. 
genetics and physiology of reproduction, Kans 
31. 

green feed and pasture for, Oreg. 90. 
house.construction, sack-cement, 519; Ala. 858 
house, two-story, and bill of materials, N J 117 
houses, floor heating and ventilation, Oreg. 833 
industry in Denmark, 119 
imlustry, potential possibility of laying cages 
m, 519. 

intestinal panisites in, P.R. 5.31. 
intoxication— 

factor m fish meal, 237. 
from nitrogenous buses, 237. 
relation to antihomorrhagic factor, 237. 
laying flocks, adult mortality among, 401. 
lixe, industry In New York City, economic 
survey, U S.D.A. 268. 

management in subtropical, semlarid climates, 
U.S.DA 841. 

molting, forced, practicability. Ill 229. 
mortality in, 519; Pa. 518. 
nutrition, significance of serum pho.sphat:i.so 
picture, 619 

nutritional requirements, Mo. 230. 
nutritive deficiency diseases, Pa. 518. 
nutritive value of locally produced cereals for, 
Ariz. 384. 

parasites and resistance, Kans. 99. 

pathology laboratory of Canada, work of, 100. 

production and sale, R.I. 550. 

production for table use, 684. 

production, statistics, 266. 

protein and vitamin A requirements, N.U. 84. 
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Poultry-Continued. 

publication, chronologically arranged, Ohio 323 
ration, minerals in, 510. 

ration, use of locally produced grains in, Ariz. 83. 
rations, value of cane molasses in, 524. 
record program, value, 619. 

Science Association, meeting, papers, 623. 
structure and composition, 719. 
trap nest records, test of accuracy, 52C. 
wax picking, N.J. 386 
Wax plucking, equipment for, N.H. 84. 
Powder-post beetle, damage to bamboo wood, P K 
611. 

I’ou er development on Federal reclamation projects, 
113. 

Power problem, relation to farm business, 264 
Prairie hay— 

deficiencies in dairy ration, Kans. 96 
feeding value for fattening lambs, 679. 
for dairy calves, Kans. 9(5 
V. alfaifa for dairy cows, Kans. 96. 
Precipitation—see also Rainfall, Snow, etc. 
disposition of and variation in soils, 454. 
m an oak-pine forest, interception, 199. 
in Saskatchewan and Alberta, characteristics, 
11, 301. 

in United States, sources of moisture fur, 
U.S.D.A 450. 

on drainage area of Santa Cruz River, Ariz 111 
record, forty-five jear, at State College, N.Me\ 
11 . 

Pregnancy— 

and lactation, vitamin C deficiency (iuring, 431 
blood-sedirnentation test for, Oreg. 847. 
equine, rabbit ovulation test for, 325. 
in rats, physiology, 182. 

toxemia, effect of calcium and vitamins A and D, 
420. 

urine extract, inhibition of gonadotropic ac¬ 
tivity, 613. 

Prices— 

agricultural, compulsory syndicates for regu¬ 
lating. 265. 

farm, Tenne^oo index. Term. 270. 
seasonal, of farm products in Tennessee, Tenri. 
271. 

J'rtonus laltcollis, notes, 219. 

Privet anthracnose in Oliio, U.S.D.A. 638. 
l*rnciphUus n.sp. on jx'ar from Japan, 367. 

Production credit system, problems, 265. 
I’rogesteronc— 

effect on cell-division in iiUxrinc epithelium, 614 
effect on oestrous cycles, 614 
failure to prevent resorption of embryos in 
rabbits castrated in very early pregnancy, 323 
specificity In inducing sexual receptivity in 
ovanoctomize<i guinea pig, 321. 

Progestin— 

bioassay, quantitative method for, 613. 
extracts, effect on growth of mammary glands in 
mice, 614. 

Prolactin— 

bioassay, effect of route of administration, 613. 
growth effect on crop gland of pigeon, 472. 

In fowl pituitary, 616. 

temporary suppression of oestrous cycles in rat j 
by, 613. ' 


Prontosil— 

poisoning In mice, 247. 

Soluble (P. S.), use of term, 698. 

Propionic acid bacteria, factor essential for growth, 
766. 

Proso, variety and planting experiments, Colo. 778. 
Proteides pedTO larvae on Derris, P.R. 512. 

Protein—■ 

concentrates for swine fattening ration, Kans. 84 
Intake, relation to growth and rate of calcifica¬ 
tion, 277. . 

metabolism of man, effect of overfeeding, 722 
plastics, manufacture, N.Y.State 584. 
solutions, heterogeneous equilibrium, 6S5. 
supplements for fattening swine, Kans. 680 
Proteins— 

denaturation by intense sonic vibration, 747 
macromolecular, ultracentrifugal purification 
and study, 6. 

metabolism, gaseous exchange and heat i^ro<luc- 
tion m, computing, 520 

of Solanacoao, differentiating, anaphylaxis tests, 
606. 

sulfur in, determination, Reiiedict-Donis v Parr 
bomb method, 750. 

Protista group, homonyms in, 167. 

Protoparce— 

sexta, see Tomato worm 
spp., notes, U.S D.A. 658. 

Protoplasmic streaming, effect of auxins, 760. 
Protozoa in British Columbia termites, list, 220. 
Protozoal diseases, immunity In, 251. 

Provitamin A determination by chromatography, 
725. 

Provitamins, irradiated, relation of rat- to chicken- 
activity for, 725. 

Prune russet, Oreg. 792. 

Prunes— 

drying, Oreg. 858. 

effective driers for, design, Oreg. 78U 
fertilizer experiments, Calif. 46. 
variety yields, 339. 

Prunus pennsylvanica, seed germination, <140. 
Priinvs species, masking of peach diseases in, Del 
401. 

Psallus seriatus, see Cotton flea hopper. 
Pseiidococcinae, sex ratios and status of male, 667 
Pseii^ococcobius terryi, parasite of gray sugarcane 
mealybug, 375. 

Psevdococcus— 

boninsis, Hawaiian par.asiieof, 375. 
fftri, see Mealybug, citrus. 
gaham, see Mealybug, citrophilus. 
longisj)inu8f notes, 667. 
martlimus, see Mealybug, grape, 
spp on sugarcane, P.R. 817. 

Psevdogaurax species, key and descriptions, 224. 
Pseudomonas — 

aeruginosa, o.xidation of amino acids by, 745. 
citri, see Citrus canker. 
fragi, importance in dairy products, 05. 
tumefaciens on incense cedar, 360. 
tumefacienst specific bacteriophage of, properties, 
494. 

Psevdoparlatoria ostreaia on papaya trees, P.R.Col 
362. 
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Paeudoperonospora cubensia on Persian melonSi P R. 
Col. 346. 

Psoriasis, treatment, 895. 

Psychology, biology, and medicine, statistical meth¬ 
ods in, treatise, 468. 

Psyllids on potatoes and sprayer efficiency in con¬ 
trol, Colo. 669. 

PtinuafuTt aee spider beetle, white-marked. 

Public utilities in United States, government regu¬ 
lation, 265. 

Pwcinia— 

clarkiae on Clarkia elagana, 506. 
graminia avenae, physiologic races, distribution 
and reaction of oats at different stages, 797. 
graminia, life history, 497. 
aimplex on barley, 205. 
triticina, effect of various chemicals, 204. 

Puerto Rico— 

College Station, report, 434. 
scientific survey, 361. 

Station, history of first quarter of a century^ 286. 
Station, notes, 287. 

Station, report, 677. 

Pullets— 

annual mean egg weight, effect of rations, 235. 
calcium in blood, effect of partial or total oviduct 
removal, 842. 

cannibalism preventing properties of oats, 524. 
cost of production, Ariz. 412; Ill. 266. 
development, effect of protein levels, N.C. 230. 
early development and laying performance, re¬ 
lation, 235. 

laying, hopper feeding grain compared to hand 
feeding, Mich. 841. 
laying, nitrogen balance, 236. 
losses, increasing in egg-laying contests, Mich 
855 

raising in Hawaii, relation to artificial illumina¬ 
tion, Hawaii 235. 

White Leghorn, egg production factors, 684, 685. 
Pullorura disease— alao Salmonella pullorum 
adult carriers of, N.C. 256. 
breeding for resistance to, HI. 246. 
control, HI. 246. 
eradication, progress, 642. 
eradication, short interval testing, 541. 
eradication, technic, N.H. 99 
in flocks previously negative, 258. 
in Massachusetts, eradication. Mass. 703. 
in turkoys, present status, 867. 
infection, localized, in ovary of a duck, 703. 
Pumilufi medullaef cause of disease of grapevines. 
210 . 

Pumpkin seed, germinating, fat metabolism, 25 
Pumpkins, production, U.S.D.A. 627. 

Puppies on synthetic diet, effect of deficiencies of 
antidermatitis factors, 375. 

Purdue University, notes, 736. 

Pycnoaeelua aurinamenaia, aee Roach, Surinam. 
Pyorrhea alv^larls, relation to vitamin C defi¬ 
ciency, 573. 

Pyrauata nubilalia, aea Com borer, European. 
Pyretbrin and prophylaxis of pulmonary strongylo¬ 
sis, 263. 

Pyrethrum— 

chemical studies, U.S.D.A. 659. 
culture experiments, HI. 185. 


Psnrethrum—Continued. 

digestion and absorption in southern army- 
worm, U.S.D.A. 669. 

dusts, biological testing with blunt-nosed leaf- 
hopper, 822. 

extracts, tolerance of animals to, 662. 
growing and harvesting, U.S.D.A. 626. 
harvesting, U.S.D.A. 858. 

j production as source of insecticides, Oreg. 781. 
selection to increase pyrothrin content, Colo. 
626. 

Pythitim-— 

arrhenomanea on sorghum, inheritance, 64. 
debaryanum on Clarkia elegana, 506. 
ultimum injury to tomato seedlings, 208. 
Quackgrass— 

chlorates and other chemicals for, HI. 185. 
drought resistance, effect of nitrogen fertiliza¬ 
tion, 43. 

Quall- 

and acorn, blue jay as link between, 812. 
and cover on central Texas farms, 812. 
bobwhite, relation to second-growth pine wood¬ 
land, 812. 

refuge program, 507. 
studies, 508. 

Quince brown rot diseases, 208. 

Rabbit- 

cottontail, Mearn’s, in Iowa, 812. 
cottontail, of New England, 812. 
diseases, 401. 

Experiment Station at Fontana, Calif., work, 
U.S.D.A. 656. 

mjrxomatosis, specificity of virus, 860. 

Rabbits— 

breeding principles, U.S.D.A. 813. 
ear, growth and proportions, relation to body 
weight, 320. 

hereditary anomalies in, 470. 
infestations of screwworms in Texas, 361. 
salt requirements, U.S.D.A. 813. 
utility of skins, U.S.D.A. 734. 

Rabies- 

culture virus rendered avirulent by ultraviolet 
light, immunization with, 696. 
epizootic, in Brazil and transmission by vampire 
bats, 250. 
studies, 393. 

summary of information, Ill. 395. 

Radish seeds, rate of seeding, effect of dusts on, 349. 
Ragweed, allergens from, U.S.D.A. 584. 

Ragwort leaf miner, life history, 829. 

RaiUietina— 

eeafidUua, age resistance of chickens to, 696. 
tetragona, notes, Minn. 403. 

Rain water of Mauritius, chlorine in, 11. 

Rainfall—see alao Precipitation. 

at Adelaide, Australia, statistical study, 158, 
interception by herbaceous vegetation, 590. 
storm, of eastern United States, 301. 

27 months period in, 157. 

Raisin moth- 

control by cover protection, U.S.D.A. 658, 
control. Importance of mulberries in, 824. 
use of shade cloth to protect drying and dried 
fruits against, 223. 

Raisins, stored, infestation in, U.S.D.A. 217. 
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Ram spermatozoa, speed of travel, 612. 

Rams— 

Border Leicester and Suffolk, desirability of 
crossing with black>faced and cross-bred ewes, 
519. 

purebred mutton, use with native ewes, meat 
and wool characteristics resulting, N.C. 230. 
reproductive capacity, Mo. 181. 

Rancidity, research, U.S.D.A. 584. 

Range- 

animals, interrelations, 812. 
conditions, southwestern, indicators of, U.S.D.A. 
775. 

ecology research concerned with fertilizer tests, 
Ariz. 34. 

forage, grazing methods, Colo. 675. 
grasses. Bee Grasses. 

grass-type, nutritional qualities, Ariz. 83. 
land use, correlation with irrigation project 
needs, 113. 

lands, depleted, artificial revegetation, Colo. 619. 
phosphorus-deficient, mineral supplements for 
cattle, N.Mex. 87. 

plants, poisonous, see Plants, poisonous. Live¬ 
stock poisoning, and specific plants. 
resource surveys m Washington County, Colo. 
619. 

winter, of Utah, forage plants on, Utah 85. 

Raphanus satious in dry and moist air, growth and 
production of growth-promoting substance by, 316. 

Raspberries— 

black, transpiration rates of fruiting canes and 
current season shoots, Mich. 53. 
black, VerticiUium wilt, Oreg. 792. 
breeding, HI. 191; N.C. 191. 
culture experiments, Colo. 626. 
improvement, U.S.D.A. 178. 

Latham, catalase activity, relation to growth, 
786. 

new, breeding, N.Y State 628. 
nutrition, effect of increased availability of 
sulfates, 53. 

tests of summer oils on, Dl. 219 
varieties, Colo. 626. 
variety tests, N.H. 44. 

winter injury, relation to disease and Insect 
control, HI. 191. 

Raspberry- 

foliage, absorption of water by and movement 
within the plant, 786. 

fruiting canes, downward movement of photo 
S3mthate in, 786. 
frultworm, notes, U.S.D.A. 658. 
mosaic-escaping varieties, new, N.Y.State 639. 
mosaic-escaping variety, aphid resistance in, 210. 
mosaic, physiological studies, N.Y.State 639. 
mosaic virus diseases, control, 358. 
plantations of Quebec, insect fauna, 512. 
virus disease control, N.Y.State 639. 

Rat- 

parasites, menace in Vancouver, 220. 
pest in cane areas, 818. 

tissues, use of Petrunkevitch's cupric-phenol and 
cupric-paranitrophenol fixatives on, Ala. 880. 
trap, new, and how to lay it, 813. 

Rats —also Rodents. 

albino, effect of spraying on body growth and 
organ weights* 82. 


Rats—Continued. 

and rat guards, experiments with, 214. 
anesthetized, metabolism, 133. 
castrated, effect of adrenotropic extract on acces¬ 
sory reproductive organs, 323. 
control in Hawaii, 507. 

female, effects of male hormone preparations, 
differences in, 323. 
growth on different diets, Ala. 880. 
hairless, effect of cysteine hydrochloride feeding, 
611. 

on phosphorus-deficient diet, basal metabolism, 
375. 

Philippine, inheritance in, 769. 
treated with mare gonadotropic hormone, super¬ 
fecundity in, 322. 

vitamin D requirement, effect of carotene intake. 
Pa. 569. 

Real estate —also Farm real estate. 

tax series, farm, of Bureau of Agricultural Eco¬ 
nomics, 264. 

Reclamation projects, determination of feasibility, 
113. 

Recurvaria piceaelia, notes, N.Y.State 659. 

Red berry mite, notes, U.S.D.A. 658. 

Red miter— 

citrus, density of field populations, index, 673 
European, control, 228. 

Red scale, California— 

and yellow scale, morphological differences, 514. 

bionomics and ecology, 223. 

collection in Africa, 830. 

control by fumigation, U.S.D A. 658. 

Red spider- 
notes, 73. 

on greenhouse-grown lima beans and sweet* 
clover, U.S.D.A. 658. 
studies, HI. 219. 

Redbud, insects affecting, Kans. 73. 

Redtop, variations in, HI. 185, 

Reductase, dehydroascorbic acid, 164. 

Redwater in British Columbia, 100. 

Redwater, Rhodesian, see African coast fever. 

Reed pasture v. tame permanent pasture, N.C. 230. 
Refection in rats, studies, 425, 565. 

Refrigerated rooms, construction, use of fill insulation 
in, 117. 

Refrigeration, electric and gas, treatise, 408. 
Refrigerators, ice-cooled and electric, tests, 
U.S.D.A. 735. 

Rehabilitation dients of Arkansas, characteristics, 
Ark. 129. 

Relief— 

and nonrelief families, rural, sociological analy¬ 
sis, [Conn.] Storrs 560. 
and rehabilitation needs of farmers, 272. 
households, rural and town, analysis, Ariz. 272. 
population, rural, of ten Ohio counties, 272. 
situation in Colorado rural and town areas. Colo. 
717. 

situation in South Dakota, graphic summary, 
S.Dak. 129. 

situation, rural, condusions on, Wis. 877. 
Reproduction— 

of plants, physiology, recent advances in, 456. 
physiology of. Mo. 181. 

vegetative, discussion and summary, U.8J)JL. 
174. 




m 


experiment station recoro 


tVol. 78 


Reproductive - 

capacity of rams, Mo. 181. 
organs of thyroidectoraized rats, effect of 
oestrone, 322. 

Reptiles— 

from American and British Virgin Islands, P.K 
Col. 813. 

of South Africa, ectoparasites, synoptic ciieck- 
list and host-list, lOU. 

Resazurin test, use and practicability for quality 
control of raw milk, GUO. 

Research—««« also Vgriculturalresearch. 

application to action programs, 266. 
Resettlement- 

Administration program m Lake States, 263 
appraisal, 263. 

program as it will affect western irrigation proj¬ 
ects, 113. 

Resinosis disease, 7U2. 

Respiration- 

chamber for use with human subjects, .566 
of barley plants, 606. 

of Helianihua flowers, eOect of variation of 
temperature, 169 
plant, analytic studies, 463 
Reticulitermes flavtpes, notes, 510, 657; Colo. 669 
Hhahdocnemis obscura, see Sugarcane weevil. New 
Guinea. 

Hhabdomelra nuUicoUis, notes, Minn 40:i. 

Rhagoletis— 

aUernata, notes, 218. 
cerasi, control, 226. 
cingulata, see Cherry fruitfly. 
compUta, see Walnut husk By. 
pomonella, see Apple maggot and Blueberry 
maggot. 

smvis in Ontario, 512. 

Rheumatic fever, dietary study in, .576. 
Rhtptcephalus— 

sanguineus, see Dog lick, brown 
spp., transmission of African coast fever by, 696. 
Rhizobia, new culture medium for, 766. 

Rhizobium— 

spp. and ammonia-oxidizing organisms in va¬ 
riously treated soils, comparison, 304. 
trifolii, notes, Pa. 474. 

Rhizoctonia— 

as vascular parasite of beets, Colo. 638. 
bataticola on muskmelous, U.S.D.A. 409. 
solant, notes, Qa. 638. 

solani, physiology, activity of certain enzymes, 
496. 

solani sclerotia on potato sets, efl^t on yield and 
disease of plantings, 351. 

Rhizoglyphus hyacintht, see Bulb mite. 

Rhizomyxa viticola n.sp., description, 209. 

Rhizopus soft Tot on muskmelons, U.S.D.A. 499. 
Rhododendron lacebug, biology, 221. 

Rhopalosiphum su^erraneum n.sp. on crops, 223. 
Rhubarb- 

beverages from, N.Y.State 684. 
forcing, U.S.D.A. 626. 

newer varieties, yields and characteristics, Iowa 
627. 

organic acids of, 748. 

pasteurization temperatures for, N.Y.State 684. 
vitamin 0 in, factors affecting, 892. ] 


Rhynehosporium scald of barley, rye, and grasses, 68. 
Rtbes— 

f propagating in nutrient solution for use as test 
plants, U.S.D.A. 364. 

species, susceptibility to Cronartium ribicola and 
telium-producing capacity, 213. 

Riboflavin, purification and properties, 162. 

Rice— 

and rice culture, bibliography, 478 
autumn varieties of India, classification, 478. 
awn development and its inheritance, 29. 
bakanae disease, monograph, 207. 
borer, Asiatic, studies, 220. 
borer, studies, 220. 

crop, relation to blackbirds on Gulf coast. 
U.S.D.A. 812. 

diseases in Arkansas, U.S.D.A. 201 
effect of length of day, U.S.D A 618 
effect of seed treatments, Ark. 64. 
fertilizer experiments. La. 778; U.S.D.A, 618. 
gram shedding, genic analysis, 28. 
growth and composition, effect of organic matter 
and fertilizers, 41. 
growth, factors affecting. Ark., 41. 
inner glume color in, inheritance, 28. 
rough, for fattening steers, lambs, and hogs, 
Mo. 85. 
scent m, 478 

sheathed ear in, inheritance, 28. 
stem rot, effect of sulfur and fertilizers, 899 
time for harvesting, U.S.D.A. 778. 
toxicity from arsenic compounds on flooded 
soils, 183. 

vitamins in, U S D.A 719 
weevil in stored corn, N CL 219. 
weevil,-studies, 220. 

Rickets ~ 

and cereals, 677. 

diagnosis and prognosis, .significance of pla.sma 
phosphatase in, 576. 
in calves. X-ray techniij, 94 
in cattle, effect of variation m dietary phosphorus 
and in Ca-P ratio, 836. 

in infants, prophylaxis with irradiated evapo¬ 
rated milk, 138. 
metabolic background, 676. 

Rickettsia conjunctivae botis, description, 399 
Rickettsias resistance to reinfection, immunity or 
premunition, 634. 

Rickettsioses, animal, status of knowledge, 634 
Rift Valley fever virus, neurotropic, studies, 106. 
Rinderpest- 

control in Tanganyika, 631. 
in Kenya, 631. 
studies, 100, 393 

tissue vaccines against, 396, 396. 
transmission experiments with stablelly, 636. 
vaccine, dry, preservation and purification, 697. 
Roach, Surinam, outbreak, N.H. 73. 

Road design, effect on vehicle speed and fuel con> 
sumption, U.S.D.A. 114. 

Rock plants. North American, 344. 

Rocks and soils of Wyoming, relation to selenium 
problem, Wyo. 102. 

Rodentiddes, oompodtion, Oonn. iNew Haven) 304. 
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Rodents—Me also Mice and Rats, 
range, studies, Ariz. 72. 
susceptibility to Rift Valley fever virus, 106 
Roentgen rays, see X-ray. 

Root- 

aphid, new, on crops, 223. 
interactions of plants, 464 
knot control, Fla. 203; N.C. 202. 
knot nematode, N.Y.State 639 
knot nematode conference, proceedings, 
U.S.D.A.71. 

knot nematode, feeding in root tissue and nutri¬ 
ent solution, 214. 

knot nematodes, flowers resistant to, 654. 
nodules, see Nodule bacteria, 
pnmcr, nursery, for use in light soils, Mich 862 
tips, isolated, physiology of development and 
stimulation in cultures, 27. 
vegetables, improvement, U.S.D.A. 178. 
Roots— 

growth under field conditions, method of study, 
401. 

primary, elongation rate, effect of sudden changes 
of temperature, 761 

seedling, rate of water absorption, elTect of 
temperature, 169. 

water absorption and rate of conduction of 
Vida faba, 2.3 

Kootstalk maggot, life history in midsummer, 218, 
Rootstocks - 

propagation, N Y.State 628 
variety and cultural tests, Kans 44. 

Rorippa syloestris, distribution,* 481 
Rosa rugosa hybrids, 343 
Rose— 

anthracnose, distribution in California, U.S.D.A. 
67. 

insects, 611. 

leaf beetle, food plants, 658. 
leaf beetle in l*ennsylvunia, 658. 

Roselle, production, US D.A 626. 

Roses— 

effect of heeling-in, mulches, fertilizers, and 
sprays, 343 

Fusarium root rot, Ariz 57. 
greenhouse, comparative productivity. 111 197 
greenhouse tests, N.C. 197 
propagation, early spring budding by plate 
method, 336. 
testing, Pa. 482. 
variety tests, N.C. 197 
Rosin as downy mildew fungicide, 492. 

Rotation of crops, Ala. 774, Del. 476; Ind. 619, Kans. 
35; Mont. 352; Oreg. 774, S Dak. 35. 
on dry land and under irrigation, Mont. 326. 
under irrigation, U.S.D.A. 36. 

Rotenone— 

determination in eight species, P.K. 512. 
toxicity to humans and animals, 810. 
toxicology, 216. 

Rotylenchus bradys on yams, symptoms on roofs, 
352. 

Roughage- 

feeds, home-grown, carotene and color in, rela¬ 
tion to vitamin A activity of biitterfat, 94. 
high quality, as sole ration for milking cows, 
effect, Mont. 387. 


Roughage—Continued. 

silage, and hay, artificially dried, comparative 
digestibility and feeding value, Vt. 239. 
Roughages— 

feeding regulation to minimize effect on milk 
flavor, 528. 

utilization and preservation, U.S.D.A. 526. 
Roundworm, large, of fowls, biology and control, 
258. 

Rubber-producing plants— 

root aphids and ants affecting, 660. 
tests, U.S.D-A. 626. 

Rubidium, poisoning by, chemical inhibitions, 
U.S.D.A. 460. 

Rum manufacture, improved method. P.R.Col. 293. 
Rumina decoUata, intermediate host of Brachylaemibs 
suis, 538. 

Ruminants— 

gastric secretion in, 674. 
metabolism, effect of green feed, silage, and hay, 
677. 

parasites of, 101. 

Run-off and tree growth in Truckee River Basin, 
relation, 112. 

Rural- 

America, government in, 561 
arts program of agricultural extension service, 
718. 

churches of Nebraska, life c> cle, 658. 
credit, see Agricultural credit, 
finance and cooperation, 871. 
labor, see Agricultural labor, 
life, German, recent changes in, 716. 
life in the depression, research memorandum, 
271. 

life, rural fiction as interpreter, 274. 

Sociological Society of America, notes, 288. 
standards of living, see Standards, 
young people m Missouri, activities. Mo 718. 
zoning, monograph, 706. 

Russell, G. W. (AE), memoir of, 898. 

Russia, rural, structural changes in, 271. 

Rutabagas, see Swedes 
Rutgers University, notes, 737. 

Rye- 

cold resistance studies, Kans 35. 
growers, Danube Basin relief to, U.S D.A. 706 
infection by Cercosporella herpotrichoides, 205 
pasture for fall pigs, Ill. 229. 
plant roots and root hairs, 609. 
productive varieties developed by the station. 
Oreg. 774. 

Rhynchosporium scald, 58. 
seed germination tests after storage for various 
periods of years, 624. 
straw, digestibility, effect of lignins, 86. 
variety test, Ind. 619. 
vernalization during ripening, 170. 
yields for grain and forage, S.Dak. 35. 

Ryegrass, pasture type, seed production, 475. 
Ryegrasses and broad-leaved fescues, shape of shoot- 
bud prophyll as identification, 474. 

Saccharosydne saceharioora in Florida, U.S.D.A 658. 
Saccharum and Sorghum hybrid, 30. 

Sage hens, report on, 607. 

Sagrain, fertillizer experiments, Ala. 33. 

St. Johnswort, control, Calif. 780, 
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Saissdia oleae^ He Black scale. 

Salad crops, improvement, U.S.D.A. 178. 
Salmonella— 

anatum aertrycke, reaction of fowls to, 855. 
bovie-morbificane from outbreak of food-poisoning 
in Cape Province, 694. 
enteritidis variety isolated from pigeons, 642. 
food infection caused by filled bakery products, 
422. 

puUorum—aee also Pullorum disease. 

infected hens, agglutinin in eggs from, 856. 
spp. in wild rats and mice in Liverpool, 697. 
suipestifer, cause of pneumonia in swine, 530. 
undescribed serotype of, from chicks, 401. 
Salpingitis of hens, hemolytic streptococci in, 702 
Salt- 

deficiency, experimental human, effects, 724. 
mixture, new, for experimental diets, 887. 
mixture, efiect on ^owth and bone development 
in rats, 886. 

nutrition of higher plants, 464. 

poisoning of fowls, 246. 

water leaks in water wells, locating, 112. 

Salts— 

in diet of rats, effect on intestinal flora, 278. 
inorganic, effect of restriction in diet on organ 
growth, 887. 

inorganic, in diet of rats, effect on composition of 
tissue ash, 277. 

San Jose scale survey, value, Ill. 219. 

Sand- 

culture equipment and plant nutrition, U.S.D.A. 
598. 

dunes in Michigan, permanent fixation, 345. 

flies, notes, U.S D.A. 659. 

trap, single vortex tube, use, Colo 704. 

Sands of Pennsylvania soils, raineralogical composi¬ 
tion, 162 
Sandy— 

loam, Sagemoor, productivity under irrigation, 
effects of fertilizers. Wash. 20 
loam soil, Greenville, tillage experiments, 183. 
soil types, magnesia deficiencies, N.C. 159. 
Sanitation, value in disease control, Ill. 246 
Saperda Candida, see Apple tree borer, roundheaded 
Sarcophaga — 

cistudinis, life history In gopher tortoise, 225. 
spp., notes, 373. 

Sauerkraut, home and commercially canned, vita¬ 
min C in, conservation, Wis. 881. 

Sawflies, Nearctlc, of genus Fenusa, key, 517. 
Sawfly, black wheat-stem, survey, Ohio 375. 
Sayomyia laeustria, life history, habits, and control, 
Calif. 80. 

Scale— 

diaspine, coccinellid enemies, importation into 
Puerto Rico, P.R.Col. 73. 

Insects— 

control, greenhouse, value of mixture con¬ 
taining aliphatic thiocyanates. Ill. 219. 
control, mvr and old insecticides for, 511. 
miscible oils tor control, P.R.Col. 862. 
of North America, atlas, 514. 
predisposing factors and infection by, 218. 
obscure, in northern Louisiana, U.S.D.A. 658. 
Scapteriscus— 

spp., note8,U.S.D.A.658. 
vidnus, SH Ohanga. 


Schistosoma mansoni from Auatralorbis glabraius, 
emission of Cercariae, 250. 

Schoenobius bipunctifer, studies, 220. 

School fund mortgage loan situation in Indiana, Ind. 
554. 

Schools, public, nutritional program in, 721. 

Sciara spp. on mushrooms, U.S.D.A. 658. 

Scientific Management, International Congress for, 
739. 

Sclerostomes— 

free-living stages, effect of nitrogenous fertilizers, 

101 . 

horse, chemical substances for destroying Infec¬ 
tive larvae, 255. 

Sclerotinia— 

fructicola, control, N.C. 202. 
mall, studies, 209. 

sclerotiorum of lettuce, control, relation to Hva- 
stock, 646. 

spp , notes, U.a.D A. 637. 

Sclerotium— 

bataticola on red clover roots in Kentucky, 499. 
blight of wheat, 650. 

rolfsii from sugar beet factory waste, destruction. 
501, 792. 

rolfsii, notes, Qa. 638. 

Scolytus— 

destructor, structure, 226. 
genus in Great Britain, 226. 
muUistriatus, see Elm bark beetle, smaller Euro¬ 
pean. 

Scopimenus pygobarbus n.g. and sp., description, 228. 
Screwworm— 

affecting man and animals, U.S.D.A. 658. 
and other wound-infesting blov^ flics, relative Im¬ 
portance and seasonal activity, 373. 
flies, flight tests, 372. 

fly and closely allied or similar species, mor¬ 
phological differences, 829. 
in wild animals in southwestern Texas, 361. 
larvae in wounds on goats and sheep, larvicides 
for, 670. 

life cycle in rabbit, 510. 
natural dispersion, 669. 
outbreaks and myiasis in Iowa, 510. 
outbreaks, control, progress in, U.S.D.A. 610. 
Scrotum, congenital absence of one-half of in a dog, 
612. 

Scurfy scale- 

life history and control, N.Y.State 667. 
notes, N.Y.State 659. 

Scurvy— 

and carditis, 731. 

and vitamin C requirements of native mine 
laborers in Transvaal, 730. 
asymptomatic, relation to woimd healing and 
peptic ulcer, 731. 

experimental, unexpected results, 730. 
Scutigerella immaculata, see Centipede, garden. 
Scythris altisierrae n.sp., description, 224. 

Sedge grass control, 183. 

Seed- 

attachment and carpel symmetry, N.Y.State 
628. 

dropper for cereal nursery rows, 544. 
protectants, chemical,*N.Y.State 639. 
standards,*'U.S.D.A.| 704. 

Testing^Congress, International,'notes, 739. 
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Seeders, experimental, variables In, 407. 

Seeds— 

disease content, effect on planting value, N.Y. 
State 434. 

germinating capacity, plasmolytio method of 
determining, 466. 

germinating, injury by zinc from improperly 
galvanized trays, 346. 

germination tests after storage for various periods 
of years, 624. 

germination tests, value of chemical treatments, 
43. 

illumination by light of different wavelengths, 
313. 

inspection, Ind. 779; N.Y.State 626. 
tests, N.H. 480; Vt. 481. 
viability, determination by staining, 43. 
Segregations, Mendelian, records of test for goodness 
of fit, 770. 

Selection, unlimited possibilities in, 610. 

Selenium- 

absorbed by plants from soil, 174. 
absorption by plants and resulting toxicity to 
animals, 604. 

and seleniferous vegetation in Wyoming, Wyo. 

102 . 

distribution in and variation of type vegetation 
on seleniferous soils, 247. 
distribution in tissues and elimination, 633. 
effect on wheat, Kans. 13 
excretion and distribution in tissues, 247. 
in Hawaii and probable source m United States, 
247. 

in soils, U.S.D.A. 461, 691. 
in toxic wheat, U.S.D.A. 584. 
poisoning— 

and pellagra, relation, 576 
by, chemical inhibitions, U.S.D.A. 460. 
effect on hatchability of eggs, 92. 
insects immune to, 74, 
review, S.Dak. 103. 
problem, relation to public health, 724. 
toxicity to rats, 394. 

toxicology, effect of exposure to hydrogen sele- 
nide, 633. 

Senecio poisoning, acute, 848. 

Septicemia- 

hemorrhagic, complement-fixation reaction in, 

106 . 

hemorrhagic, studies, 99. 
in lambs due to swine erysipelas organism, 265. 
Septicemic diseases among fowls, N.C. 256. 

Septoria leaf spot diseases of Rubus in United States, 
653. 

Sequoia spp., fertilization and proembryo formation 
in, 55. 

Sericea lespedeta hay v. cowpea hay for fattening 
lambs, Qa. 675. 

SericothripB variabiliSf damage to cotton, 663. 
Sericulture, tee Silkworms. 

Serine, relation to growth, 134. 

Serum—see afeo Blood. 

of normal children, lipid and mineral distribution 
in, 278. 

sulfhte in, determination, 750. 
virus control board, work of, U.S.D.A. 530. 
Setamia inferentt studies, 220. 


Settlers, eee Land settlement. 

Seurocymea colini, notes, Minn. 403. 

Sewage disposal, farm. Ill. 259. 

Sex— 

characteristics, secondary, of hen, changed to 
those of cock, 180. 
hormones— 
female, 772. 

female, effect on fertility development and 
ovulation in fowls, 618. 
male, activation, 33. 

male, effect on female, Skene’s gland as 
index, 617. 

male, in urine, colorimetric assay, 617. 
synthetic, effect on sex activities in normal 
and gonadectomized rats, 182. 
of offsprmg in sheep, relation to reaction of vagi¬ 
nal cervical secretions, 325. 

Sexes, mortality, differences in, 774. 

Sexual— 

dimorphism in North American hawks, 470. 
ryhthm, effect of light, 614. 

Sheep—scs also Ewes and Lambs. 

black disease and lunger disease in, Mont. 393. 
blood parasites, Dermacentor tilvarum as vector, 
538. 

bones, total ash as index to calcification, 380, 
breeding, N.H. 84. 
breeding, effect of light, Qa. 675. 
breeding, feeding, and management, La 622. 
breeding, recent changes in arable areas of Great 
Britain, 379. 

business, range, in Nevada, Nev. 268. 
calcium and phosphorus requirements, 83. 
catalase in blood, variations, 179. 
dipping, round vat for, U.S.D.A. 217. 
diseases —also specific diseases. 

relation to cobalt content of soil, 522. 
ten years study in Texas, 631. 
fattening, relation of energy-intake to live-weight 
increase, 837. 

fitting into plains farming practices, Colo. 379 
grazing and parasitical studies, 518. 
grazing on range throughout the year, Mont. 375. 
herding methods on open range, relation to 
Oestrus ovit infection, Nev. 400. 
hookworm parasite of, 694. 
husbandry in Canada, 522. 
lambs, and wool, Okla. 706. 

Merino, bile fiow under various conditions, 100. 
on deficient pastures, cobalt content of organs, 
231. 

parasites, control, 264. 
parasites in New York State, 99. 
poisoned by arrowgrass, treatment, U.S.D.A, 
637. 

poisoning, see Livestock poisoning. Plants, 
poisonous, and specific plants. 
production in Kansas, Kans. 88. 
ranch, plans of organization, 707, 
ranching industry in western Canada, 712. 
range, wintering, Oreg. 832. 
susceptibility to Rift Valley fever virus, 106, 
tick, U.S.D.A. 668. 
worm control In, 519. 



1002 


EXPERIMENT STATION RECORD 


tVol. 


Sheetings from cottons grown under Irrigated and 
nonirrigated conditions, serviceability, U.SD.\. 
734. 

Shellfish, structure and composition, 719. 

Shelterbelt, see Trees, sholterbolt. 

Sherbets— 

crystalline structure, macro- and micro-photo¬ 
graphic stu(iies, Mo. 239. 
manufacture, 391. 
serving temperature for, 694. 

Shigella nasalis n.sp , secondary invader of na.sal 
passages of chickens, 110. 

Shrimp canneries, inspection under sea-food amend¬ 
ment, U.S.D.A 719 

Shrubs— 

culture, Kans. 44 

cuttings, tests in Alberta, 33(5. 

seaside, wind forms v spray forms, .*)98. 

testing, Nebr. 54; Pa. 482 

winter injury in Maine, US 1) A tu. 

Silage— 

A. I. V., carotenoids in, Wis. 833. 
acid-treated, for poultry, Kans. 84. 
alfalfa, A. I. V., chemical ciianges in making, 240 
alfalfa, A. I. V., relation to carotene in milk, 94. 
apple-alfalfa, digestibility and feeding value, 9i 
beot-top, as source of vitamin G for poultry. 
Colo. 675. 

corn, and grain supplements as entire ration, 
U S D A. 687. 

corn, stored in snow-fence silos, loss<*s of dry 
matter in and cost per ton of storage, 94 
corn V sunflowers for, Ind. 619. 
grass, preparation, use of molasses and mixtures 
of phosphoric and sulfuric acids in, Oreg 842 
immature corn, v cottonseed hulls for winter¬ 
ing heifers, Kans 84 

juice, ingredients, effect on vitality of weed s(^ed.s, 
481. 

legume, preparation, use of molasses and mix¬ 
tures of phosphoric and sulfuric acids in, Oreg. 
842. 

legume, preservatives for, Wis 83.1. 
legume, use of wood sugar liquor for preservative, 
Wis. 745. 
making, 387, 833. 
making from hay crops, Ohio 834 
making from legumes and grasses, U S T) A 687 
molasses and A. I. V., effect on carotene and vita¬ 
min A in milk, 94. 

molasses grass, as sole roughage for milk produc¬ 
tion and growth, 94. 
inung-bean, for milk cows, 94, 387. 
quality, effect of airtight closing lids and progress 
of conservation, 676. 

roughage, and hay, artificially dried, compara¬ 
tive digestibility and feeding value, Vt. 2;i9 
soybean, as source of vitamin G for poultry, 
Colo. 675. 

stack, prepaiKition, Wash. 377. 
timothy, as dairy feed, N.J. 388. 
weight determinations, Kans 96. 

Silica- 

content of Las Mesas soils, P R. 451. 
dishes for Official method of potash determina¬ 
tion, 445. 


Silicic acid, effect on growth of peas, broadbeaus and 
soybeans, 314. 

Silkworms, feeding predetermined doses of i)Oison 
to, 367. 

Silo gas, suffocation from, U.S.D.A. 584. 

Silos— 

snow-fence, and other methods of preserving 
roughage, U.S.D.A. 687. 
studies, U S.D.A 858. 

Silverfish studies, 510* U.S.D.A. 217. 

Simgrin, preparation, 746. 

Sires~«ee also Bulls. 

dairy, methods of testing, Ill. 238. 
dairy, practical proving, 180. 
desirable, locating and extending proved sire 
system of breeding, U S.D A 526. 
proved, improvement in productive capacity of 
dairy herd, Mont. 387. 

proved in dairy herd improvement association#, 
list, U.S.D.A. 97. 

Sirups, farm-made, research, U.S.D.A 584. 

Stsyropa nox n sp., description, 515 
Sttona sp. in Ontario, 512. 

Sitophilus — 

granarius, see Granary weevil. 
oryzae, see Rice weevil. 

SitolToga cerealella, see Angoumois grain moth. 
Skene’s gland, condition, as index of male hormone 
effects in female, 617. 

Skim milk— 

agar for routine milk counts, 242 
diet for pigs and calves, necessity of fat as supple¬ 
ment, Wis. 833. 

drieil, vitamin G m compared with dried whey 
and dried buttermilk, 683. 
for fowls. Pa 618. 

forms and amounts with potatoes for fattening 
swine, 840. 

powder and liquid, calcium availability in, Ill. 
274. 

Skins, see Ilides. 

Skunks, insect food, 71. 

Slag, blast furnace, specially prepared, agricultural 
value, l*a. 308. 

Smiiithuridae of southern California, 512. 
Sininthurus qmdripunctatus n sp., description, 512. 
Smut fungi, taxonomic contribution, 765. 

Snails, lymnacid, winter habits, 508. 

Snakes— 

and their ways, treatise, 508. 
facts about, U.S.D.A. 813. 
of Maryland, treatise, 814. 

Snapdragons— 

effects of pruning, N.C. 197. 

heredity in, Pa 482. 

now fungus disease, Colo. 638. 

Snow, report of committee on, 590. 

Social- 

life in Crooked Creek area, Pa. 419. 
organizations and agencies in North Dakota, 
N.Dak. 717. 

phenomena, harmonizing discordant theories 
and contradictory observations, 558. 
planning and sociology of subregions. 716. 
processes, analysis in Mexico, 558. 
research and subsistence homesteads, 560. 
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Sociology- 

on the spot, 716. 

rural, courses in State agricultural colleges, 274 
rural, drift into, 558, 716. 

Sodium- 

alginate as stabilizer for ice cream, 245. 
caesinate sol, keeping quality, Kans. 90 
chlorate, research, U.S.D.A. 584. 
chlorate, susceptibility of crop plants to injury 
by, U.S.D.A. 618. 

determination in blood serum, comments on 
microvolumetric method of Ball and Sadusk, 
587. 

ethyl xanthate as plant poison, 335 
fluoride administration to experimental animals, 
effect on metabolism, 889. 
fluosillcate as substitute for arsenicals in grass* 
hopper baits, Nobr. 663. 
fluosillcate bait for Mediterranean fruitfly, 80 
formaldehyde sulfoxylate, action in bacterial 
infections, 532. 

iodide for treatment of actinomycosis and actino- 
baclllosis, 395. 

lauryl sulfate as contact spray, 657. 
nitrate, production and agricultural use, 
U.S.D.A. 21. 

salicylate solution, gluten protein fractionation 
from, 441. 

sulfanilyl sulfanilatc for treatment of canine dis¬ 
temper, 854. 

Soil - 

acidity, value and use of liming materials for, 590 
activity and plant growth, relations, now physi¬ 
cal method of measurement, 2:1. 
and metal surfaces, adhesion between, Ala. 858. 
and water relations, fundamentals as apjilied to 
irrigation, 113. 

bacteria inoculated into sterile samples, re¬ 
sponses, N.Y.State 594. 

bacterial activity, effect of long continued soil 
treatments, Mo 159. 

Clarion loam, infiltration capacity, effect of 
organic matter, 163. 
colloids, see Colloids, 
conservation— 

and crop management, 421. 
districts for erosion control, U.S. 1^ A. 544 
factors in. Ill. 159. 
in an improved agriculture, 183. 
in northern Great Plains, U.S.D.A, 455. 
of Montana’s irrigated lands, Mont. 859. 
practices and land use in Lenawee County, 
Mich. 125 

practices in Tennessee, Tenn 455. 
problems and needs, U.S.D.A. 455. 
program, effect on regional livestock adjust¬ 
ments, 265. 

program in Southeastern States, 183. 
program, vegetative control in, 183. 
relation to control of floods and silting, 
U.S.D A. 455. 

relation to land use policy for South, 184. 
Service, report, U.S.D.A. 756. 
deflcienciti^, causes, 595. 
erosion—sec also Wind erosion, 
bibliography, 17. 
control, 259; Mo. 159; N.C. 260. 


Soil—Continued 
erosion—continued 

control in Ohio Valley region, U S.D.A. 455 
control In Piedmont, wildlife conservation 
through, U.S.D.A. 860. 
control practices, selected, adoption, 
U.S.D.A. 455. 

control structures, drop inlets and others, 
hydraulic.s, 113. 

control with contour-trenches on range lands, 
U.S.D.A. 405. 

effect of land use and management, Ohio 17. 
effect of tillage across slope. Pa. 451. 
in Indiana, regional contrasts in, 591. 
irrigation practice as factor in, 113. 
losses from Cecil clay, physical nature, Ala 
858. 

practices for Corn Belt soil, U.S.D.A 455. 
prevention studies, P.R. 456. 
riverbank, control by growing grasses and 
clovers, Vt. 186. 
studies, Xans. 13. 
surveys, Del. 451. 

wind, fertility losses from, [Okla.lPanhandlc 
305. 

experiment field studies, Ind. 596. 
fertility- 

losses from high plains soils duo to wind 
erosion, [Okla jPanhandle 305. 
plat.s, Jordan, results on. Pa. 451. 
studies, Oreg 755. 

flora, effect of minor elements, Del. 451. 
hydrometer, improved, high degree of accuracy, 
452. 

inoculants, use, USD A 591. 
inoculation, need for and methods of applying 
bacteria, U S D..\. 776 
less common elements in, 296. 
management practices, effect on amrnonia- 
oxidizing organisms m soils, 305. 
management, water absorption as factor. Ill 159 
moisture— 

and tillage, Mont. 326. 
capillary, rate of flow, U.S. D. A. 454, 
conservation by crops and fallow under dry 
land conditions, U.S.D.A. 618. 
determination, burning alcohol method, 588 
equivalent, dilatometer method for <leter- 
mming, M ich. 16. 
movement, 301. 

relations of soils from erosion experiment 
stations, U S.D.A. 16. 
studies, Ariz. 13, Oreg 774; U.S.D.A. 592 
productivity, soil treatment responses to, 111 159 
profiles, characteristics, of southeastern Wash¬ 
ington, 14. 

profiles, Hawaiian, chemic^il and physical 
studies, U.S.D.A. 756. 

profiles of Oklahoma, crop production on, 183. 
reaction, determination under field conditions, 
302. 

reaction, immediate effect of fertilization, N.C. 
159. 

reaction studies, Ariz. 13. 
samples for moisture estimation, use of collapsi¬ 
ble tubes for storing, 160. 
sampling tubes, new jack for pulling, 159. 
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Soil—Continued. 

solution as governed by H-ion conoentration and 
other factors, Kans. 13. 

structure, nitrogen transformations in puddled 
soils, Aris. 303. 
structure, studies, Ariz. 15. 
studies, application of, U.S.D.A. 461. 
survey- 

in California, Barstow area, U.S.D.A. 13. 
in Georgia, McDuffie Co., U.S.D.A. 13. 
in Illinois, Washington Co., Ill. 14. 
in North Carolina, Chatham Co., U.S.D.A. 
13. 

in Oklahoma, Pittsburg Co., U.S.D.A. 756. 
manual, U.S.D.A. 451. 
progress in Southern States, 183. 
reconnaissance of Judith Basin County, 
Mont. 755. 

work in Tennessee Valley, character, 184. 
surveyors, handy borer for, 159. 
temperature, effect of wind and definition of 
heat transmission coefficient, 157. 
testing, report, 767. 
tests, methods. Pa. 451. 
tests, rapid, value for New Jersey, 306. 
thermographs, accuracy, 161. 
treatment, formaldehyde plus steam vapor for. 
Pa. 346. 

types, deficiencies, U.S.D.A. 451. 

used as medium for bacteria, effect of drying, 699. 

water, Soil moisture. 

Soils- 

aggregate analysis, making, Ala. 858. 
aggregation, and calcium ion saturation. Mo. 159. 
alkali, ue Alkali. 

and soil improvement in Denmark, 119. 
available plant food in, determination methods, 
184. 

base exchange in, 593. 

capillary tension, field measurements, 302. 

Corn Belt, erosion and declme of natural pro¬ 
ductiveness, U.S.D.A. 455. 
cropped and virgin, organic matter in and 
moisture relations, 163. 
dependence on animal life, 812. 
fertilization, effect on replaceable bases in, 307. 
fertilizer elements in, Morgan test for, 596. 
fertilizer requirements, Neubauer and fungus 
methods for determining, 184. 
forest, organic layers, nutrient content and base 
exchange properties, 163. 

Frederick silt loam, leachings from, effect of 
lime, Va. 309. 

heavy, used for pear growing, water penetration 
In, Oreg. 782. 

highly organic acid, oxidation-reduction poten¬ 
tials, N.C. 159. 

infertile, and means of improvement, Mont. 306. 
infiltration capacity and erosion control, 454. 
irrigated%rid, mtrogen balance in, lysimeter 
study, Ariz. 13. 

Irrigated, salinity in, U.S.D.A. 591. 
light, nursery root pruner for use in, Mich. 862. 
Maryland, exchange capacity, effect of hydrogen 
peroxide treatments, 18. 

Mediterranean Red, Nazaz (pan) formation, 14. 


Soils—Continued. 

nonfertile, poorly drained, alluvial, granitic, and 
limestone, U.S.D.A. 502. 
of Black Belt, fertilizer and crop exi>erlment8, 
Ala. S3. 

of Coastal Plain, rapid chemical tests for, Va. 
Truck 696. 

of Illinois, differences in tightness of substrata, 
lU. 159. 

of Iowa, nitrogen, phosphorus, and organic 
carbon in, 453. 

of Louisiana, fertilizer ratios, relation to available 
nutrients and base saturation, 183. 
of Marshall County, Ill. 161. 
of Mississippi, phosphorus requirements, 184. 
of N ew Zealand, cobalt content, 231. 
of Pennsylvania, mineralogical study. Pa. 451. 
of Piedmont and Coastal Plain, infiltration 
study, U.S.D.A. 464. ^ 

of Puerto Rico, large unproductive areas of, 
P.R. 451. 

of Putnam County, Ill. 161. 

of Tennessee, geology and topography, 162. 

of Texas, composition, Tex. 452. 

of Virginia, erosion control on, U.S.D.A. 456. 

of Wabash County, Ill. 161. 

organic matter in, tee Organic matter. 

peat, iee Peat. 

pH determination, comparison of glass and quin- 
hydrone electrodes for, 452. 
phosphorus needs, diagnosis, 458. 
physical properties affecting plant nutrition, 15. 
polarigraphic current-voltage curves for, 692. 
potassium fixation in, 458. 
properties, effect of cultivation, S.Dak. 592. 
puddled, physical characteristics, Ariz. 16. 
replaceable cations and anions in, KAns. 13. 
selenium in, U.S.D.A. 691. 
slick-spot, microbiological activities, Colo. 592. 
slick spots in, Colo. 593. 
solonetz, plant succession on, 757. 

Solonetzlike B horizon, erosive character, 164. 
Solonetzlike, in southern California, 301. 
soluble salts in, electrical salinometer for esti¬ 
mating, 160. 

synthetic, medium for study of microbiological 
processes, 456. 

volcanic, unproductive, improvement, P.R. 461 
Volusia, fertilizer needs after tile drainage of. 
Pa. 451. 

Welsh, growing danger of lime depletion in, 475. 
zinc content, 183. 

Solenopsis geminata, see Fire ant. 

Solutions, nutrient, see Culture media. 

Somatic segregation, relation to atypical growth, 468. 
Sonic denaturation, mechanism, 747. 

Sonronius new genus, erection, U.S.D.A. 222. 
Sorghum— 

and Saccharum hybrid, 30. 

chinch bug resistant varieties, Okla. 75. 

diseases, Kans 67. 

drought endurance tests, U.S.D.A. 618. 
fertilizer experiments, Ala. 33. 
grain, breeding, Ariz. 34; Colo.«619; Xans. 34; 
U.S.D.A. 618. 

grain, culture experiments. 111. 185; Kans. 34. 
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Sorgham—Continned. 

grain, drought*reslstant varieties, merits, 
U.S.D.A.474. 

grain, irrigation requirements, Tex. 36. 
grain, moisture equilibrium studies, Kans. 35. 
grain, planting tests, Ariz 34. 
grain, variety tests, Ariz. 34; Ill. 186; Kans. 34; 

Mont. 326; Utah 332. 
hybrid vigor in, 187. 
inheritance of dimpling, 29. 
inheritance of height and duration in, 30. 
inheritance of waxy bloom on, 29. 
juiciness of stalk and purple leaf-eheath color, 
linkage between, 29. 

male sterility in and hybrid seed production, 188 
Pythium root rot resistance in, inheritance, 64. 
sweet, sugar in, dynamics, 314. 
varieties of different types of growth, component 
parts, Kans. 35. 

webworm, life history, habits, and control, 667. 
yields for grain and forage, S.Dak. 35. 

Sorgo- 

Atlas, V. corn for hogs, Kans. 680. 
breeding, Kans. 34. 

seed germination tests after storage for various 
periods of years, 624. 

stalk, dissolved solids, sucrose, and titratable 
acidity in, distribution and variations with 
maturity, 440. 

variety tests, Ariz. 34; Ga. 619; Kans. 34; Utah 
332. 

Soursop in Trinidad, insects attacking, 224. 

South Carolina Station, notes, 287,738. 

Sowbugs on mushrooms, U.S.D.A. 658 
Sows —also Pigs and Swine. 

fattening, soybean oil meal for. Mo. 230. 
lactating, essential nutrients for. Mo. 230. 
suckling, water consumption, 839. 

Soybean- 

acreage in Illinois, reasons for expansion, III. 266. 
alfalfa, and lespedoza hays for wintering calves. 
Mo. 229. 

and peanut hay for milking cows, comparison, 
N.C. 239. 

flour, U.S.D.A. 719. 

hay and seed, composition, effect of fertilizers, 
U.S.D.A. 779. 

hay for fattening beef cattle, Ill. 229. 
hay in cottonseed meal ration for beef cattle, 
vitamin A supplementing value, N.C. 230. 
Industrial Products Laboratory, U.S.Regional, 
476. 

oil as preventive of encephalomalacia in chicks, 
Wis. 833. 

oil, factory consumption, Ill. 266. 
oil meal— 

as source of protein for chicks. Ill. 229. 
effect on pigs, 519. 

extraction of phospholipoids from, Del. 440. 
for fattening sows, Mo. 230. 
for lambs. Pa. 618. 

proteins, effect of storage, U.S.D.A. 684. 
vitamin B complex In, N.C. 230. 
oil, nonsaponiflable ftaction of, beneficial effect 
on chicks, 236. 

oil, phosphatldes, U.S.D.A. 684. 

oU, vitamin A suppressing factor in, removal, 94. 


Soybean—Continued. 

plants, photoperiodlsm and enzyme activity. 
Mo. 762. 

V. peanut hay for dairy cattle, 387; N.C. 388. 
Soybeans— 

and corn, interplanting, N.C. 186. 

and yellow corn, vitamin A in. Ill. 229. 

as human food. Ill. 274. 

as snow-holding cover crops, N.Y.State 628. 

breeding, Oa. 619; Ill. 185; Kans. 34; Mo. 185; 

N.C. 185; Pa. 474; U.S.D.A. 618. 
cooking qualities, P.R.Ctd. 422. 
cultural needs in rotation, N.C. 186. 
culture experiments, Kans. 35. 
demand and prices, factors affecting. Ill. 266. 
feeding to pigs, effect of various amounts, N.C. 
230. 

fertilizer experiments, Ala. 33. 
for grain, growing and harvesting, N.J. 42. 
for hay and seed, culture experiments, Ind. 619. 
for soil improvement, Ill. 185. 
growth, action of silicic acid, boron, and other 
trace elements, 314. 

harvesting costs, proportions of home and custom 
cutting and total acreages cut. Ill. 266. 
harvesting, threshing losses with combines, 262. 
improvement, U.S.D.A. 175. 
industrial utilization, U.S.D.A. 684. 
nitrogen fixation and transfer in, 764. 
nodulation in pot culture, 478. 
nutritive value, effect of oven roasiing, Wis. 881. 
reinoculation, Ind. 619. 

response to lime and artificial inoculation, effect 
of ammonium sulfate, 188. 
seed and leaf characters in, inheritance, m. 185. 
seed germination tests after storage for various 
periods of years, 624. 
sources of United States supply, Ill. 266. 
variety tests, Ala. 774; Del. 475; Ill. 185; Ind. 619; 
Kans. 34; Mo. 186; N.C. 186; P.R. 474; P.R. 
Col. 326; Pa 474 

vitamin B complex in, N.C. 230; U.S.D.A. 584. 
vitamins in, U S.D.A. 719. 

Sparganothis sulfureana on cranberry, 610. 

Sparrows— 

song, life history studies, 72. 
spermatogenic activity, 612. 
tree, enemies and survival ratio, 214. 
tree, food and feeding habits, 214. 

Specific gravity, determination, 444. 

Speculation and the carryover, 414 
Spermatogenesis— 

and ocular stimulation, correlation in English 
sparrow, 470. 
in sparrow, 612. 

in testis of hypophysectomized rats, mainte¬ 
nance, 321. 

Spermatozoa— 

of two dove species, differences in, 768. 
ram, speed of travel, 612. 

Sphaceloma n.sp. on Aralia and Mentha, 793. 
Sphaerotheea laneetris in Mexico, 654. 

Spider beetle, white marked, notes, 610. 

Spldei>- 

black widow, Del. 610. 

black widow, egg predator of, life history, 82T. 

mite, see Red spider. 

parasites of genus Peeudogaurax, 224. 
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Spi(iers» dipterous parasites, 827. 

Spiders, red, see Red spider. 

Spillway structures, studies, 113. 

Spilocryptu* extrrmatis, biology, 374. 

Spinach- 

ascorbic acid in, effects of fertilizer treatments, 
483. 

composition. 275. 

cultural and fertilizer tests, K.Y.State 627. 
in frozen pack, scalding tests and microbiological 
studies, 883. 

seed treatment, Va.Truck, 641 

seeds, rate of seeding, effeet of dusts on, 340. 

vitamin 0 in, factors affecting, 802. 

Spined soldier bug- 

insect hosts and nymphal development, 820. 
notes, 668. 

Spirochetosis, canine, in Connecticut, 702. 

Spores, single, isolating withput special equipment, 
509. 

Spotted fever tick. Rocky Mountain, notes, Oreg. 
815. 

Spray- 

applications on expanding fruit sur&ices, 500. 
combinations, new, action, 364. 
injury, relation tb spray materials, Pa. 492. 
injury studies, 74,195, 793. 
injury, weather as factor, 195. 
materials, new wetting and spreading agent for, 
661. 

materials, relation to spray injury, 100. 
mixtures, corrosion tests of metals and alloys in, 
863. 

residue on apples, N.Y.State 659. 

residue on fruit, Pa. 511. 

residue removal, HI. 191; Mo. 189; Oreg. 781; 

U.8.D.A. 659. ! 

residue removal from apples, 116; N.Y.State 628; 
Ohio 50. 

residue removal from apples, effect of methods 
and materials used in spraying, N.J, 74. 
residue removal from cherries, 485; N.Y.State 
628. 

testing methods for cattle, 509. 

Spraying—«« also specific crops. 
machinery, studies, 116. 
plant, stationary, design. Ill 259. 

Sprays—««« ofoo Fungicides, Insecticides, and spe^ 
cific forms. 

and spreaders, Oreg. 815. 
concentrated mixtures, application by autogiro, 
U.S.D.A. 659. 

containing adjuvants, copper content of residues 
from, 661. 

copper, see Copper. 

dojiosit, effect of wetting and emulsifying powers 
of spreaders, 660. 

deposition and retention on apples, Pa. 366. 

high kill insect, 817. 

oil, see Oil sprays. 

petroleum>oi4 effect, 364. 

stickers and spreaders for, N.Y.State 650. 

Springs, thermal, in United States, 404. 

Springtails on mushrooms, U.S.D.A. 658 
Spruce— 

Douglas, needles, carbohydrate changes in, 56. 
needle miners, studies, N.y.Stato.650. 


Spruce—Continued. 

Norway, plantings, causes of mortality in, Mich. 
790. 

sawfly, European— 

in Canada, parasite of, biology, 672. 
insect parasites, 672. 
notes, 220. 

Sitka, yield tables In even-aged stands, U.S.D.A. 
491. 

wood, density and growth rate in eastern Can¬ 
ada, 789. 

Sprue and vitamin deficiency, 574. 

Spurge, leafy, control, Iowa 780. 

Squabs, production, N.J. 686. 

Squash- 

beetle in Alabama, life history, 373. 

borer, control. Mo. 660. 

bug control, Colo. 659; Mo. 219,660. 

Squashes— 

breeding, N.Y.State 627. ^ 

newer varieties, yields and characteristics, Iowa 
627. 

production, U.S.D.A. 627. 
summer, composition of aerial parts at different 
stages, 627. 

summer, fluorine in, Ariz. 131. 
summer, mosaic-resistant, breeding, N.Y.State 
627. 

Squirrels— 

Columbian ground, effect of altitude and lati¬ 
tude, 667. 

of eastern Texas, 812. 
pale mutation in, 470. 
red, injury to Japanese larch, 507. 

Ihirteen-hned ground, vrhite grubs as food, 7I 
Stablefly— 

control, 225; U.S.D.A. 510. 
transmission experiments of rinderpest by, 535 
Stagmomahtis limbata, biology, 366. 

Stains— 

biological, on acid and basic adsorbents, chro¬ 
matograms, 9. 
recently certified, 8 
standardization, progress in, 8 
Standards of living, incomes, and types of farming, 
comparison, Wis. 877. 

Staphylococci, relation to food poisoning, 423 
Staphylococcus- 

antitoxin in blood and milk of animals, 53.^. 
proteins, denaturation, 441. 

Starch- 

polysaccharide from apple leaf tissue, isolation 
and characterization, 687. 
raw wheat, action of wheat amylases on, 442. 
sweetpotato, research, U.S.D.A. 684. 

Starters, combined pasteurizer, cooler, and incu¬ 
bator for, 95. 

Statistical methods, elements of, 434 
steapsin, effect on rate of ripening blue or American 
Roquefort cheese, 96. 

Steers—see also Cattle, beef. 

fattening, beet tops for, Colo. 678 
fattening, milo grain for, comparison of forms, 
U.S.D.A.232. 
fattening rations, Kans. 84. 
finishing on grass, supplemental feeds in, 518. 
finishing, roughage rations for, 677. 
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Steen—Oontintied. 

gains on improved and unimproved pastures, 
Qa. 675. 

gains on Sudan pasture with and without cotton¬ 
seed cake, 518. 

good, medium, and common feeder, relative 
efficiency of gains. Pa. 518. 
mastication and rumination of feeds, effect of 
mechanical processing, 521. 
on grass, grain feeding, 510. 
pasture v. dry lot for full-feeding. Mo. 230. 
Stegobium panieeum, see Drug store weevil. 
Stegomyia, see also Yellow fever mosquitoes. 

albopictaf transmission experiments with Plas¬ 
modium gaUimeeum, 832. 

Stephanitis rhododendri, see Rhododendron lacebug. 
Slephanofilaria — 

dedoesi in cattle, goats, and buffalo, 251. 
kaeli n.sp., description, 700. 

Mtilesi, method for obtaining adults of, 250. 
Stephanoprora polycestus from American crow, 50S. 
Stephanostomatidae, new species of, 670. 

Sterility in cattle, Oreg. 847. 

Sterols, chemical activation, 155. 

Stinkbug, green, studies, 511. 

Stinkbugs, notes, U.S.D.A. 653. 

Stock foods, see Feeding stuffs. 

Stock foot rot caused by Phytophthora cryplogeat 505. 
Stock Fusarium oxysporum wilt, Ariz. 57. 

Stockyards fever, see Septicemia, hemorrhagic. 
Stomach- 

human, emptying time, relation to size of meal. 
722. 

worm of sheep, i)ersistence on bluegrass pasture, 
853. 

Stomata— 

behavior, effect of alternating periods of light 
and darkness of short duration. 24. 
number in bean leaves, 464. 
opening, effect of light intensity, 24. 

Stomatal aperture of seedlings, effect of temperature 
of culture water, 109. 

Stomatitis- 

in young lambs, 399. 
vesicular, centrifugation studies, 534. 
vesicular, virus, host factors on neuro-lnvasive- 
ness, 850. 

Stomoxys calcitrans, see Stablefly. 

Storages, grain and potato, research, U.S.D.A. 857. 
Stoves, gas, selecting, Nebr. 434. 

Straw, costs of handling on mechanized farms, 705. 
Straw itch mite, notes, Colo. 659. 

Straw, utilization in soil improvement. Ill. 159. 
Strawberries— 

breeding, Ill. 191. 
culture experiments, Colo. 626. 
effect of nitrogen fertilizers. Mo. 189. 
everbearing, seasonal distribution of yield and 
size variation, 788. 
fertilizer requirements, N.H. 44. 
flower-bud differentiation and composition, 
effect of shortening length of day, 788. 
Improvement, U.S.D.A. 178. 
leaf variegation, U.S.D.A. 491. 
marketing cooperatively in Tennessee, Tenn. 
269. 

mulching studies, Kans. 44. 

101833—89-^9 


Strawberries—Continued. 

red stele root disease, U.S.D.A. 491. 
response to irrigation, 787. 
spacing, effect on leaf development, 787. 
spacing with and without irrigation, 787. 
varieties, Colo. 626; Tex. 632. 
winter injury and other troubles, U.S.D.A. 491. 
Strawberry- 

aphid, synonymy and biology, 666. 
aphid, vector of crinkle in strawberries, Oreg. 
815. 

beds, renovation, reduction of insect pests by, 
111. 219. 

chlorosis, N.Y.State 639. 
crinkle, Oreg. 792. 
crown moth, notes, Oreg. 815. 
diseases, 208. 

fruitworm, notes, Oreg. 815. 
insects, 511. 

insects and diseases, 73. 
leaf roller, biology and control, Kans. 73^ 
plants, cold injury, 486. 
root weevil, studies, N.Y.State 659. 
sawfly, life history and control, Kans 73. 
varieties resistant to fungus brown stele disease. 
Ill. 201. 

virus disease in Ontario, 68. 
weevil, oviposition and economic importance, 
226. 

weevil, oviposition, correlation between climate 
and the diurnal activity, 226. 

Stream- 

flow protection, responsibility of agriculture, 184. 
run-off, relation to nilnfall, Ariz. 111. 

Streams, pollution problems, U.S.D.A. 656 
Streptococci— 

associated with bovine mastitis, group classi¬ 
fication and serological typing, 699. 
citric acid fermenting, isolation from butter 
cultures, 05. 

hemolytic, in chronic peritonitis and salpingitis 
of hens, 702. 

hemolytic, in pasteurized milk, N.H. 97, 844. 
Streptococcic infection- 

in mice, treatment with diaminosulfone, 249. 
in udders of Bang's disease positive and nega¬ 
tive cows, Ky. 252. 
milk-bome, 697. 

treatment with p-benzylaminobenzenesulfon- 
amide, 249. 

Streptococcus— 

group B, serological types in this and other 
countries, 697. 

lactis, bacteriophage inhibitory to, 95. 
pyogenes, growth in milk stored at atmospheric 
temperatures, 528. 
scarlatinas, studies, 107. 

Stretchia plusiaeformis in Colorado, 669. 

Stromatinia— 

cinerea, biological forma or races, 208, 
fructigena, biological forms or races, 208. 
Strongyles, horse, comparative morpholep and 
development of infective larvae, 250. 

Strongyloides ratti— 

in rats, contributions on, 396. 
infection of guinea pigs with, 695. 



1008 


EXPERIMENT STATION RECORD 


[Vol. 7B 


Strongyloidei rot^i—Contlnued. 

production of progeny of indirect development, 
095. 

Strongylosis- 

equine, diagnosis, 400. 

pulmonary, prophylaxis of, P 3 rrethrin treatment, 
263. 

Strongylus vulgaiiSt notes, 401. 

Strontium, poisoning by, chemical inhibitions, 
\ U.S.D.A.460. 

Stubble, burning v. plowing under, Orog. 774. 
Subsistence homesteads and social research, 560. 
SubtUufa strongylinOf notes, Minn. 403. 

Succotash, frozen, 422. 

Sucrose in flour, determination, 447. 

Sudan grass— 

as pasture crop, Kans. 96. 
culture experiments, Kans. 35. 
hydrocyanic acid in, Colo. 619. 
planting tests, Ariz. 34. 
seedbed preparations, Kans. 35. 

Sugar—see also Sugars. 

com, value in grain mixture of dairy calves, 94. 
iactory filter cake, industrialization, P.R.Col. 
293. 

in blood, see Blood sugar, 
in sweet sorghum stem, dy^namics of, 314. 
in urine, type and amount, relation to ingested 
carbohydrate, 571. 
situation, world, U.S.D.A. 649. 
wood liquor, use for acetone and butyl alcohol 
production, Wis. 745. 
wood, yeast, vitamin B complex in, 86. 

Sugar beet- 

curly top resistance, greenhouse method for 
testing, 64 

curly top virus, restoration of virulence by 
passage through susceptible plants, 347. 
diseases, Mont. 352; U.S.D.A. 637. 
field labor under the AAA, 704. 
harvesting machinery, Colo. 704. 

Rhizoctonta root rot following potatoes, 648. 
roots, lateral, structure, efiect of environmental 
conditions, 26. 
seed treatment, efiect, 65. 
wash water infested with Sclerotium rolfsii, 
disposal, 501. 

Sugar beets— 

breeding, U.S.D.A. 618. 
harvesting, U.S.D.A. 858. 
raw, for fattening swine, 840. 
research, U.S.D.A. 684. 
seed production, N.Mez. 478. 
varieties, yields, S.Dak. 35. 
yield and composition, efiect of nematode in¬ 
festation and soils and fertilizers, 207. 
yield and quality from various rotations, 
U.8.D.A. 622. 

yields in irrigated rotations, U.S.D.A. 36. 
Sugarcane— ♦ 

and bamboo hybrids, 30. 
beetle, notes, U.S.D.A. 668. 
borer control. Importance of burning cane trafh, 
827. 

borer egg-clusters, now predator on, P.R.Col. 

815 . 


Sugarcane—Continued. 

borer, notes, U.S.D.A. 658. 
borer on sugarcane, P.R. 817. 
borer parasites. Introduction into Puerto Rico, 
P.R.Col. 73. 

borers, two larval parasites, 826. 
breeding, U.S.D.A. 618. 

disease-resistant varieties, profitable growing, 
U.S.D.A. 474. 
diseases, survey, P.R. 492. 
farms, individual, production, receipts, expenses, 
labor income, etc., P.R.Col. 409. 
fertilization, 183. 

field experiments, errors of, factors affecting, 479. 
foliage and bagasse, high grade alpha-cellulose 
from, P.R.Col. 293. 
gummosis, notes, P.R.Col. 346. 
insects in Puerto Rico, P.R.Col. 73. 
insects, studies, P.R. 817. 
lands, drainage, U.S.D.A. 868. 
mosaic, losses caused by and immunity, 65. 
mosaic transmission by insects, 800,817; P.R. 817 
pests, biological control in British West Indies, 
817. 

pests, danger of transfer to uninfested areas, 
U.S.D.A. 217. 

red rot disease, possible migration of spores and 
losses caused by. La. 65. 
research, P.R.Col. 326; U.S.D.A. 684. 
root diseases, notes, P.R.Col. 346. 
root rot of C. P. 28/19 on heavy soils, control, 352. 
roots, distribution in soil, P.R. 474. 
root-stalk borer, notes, P.R.Col. 362. 
sampling for chemical analysis, 479. 
variety tests, 183; P.R. 474; P.R.Col. 326. 
virus diseases, msect vectors, 817. 
weevil, New Guinea, and its parasite, 817. 
white grub in Mauritius, 818. 

Sugars—«cc also Lactose, Sucrose, etc. 

copper-iodoinetric determination, reagent for, 
760. 

research, U.S.D.A. 584. 

Sulfamido-chrysoidine, use of term, 698, 
Sulfanilamide— 

and virus diseases, 848. 

bacteriostatic action on hemolytic streptococci, 
632. 

new derivatives active against bacterial Infec¬ 
tions, 848. 

pharmacological actions, 699. 
renal excretion, 632. 

(streptocide), nomenclature, 698. 
treatment of sulfemoglobinemia, 248. 

Sulfate, inorganic, determination in serum and 
urine, 760. 

Sulfemoglobinemia, cause and prevention, 248. 
Sulfonamide compounds in experimental pneumo¬ 
coccus, streptococcus, and meningococcus infec¬ 
tions, 532. 

Sulfur- 

as downy mildew fungicide, 492. 
colloidal, nematocidal qualities, 811. 
compounds, new, active against bacterial infec¬ 
tions, 848, 

dips for goat lice control, 829. 
fungicidal properties, 638. 
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Sulfur—Continued. 

home-made wettable, as peach fungicide, 807. 
in plants and proteins, determination, Benedict- 
Denis V. Parr bomb method, 760. 
in summer sprays, N.Y.State 659. 

In wheat, 189. 
mixtures, see Lime-sulfur, 
shortage in Illinois soils, absence of danger of, 
Ill. 159. 

sprays, wettable, effect of lead arsenate and lime 
on toxicity and adherence, 74. 
wettable, tests, Oreg. 815. 

Sunflowers, yields, S.Dak. 35. 

Sunlight —see also Light. 

effect on clinical manifestations of pellagra, 574. 
Surgical maggots, notes, U.S.D.A. 669. 

Swedes— 

adaptability for winter garden region, Tex. 44. 
composition, 275. 

dark center of, control with borax, 352. 
production, U.S.D.A. 027. 
varietal susceptibility to bacterial soft rot, 207. 
varieties, yields, S.Dak. 36. 

Sweet corn- 

adaptability for winter garden region, Tex. 44 
bacterial wilt, studies, U.S.D.A. 67, 201. 
breeding, P.R, 482; U.S.D.A. 618. 
culture, P R. 482. 

diseases in Massachusetts, U.S.D.A. 346. 
earworm resistance in, Tex. 44. 
experimental shipments, P.R. 647. 
fertilizer experiments. Ill. 190. 

Golden Bantam, quality and vitamin in, effect 
of home preservation, Mont. 664. 
harmful effect of preceding beet crop, N.Y.State 
627. 

hybrid, production, HI. 190. 
hybrid varieties, N.Y.State 627. 
hybrids, testing, Oreg. 781. 

Inbreeding, Pa. 482. 

new varieties, yields and characteristics, Iowa 
627. 

on Las Mesas, phosphoric acid fertilizer require¬ 
ment, P.R. 451. 
production, P.R.Col. 335. 
rate of planting. Ill. 190. 
root development in different soils, P.R. 482. 
tolerance to spreading agents, U.S.D.A. 217. 
varieties for Ohio, 337. 
variety tests, N.H. 44; Pa. 482. 
vitamin C in, stability to shipping, freezing, and 
canning, 428. 

wilt and winter temperatures, correlation, 
U.S.D.A. 57. 

Sweet pea root rot, control in greenhouse, U.S.D.A. 
491. 

Sweetclover— 

coumarin and related bitter substances in, chemi¬ 
cal tests for, Wis. 833. 

culture experiments, Kans. 34; U.S.D.A. 618. 
fertilizer experiments, Ala. 33; Oreg. 774. 
for seed production, fall planting, Kans. 35. 
Fusarium spp. as root parasites, 795. 
growth habit, seed pigmentation, and permea¬ 
bility of seed coat, 332. 
liming experiments, Kans. 35. 
pest In Ontario, new or unrecorded, 612. 


Sweetclover—Continued. 

productive varieties developed by the station* 
Oreg. 774. 

root parasites of, in Alberta, 497. 
seed production, 481. 

soil-improvement value, value of potash in in¬ 
creasing, Ill. 159. 
varieties, pasture tests, Kans. 35. 
variety tests, Kans. 34. 
yields, S.Dak. 35. 

Sweetpotato— 

diseases, Kans. 57; N.C. 202. 

soil rot disease. La. 800. 

sprouts and slips, treatments, Del. 492. 

starch, research, U.S.D.A. 684. 

weevil, notes, P.R.Col. 362. 

weevil, overwintering, 658. 

Sweetpotatoes— 

breeding, variability in flowering, and varietal 
sterility, P.R. 474. 
fertilization, 183. 
fertilizer mixtures for, N.C. 186. 
for milk production, 387. 
for pigs, 383, 519. 

grade and shape, in response to potash, 42. 
in finishing rations for broilers, 519. 

Louisiana Porto Rico, marketing and distribu¬ 
tion, 184. 

Porto Rico, sprout production, 184. 

Triumph, effect of fertilizers upon yield and 
starch content, 42. 

Triumph, effect of handling seed stock on shrink¬ 
age, plant production and yield, 184. 

Triumph, effect of size of seed on plant produc¬ 
tion and yield, 184. 

Triumph, yield, effect of size of plant, 184. 

V. corn for fattening lambs, Qa. 675. 
value of copper sulfate for, 459. 
varieties and selections for starch manufacturing, 
U.S.D.A. 618. 

Swellhead of sheep and goats, Tex. 394. 

Swine —see also Pigs and Sows. 

calcium and phosphorus requirements, 83. 
cleft palate in, relation to heredity and environ¬ 
ment, Wis. 768. 

diseases in western Canada, 701. 
erysipelas- 

bacterium, cause of septicemia in lambs, 255. 
two types of colonies of causative agent, 701. 
vaccination against, 400. 

fusion of embryonic membranes and Intersexu¬ 
ality In, 181. 

inheritance of duration of pregnancy, birth 
weights, and teat number, 180. 
parasites of, 101. 

Swiss chard, ascorbic acid in, effects of fertiliser 
treatments, 483. 

Sylvatic plague, 812. 

Symphylid, greenhouse, notes. Pa. 511. 

Symptomatic anthrax, see Blackleg. 

Synanthedon rvdilans, see Strawberry crown motb» 
Synchytrium fulgens on Clarkia elegans, 506. 

Syngamus trachea— 
development, 83. 

In turkeys, nodules caused by, 543. 

Syrphidae of State, relation to plant lice control 
Colo. 650. 
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Tabanldae of Delaware, biology and control, Del. 
AlO. 

Tachinldae, new species, 670. 

Tachinidae of Utah, 511. 

Taeniothrips-- 

incomegwru, see Pear thrlps. 
timptfx, see Gladiolus thrips. 

Tagetes oil, new fly repellent and blowfly dressing, 
100 . 

Tankage— 

dry-rendered v. digester, nutritive value, Ill. 229. 
in wintering ration of beef cattle, palatability. 
Xans. 84. 

V. milk as supplements to barley and alfalfa 
meal for growing pigs, Nev. 376 
value for dairy cows, Kans. 96. 

Tannin in plant cells, physiology, 25. 

Tanning materials, research, U.S.D.A. 684. 
Tapeworm- 

cattle, intermediate host, search for, P.H. 531. 
chicken, cysticercoids from body cavitias of 
houseflies, 83 

of dogs and cats, frog and garden snake as inter¬ 
mediate hosts, P.H 531. 
of sheep, 264; Mo 246. 
small, in island chickens, P.H. 631. 

Tarnished plant bug, toxicity of various insecticides, 
662. 

Tarsonemtu — 

Uitus, see Broad mite. 
palliduSt see Cyclamen mite. 

Tartar emetic as citrus spray, U.S.D.A. 659. 

Taste judgments for pure solutions, reliability 
IN.y.JCornell 97. 

Tax delinquency- 

of forest land In Arkansas, Ark. 122. 
on farm real estate, Kans. 117, 654. 
status of farm land in South Dakota, 715. 
Taxes— 

and income of farms, relation, Wis. 864. 
inequalities of assessing farm lands, Mont 6.65 
windfall and processing, refund provisions, 414 
Teal, bluewing, nesting, relation to grazing, 812. 
Teeth- 

decay, relation to diet, 574. 
mottled enamel of, in Alberta and its relation to 
fluorine in water supply, 734. 

Teleonemia lantanae, see I^antana leaf bug. 
Telephones, rural cooperative, in Tennessee, Tenn. 
117. 

Tellurium, toxicity to rats, 394. 

Temperature—Me also Climate and Soil temperature, 
air, correlation with latitude, longitude, and alti¬ 
tude in Canada, 754. 

microclimatic and plant, recording with multi- 
thermograph, 311 
Temperatures— 

night minimum, method of predicting, 157. 
nocturnal surface-soil and air, and ground in¬ 
versions, CT.S.D.A. 10. 

Tennessee, human and physical resources, 21, 111, 
158, 162, 268, 273, 344. 

Tennessee Station, notes, 739. 

Tennessee University, notes, 739. 

Teosinte— 

rust In Connecticut, U.S.D.A. 491. 
survey in Guatemala and Mexico for, U.S.D.A. 
618. 


Tephrosia virginlana as source of insecticidal mate¬ 
rial, improvement, U.S.D.A. 626. 

Termite- 

desert damp-wood, studies, 518. 
dry-wood or polilla, notes, P.R.Col. 362. 
Termites- 

notes, 510,819; Colo. 669. 

of British Columbia, protozoa in, list, 220. 

on turnips, 657. 

situation in British Columbia, 220. 

Terrace- 

cross sections, method for finding, 860 
Nichols, improved channel-type, construction, 
U.S.D.A. 544. 

Terraces, relation to groundwater supplies, Arlz. 111. 
Terracing machinery and terrace construction, 183. 
Testes— 

growth when stimulated by electric light, rela¬ 
tion to thyroid, 321. ^ 

of mice receiving estrogenic hormones, hyper¬ 
trophy of interstitial cells in, 615. 

Testicular degeneration in rats, rate after cryptor¬ 
chidism and hypophysectomy, 773. 

Testosterone- 

action on lactation, 472. 

activation by addition of organic acids and by 
esterification, 33. 

and related compounds, response of anterior 
pituitary of immature castrated rat to, 324. 
compounds and estrone, comparative action on 
anterior h3ri)ophysis, 471. 
effect on male rats, 618. 
effect on ocstrous cycle of rats, 471. 
experimental production of Intersexuality in 
female rat with, 33. 

propionate and oestrone, combined action, 182 
propionate, effect on castrated and ovariecto- 
mixed rats, 182. 

propionate, effect on male rats, 618. 
Tetrachlorethylene for removal of hookworm, 100. 
Tetranychus telarius, see Red spider. 

Tetrastichus giffardianus, parasite of Mediterranean 
fruitfly, U.S.D.A. 226. 

Texas Station, notes, 288. 

Textile fabrics— 

demand for. Mo. 286. 

service qualities, factors affecting, Kans. 139. 
Textiles -also Fabrics. 

examination, portable ultraviolet fluorescence 
lamp for, 285. 

household, purchasers’ quality guides for, 
U S.D.A. 734. 

Theda ortygnus on soursop, 224. 

Theelin- 

effect on feather development in male and female 
pheasants, 323. 

estimation with dlazobenzenosulfonlc acid, 588. 
injections, effect on body growth and organ 
weights of albino rats, 32. 

Theileria mutans in South Africa, 694. 

Thelazia californiensis, a nematode eye worm of dog 
and man, 101. 

Thermobia domestica, see Flrebrat. 

Thiamin chloride, use of term, 162. 

Thielavla basicola, control, N.O. 202. 

Thistle— 

Canada, chlorates and other chemicals for, tests, 
111. 185. 
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Thistle—Continued. 

Russian, as winter feed, Mont. 375. 

Russian, bay, digestibility and feeding value, 
Eans. 06. 

Thonalmu8 chevrolatU new to Puerto Rico, P.R.Col. 
815. 

Thousand Island dressing, preparation, N.Y.State 
166. 

Thrassis pandorae n.sp., description, 226. 
Thripoctenut— 

brui. Introduction from Japan to Hawaii, 374. 
TusaellU notes, Calif. 221. 

Thrlps— 

damage to cotton, 663. 

notes, U.8.D.A. 658. 

on squash, Colo. 650. 

species on cotton in South Carolina, 664. 

iabaci, see Onion thrips. 

Thurberia weevil, notes, U.S.D.A. 668. 

ThyarUa custator, notes, U S.D.A. 668. 

Thyridopteryx ephemaraeformiSt see Bagworm. 
Thyroglobulln studies, 746. 

Thyroid and growth of testes and penis, relation 
when stimulated by electric light, 321. 

Thyroid gland of rats, effect of vitamin B and iodine 
on weight, iodine content and structure, 283. 
Thyroidectomy, effect on reproductive organs in 
male squirrels, 616. 

Thyroxine, effect on milk and fat production, 94. 
Thysanoptera— 

biology, life cycle relation to temperature, 221. 
of Philippines, 820. 

Tick- 

fever, Rhodesian, see African coast fever, 
paralysis in cattle in British Columbia, 220. 
Ticks— also Cattle tick and Ear tick, 
eradication, 694. 

feeding rate, relation to disease, 220. 
nonpatiiogenic rickettsiae in and differentiation 
from Dermncentroxenus rickeitst, 695. 
of Oregon, Oreg. 82. 

parasitic on domestic animals in Formosa, 251. 
plague infection in, 832. 

Tillage- 

implement design, relation to dynamic proper¬ 
ties of soil, Ala. 858. 
tools, mechanics of. Pa. 643. 

Tilletia— 

Levis and T. tnlici, physiologic forms, inheritance 
of resistance to, 205. 
spp , overwintering in Alberta, 794. 
tritici—see also host plants. 

and T. levis, physiologic races, 348. 
sexuality in, 179. 

Timarcha spp., biology and hibernation, 226. 
Timothy- 

hay in eastern Canada, mineral content, 675. 
improvement, U.S.D.A. 176. 
silage, see Silage. 

Timulla genus, key to species, 616. 

Tingltoidea, genera and genotypes In Western 
Hemisphere, 76. 

TipMa popiUiavora, sox of progeny, effect of Instars 
of host larvae, 830. 

Tiphlldae, studies, 374. 

Tipula paludosa, biology, methods of study, 224. 


Tipulidae, West Indian, new or little-known species, 
P.R.Col. 73, 816. 

Tires, contact area, determination of variation in 
unit pressure over, U.S.D.A. 644. 

Tissues, fixation of ascorbic acid by, 431. 

Toad— 

spadefoot, distribution and behavior in Con* 
necticut, 361. 

venom, extraction and drying for experimental 
purposes, P.R. 631. 

Toads and frogs of eastern North Carolina, 608. 
Tobacco- 

black root rot, control, N.C. 202. 
breeding, Oreg 774; Pa. 474; U.S.D.A. 618. 
Cercospora leaf spot in Queensland, 207. 
consumption and production in Europe, U.S* 
D.A. 876. 

cost of production, N.C. 286. 
disease field survey in Wisconsin, U.S.D.A. 201. 
disease, new, ruffle-leaf in North Carolina, 
U.S.D.A. 67. 

diseases, U.S.D.A. 57, 491. 
diseases in Maryland, U.S.D.A. 201. 
diseases in Virginia, U.S D.A. 637. 
diseases in western Kentucky, U.S.D.A. 491. 
downy mildew- 

control by benzol vapor, 648. 
histological studies of seedling leaves, Va. 
801. 

history, symptoms, and cause. Conn. [New 
Haven] 648. 

in Florida, summary, 801. 

S 3 naiptoms and fungus causes, Va. 801. 
effect of crop rotation and of preceding soybeans, 
N.C. 186. 

exports. United States, British Imperial prefer¬ 
ence, U.S.D.A. 649. 

fertilizer experiments, Pa. 474; U S D.A. 618. 
fertilizer formulas, rates per acre, and sourcea, 
N.C. 623. 

fertilizer research, N C. 186. 
field diseases in Florida, U S.D.A. 201. 
flea beetle, control, 373; Va. 8.30. 
flea beetle, notes, U.S D.A. 658. 

Granville wilt, relation to weeds, U.S D.A 637. 
heavy-grade, German chemical process for im¬ 
proving, U S.D. K. 706. 
hornworms, notes, U S.D.A. 658. 
leaf, amides of, 465. 
leaf curl in southern Nigeria, 207. 
leaves, chemical changes during culture in light 
and in darkness, Conn.[New Haven] 293. 
leaves, organic acids in, metabolism, 764. 
market in British Isles, U.S.D.A. 876. 
mineral nutritional deficiency effects in, 183. 
mosaic— 

and other virus diseases, Mo. 201. 
latent, ultracentrifugal Isolation of virus pro¬ 
tein, 791. 
notes, N.C. 202. 

proteins, crystalline. X-ray diffraction‘pat¬ 
terns, 586. 

resistant varieties, P.R.Col. 346. 
systemic development, effect of host nutri¬ 
tion, 803. 
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Tobacco—Continued, 
mosaic virus- 

ascorbic acid as inactivating agent, 502. 
chemical studies, 801. 
dilution curve, 648. 

estimating, incomplete block replications for, 
648. 

inactivation by micro-organisms, 502. 
protein, crystalline, isolation from tomato 
plants, 746. 

protein, pH stability, 803. 
proteins, molecular sedimentation constants, 
802. 

purification and production of mesomorphic 
fibers by treatment with trypsin, 649. 
serological studies, 493. 

moth hibernating larvae in warehouses, fumiga¬ 
tion, 216. 

nitrogenous fertilizers for, Mass. 622. 
plant, chemical studies, U.S.D.A. 659. 
plant, mineral nutrients in, cross transfer, 314. 
plants, Turkish, effects of different viruses, 649. 
production, S.C. 548. 
rotations for. Pa. 474. 
seedbed diseases, control, U.S.D.A. 637. 
shrinkage and losses in weight in handling and 
storage, U.S.D.A. 119. 
spotted wilt, spontaneous infections, 203. 
starvation signs on, 795. 

streak disease, acquired partial Immunity to, 
649. 

thrips, damage to cotton, 663. 
tolerance to chlorine in fertilizers, factors affect¬ 
ing, N.C. 159. 

value of copper sulfate for, 459. 
varieties, flue-cured, 183. 
varieties, water balance and carbohydrate metab¬ 
olism in leaves, effect of wilting, 23. 
variety tests, N.C. 185; P.K.Col. 326; Pa. 474. 
virus protein, Stanley’s crystalline, relation lo 
intracellular crystalline deposits, 65. 
wildfire control. Pa. 492. 
wildfire, modifications of cell structure in “halo 
wildfire” and “epidemic wildfire”, 60. 
wilt, Granville, on other vegetables, control, 
N.C. 202. 

Tomato- 

bacterial canker, possible acid seed soak for, 208 
bacterial wilt, notes, P.R.Col. 340. 
blossom-end rot, cause, N.Y.State 352. 
disease in Texas, U.S.D.A. 637. 
diseases in Chautauqua County, New York, 
U.S.D.A. 57. 

diseases in Pennsylvania, control, 804. 
flowers, effect of fertilization, Mo. 189. 
foot rot, control, Del. 492. 
fruitworm, see Corn oarworm. 
fruits, causes of pocketing, U.S.D.A. 626. 
Fuiarium wilt resistance, studies. Mo. 201. 

Juice, home-canned, vitamin C in, Wis. 881. 

Juice, vitamiM C assays for. Conn. [New Haven] 
562. 

leaves, increased transpiration rate due to copper 
sprays, 804. 

mosaic, control, P.R.Col. 346. 
mosaic, epidemics of, P.R.Col. 346. 
mosaic, seed transmission of, 66, 352. 


Tomato—Continued, 

pinworm, chronology of, 224. 
pinworm, notes. Pa. 511; U.S.D.A 658. 
pinworm, summary, U.S.D.A. 79. 
plant growing experiment, results, N.Y. State 
627. 

plant, irradiated, change in mineral composi* 
tion, 763 

plants, field-grown, disease control in, Qa. 638. 
plants, reaction to indoleacetic acid, 172. 
pockets or puffs, development, 66, 804. 
products, lactic acid in, colorimetric determina¬ 
tion, 299. 

products, preparation, N.Y.Stato 156. 
psyllid, control, Qa. 659 

root tips, excised, assimilation of dextrose by, 606. 
roots, excised, growth on special media, 465. 
roots, excised, nutrient salt solutions for culture, 
600. 

seedling damping-off, 208 
seedlings, movement of assimilate in, 318. 
seeds, rate of seeding, effect of dusts on, 349. 
spotted wilt, spontaneous infections, 203. 
stems, gravity position and production of ema¬ 
nation causing leaf epinasty, 316. 
tip blight, Oreg. 792. 
virus tip blight, Oreg. 792. 
wilt disease, resistant varieties, P.R Col 346. 
wilt, new, identification and investigation, 
N.Y.Stato 639. 

wilt, selection and breeding for control, Qa. 638. 
worm larvae, insectary method of roaring, 
U.S.D.A. 364. 

Tomatoes— 

adaptability for winter garden region, Tex. 44. 
breeding. Ill. 190, N.Y.Stato 027; Pa 482. 
breeding for disease resistance, liel. 492. 
canned, vitamins in, U S.D.A. 719. 
disease-resistant, brooding, U.S D.A. 626. 
fall, spacing, effect on yield, size, and grade of 
fruit, 337. 

fertilizer experiments, IN.Y.]Cornell 45. 
flavor, acid and sugar important factors in, 
N.Y.State 721. 
form and size in, 483. 

fruit size and shape in, inheritance and develop¬ 
ment, 44. 
greenhouse— 

culture, manure v. peat for, N.H. 45. 
earliness and grade, effect of raising plants 
with supplementary electric light, 337. 
fertilizer experiments. Ill 627, 
fertilizers for. Ill. 190. 

growth and respiration, relation to carbohy¬ 
drates, 337. 

improvement and genetics, U.S.D.A. 178. 

Insects affecting, 660. 

Marglobe, effect of bordeaux mixture, 638. 
mite enemy, 673. 

new early, redcap, N.Y.State 627. 
new leaf mold resistant variety for greenhouse 
use, 503. 

newer varieties, yields and characteristics, Iowa 
627. 

nutrition, relation to infectivity and virulence 
of Futarium lycopersiei, 502. 
pectic enzymes of, N.Y.State 584. 
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Tomatoes—Contlnued. j 

pollination and fruit setting, Mo 189. 
production, adjustment to export demand in 
Canary Islands, U.S.D.A. 267. 
pruning, 335. 

pruning and defloration, growth and fruiting re¬ 
sponses to, Ark. 45. 

seed treatment and plant certification, 338. 
varieties, Oa. 626; N.Y.State 627. 
variety tests, 335; Ill. 190; N.H. 44; P.R. 335; Pa. 
482. 

vitamin C in, factors affecting, 892. 
vitamin C in, varietal differences, 429, 728. 
Tortrixr— 

exceasana, biology in central Otago, 824. 
postvittana, notes, 824. 

Toumeyella mirabilis on mesquito, spraying for con¬ 
trol, Ariz. 72. 

Tourist travel in United States, U.S.D.A. 114. 
Toxemia in sheep, Mo. 246. 

Toxoplasma in canaries, experimental transmission, 
695. 

Toxoptera graminum, see Green bug. 

Tractor- 

engines, high-compression, and tractor fuels. Ill. 
259. 

fuels and use of high-compression tractor engines, 
Ill. 259. 

Tractors— 

and implements, operation under farm condi¬ 
tions, Mont. 261. 
costs, Mich. 861. 
dual rubber tires on, Wis. 858. 
efficient use, Pa 407. 
evolution of, U.S.D.A. 543. 
low-compression, comparative tests of fuels in, 860. 
use. Pa. 543. 

Trade- 

agricultural, between United States and Canada, 
U.S D A. 876. 

German, and payment agreement with New 
Zealand, U.S.D.A., 549 

in agricultural products, international, commer¬ 
cial policy and outlook, 205. 

Traffic safety, guides to, U.S.D A. 544. 

Trama troglodytes on rubber-producing plants in 
Ukraine, 660. 

Trametes serialis, action on wood, effect of arsenic tri¬ 
oxide, 70. 

Transpiration, effect on absorption of mineral salts, 
465. 

Transvaal daisy foot rot caused by Phytophthora 
eryptogea, 605. 

Traumatin, a plant wound hormone, purifleation of, 
604. 

Tree- 

ring analysis, principles and methods, 758. 
rings and climatic cycles, relation, permanent 
laboratory for study, 287. 
rings as index of climatic cycles in eastern Ore¬ 
gon. U.S.D.A. 10. 

seed germination and seedling development, ef¬ 
fect of soil temperature, Vt. 200. 

Treehopper as apple pest, N.Y.State 66Q. 

Trees— 

cuttings, tests in Alberta. 336. 

effect of root-stimulating substances on. 761. 


Trees—Continued. 

evergreen, see Evergreen(s). 
forest and shade, insects affecting, U.S.D.A. 658. 
forest, breeding possibilities, U.S.D.A. 179. 
forest, leaves, calcium and oxalate content, rela¬ 
tions, 151. 

forest, water utilization by, U.S.D.A. 54. 
growth and stream run-off in Truckee River 
Basin, relation, 112. 
growth, climatic cycles, 158. 
hardwood, second growth, pruning, 200. 
northern hardwoods in Lake States, yield table, 
345. 

northern hardwoods, selective cuttings in, 344. 
reproduction in bcech-birch-maple-h e m 1 o c k 
type, 344. 

root development, relation to soil properties, 192. 
shade, diseases of Michigan, 212. 
shade, diseases of New England, 212. 
shade, insects and their control, 220. 
shade, newly set, protection from borers. Ill. 219. 
shade, possibilities of dusting for pest control, 220. 
shelter belt species for northern Montana, Mont. 
335. 

size, relation of to that of seedling, N.Y.State 628. 
tests, Nebr. 54. 

volume tables, simplified method of construc¬ 
tion, 56. 

weather injury to, 792. 
winter injury in Maine, U.S.D.A. 67. 
wound dressing for, use of lanolin, 603. 
Treraatodo— 

intestinal, of swine, pathogenicity and life cycle, 
538. 

now, from songbirds, 260. 
now heterophyid, 250. 

parasites of domesticated animals in Burma, 
check list, 393. 

Ttialeurodes vaporariorum, see Whitefly, greenhouse. 
Tribolium confusum, see Flour beetle, confused. 
Trichinae in pork, U.S.D.A. 630. 

Trichinella spiralis— 

gravid, transplantation, 695. 
in rats, larval production, 695. 
larvae, production and migration, 695. 
Trichinelliasis in pig, nontransmissibility, 853. 
Trichiniasis, passive immunity in, 695. 

Trichinosis- 

human, role of garbage-fed hog in production, 
107. 

prevalence among adults of United States, 850. 
Trichodectes ceroid parasite of red deer, 815. 
Trichodectidae n g. and n sp , descriptions, 100. 
Trichoderma culture filtrates, isolation of toxic sub¬ 
stances from, 767. 

Trichogramma— 

evanescens, sense used by ovipositing females in 
distinguishing between parasitized and im- 
parasitized hosts, 228. 
minutum, notes, 668. 

minutum, variation in populations and in size of 
adults, 831. 

spp., biology and biotypes, 831. 
spp. in North America, habitat selection by, 881. 
spp., life history and anatomy, 830. 
Trichogrammidae from Palearctic Region, ntew 
genera and species, descriptions, 217. 
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T^chomonaa--- 

€olumbae of birds in the Canal Zone, 402. 
columbae, studies, 605. 

foelua and Trichomonaa in digestive tract of cows 
in culture, comparison, 253. 
foetus infection in cattle, selMimitation and 
resistance in, 852. 

foetuSt material suspected of containing, collec¬ 
tion and preservation for laboratory examina¬ 
tion, 607. 

foetus, obtaining bacteria-free pure lines of, 306. 
Trichomoniasis- 

intestinal, in turkeys, prevention and control, 
250. 

venereal, in bovines, 605. 

Trichostrongylus— 

eolubriformis of sheep in Canada, overwintering, 
400. 

genus in rodents and lagomorphs, key to species, 

220 . 

ransomi njsp., description, 220. 
reiortaeformis of rabbits, infection of goats with, 
701. 

texianus n.sp., description, 220. 

Trifidophis phaseoli on rubber-producing plants in 
Ukraine. 660. 

Trionymus peregrinus, notes, 667. 

Triphenyl ethylene, effect on oestrus and mating, 
614. 

Tripoaporina, new species on fTee-living nematodes, 
656. 

Troctes dMnatoria, see Booklouse. 

Trombicula autumnalia, ecology in British Isles, 82 
Trombicula, New World larvae of akamushi group, 
832. 

Trombiculae parasitic on roan, geographical distri¬ 
bution, 82. 

Trout streams, Insect life of Pa 511. 

Truck crop— 

farms without greenhouses, Rochester area, 
[N.Y IComell 126 

production and prices, [N.Y.lComell 711. 
soils, adapting standard and high analysis fer¬ 
tilizers, N.C. 755. 

Truck crops— 

early, response to summer legumes, 335. 
for winter marketing in New York City, P.R. 
546. 

response to soil improvement methods, Ala. 781. 
value of copiier sulfate for, 459. 

Trypanosoma— 

brucei, acute Infections of sheep, nitrogen and 
mineral metabolism, 247. 
eongolense, chemotherapy, 631. 
eongolense disease m an ox, nitrogen and mineral 
metabolism, 247. 

hippicum infections, action of specific immune 
I serum and normal human serum on, 107. 
in blood of Nebraska birds, 857. 
infection, eKect on sedimentation rates of red 
blood corpuscles, 535. 

Infection of swine in Gold Ooast, types. 108. 
porei and T. simiae, ssmonymy, 854. 
simiae and T. porei, synonymy, 854. 
simiae infection in pigs, 247. 
suis, nomenclature, 639. 


Tnrpanosomes, t 3 rpe 8 and types of arsenioala, 
specificity relations, 848. 

Trypanosomiasis- 

acute porcine, in tropical Africa, 853. 
course of, effect of plane of nutrition of animals, 
247. 

of pigs. 247. 
studies, 393. 

Tsetse flies of east Africa, ecology, 828. 

Tube orifice meter, adjustable, tests, Colo. 704. 
Tubercle bacilli— 

disinfection by chloramine, 248. 
heat killed, protective inoculation with, 698. 
transplanting from solid to liquid culture media 
247. 

types in equine tuberculosis, 540. 

Tuberculijn— 

local cellular reaction in sensitized calves, 700. 
reactions in cattle and tuberculosis, 852. 
testing, accuracy, factors affecting, Wls. 847> 
Tuberculosis— 

alergic reaction In, nature of, 247. 
and tuberculin reactions in cattle, 852. 
avian, 110. 

bovine, control, U.8.D.A. 530. 
bovine, in man, control, 396. 
control work in Pennsylvania, early history, 253. 
eradication in Tennessee, 694. 
experimental, in field voles and mice, 396. 
in man and in animals and bacillary infection, 
treatise, 107. 
in wild voles, 535. 
of livestock, 246. 
studies, 393. 

udder, paths of infection, 535 
vitamin 0 deficiency in, 138. 
vitamin C nutrition in, 731, 732. 

Tularemia, pathology, 107. 

Tulip virus in bulb-perpetuated lilies, 212. 

Tulips, variety tests, N.C. 197. 

Tumor production by Phyiomonas tumefaciens 
hormones, 68. 

Tumors, primary brain, in small animals, 99. 

Tung oil, production, P.R.Col. 336. 

Tung trees, frenchlng of, Flo. 665. 

Turf diseases, harmless green dye for control, 
U 8.D.A. 618. 

Turf protection from insect damage. Ill. 219. 
Turkey— 

and chicken hybrids, 181. 

Bronre-Bourbon Rod mosaic, 811. 
diseases, Calif. 857 
eggs, size and shape, 686. 

Industry, special committee report, U.8.D.A. 
412. 

Turkeys— 

blood disease, 402. 
breeding, U.S.D.A. 179. 

, care and management, 526. 

feeding and confinement rearing experiments, 
Mich. 92. 

feeding experiments, 526. 
marketing in California, economic problems, 
Calif. 413. 
nutrition. Pa. 618. 
production, Kans. 84, 526. 
protein and mineral requirements, Nev. 376. 
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Turkeys—Continued. 

sexlng at any age, 288, 826. 
slipped tendons In, cause. Mo. 280. 
value of high protein mashes for, Oreg. 883. 
wild, management on Missouri Ozark Range, 
812. 

Turning sickness, studies, 393. 

Turnip seedlings, auxin production, effect of ultra- 
violet radiation, Pa. 463. 

Turnips— 

adaptability for winter garden region, Tex. 44. 
production, U.S.D.A. 627. 
varietal susceptibility to bacterial soft rot, 207. 
variety tests, Oreg. 774. 
yields, S.Dak. 36. 

Tussock moth, Douglas ffr, notes, Colo. 660. 
Tussock moths, notes, Colo, 669. 

Twins, identical- 

in cattle, value in genetic research, 760. 
in mice, test for, 770. 
in swine, 180. 

TyUnchiu balsamophiluit dormancy on various hosts, 
810. 

Tympanis pinaatri, notes, 702. 

Typhlocyba— 

froggatti australia, biological control, 821. 
poTnaria, see Apple leafhopper, white. 

Typhus fever, endemic— 

strain from field mouse, 260. 
susceptibility of animals to, 260. 

Tyroglyphua longior on cultivated mushrooms, 668 
Tyroglyphua spp., notes. U.S.D.A. 658. 

Udders, apparently normal, milk from, 392. 
Ugly-nest caterpillar, population study of nests, 223. 
Ultraviolet— 

fluorescence lamp, portable, for examination of 
textiles, 285. 

irradiation, effect of indole-3-7i-propionIc acid, 
313 

radiation, effect on auxin production m turnip 
seedlings, Pa. 463. 

Undulant fever, pasteurized v. raw milk in, 807. 
United States Department of Agriculture- 

Bureau of Agricultural Economics, see Bureau 
of Agricultural Economics 
Bureau of Agricultural Engineering, sea Bureau 
of Agricultural Engineering. 

Office of Experiment Stations, see Office of Ex¬ 
periment Stations. 

origin and development, U.S.D.A. 661. 
report of Secretary, 677; U.S.D.A. 647. 

Soil Conservation Service, aee Soil Conservation 
Service 

Weather Bureau, aee Weather Bureau, 
yearbook, 286. 

Urea- 

in blood of scorbutic guinea pigs, photometric 
determinations, 8. 

nitrogen, determination In fertilizer mixtures, 
446. 

production in mammary gland, 680. 

Urease, Inactivation by trypsin, 747. 

Uric acid in blood of scorbutic guinea pigs, photo¬ 
metric determinations, 8. 

Urinary- 

calculi in cattle and sheep, Colo. 604. 
estrogen, determination, preparing mice for, 614. 


Urine- 

ascorbic add in, determination, 7, 448. 
composition, effect of ingesting dry wines, 666. 
cystine in, determination, 680. 
flavine in, 726. 

human, capon comb growth-promoting sub¬ 
stances in, 772. 

post partum, from women, inhibition of oestrouf 
cycle in rodents, 613. 
sulfate in, determination, 760. 

Urogenital system Jn fowls, development, 773. 
Uromycea appendiculatua, effect of various chemicals, 
204. 

Uronic acid of nitrogen-free extract of feeding stuffs, 
620. 

Ustilaginales. notes, 766. 

Uatitago—- 

hordeit physiologic races, 642. 
tritici haplonts, obtaining and culturing, 22. 
Utah Station, notes, 730. 

Utah Station, summary of publications, Utah 142. 
Uterus, contractions and transport of sperm in rat, 
773. 

Vanadium- 

in foods and relation to nutrition, U.S.D.A. 710. 
toxicity to rats, 304. 

Vaneaaa urticae caterpillars, polyhedral disease, 826. 
Vanilla- 

fungus root disease, notes, P.R.Col. 346. 
in mountainous areas, land use for. P.R. 646. 
production and processing, P.R. 482. 
Variations— 

homeotic, in axial skeleton of mice, 768. 
in rabbit, inheritance of, 768. 

Vegetable— 

curly top diseases and resistant strains, Oreg. 
792. 

diseases— 

control, new developments in, 498. 
effect of temperature and moisture, U.S.D.A. 
57 

in Connecticut, U.S.D.A. 57. 
in tidewater Virginia, U.S D.A. 491. 
losses from in Massachusetts, U.S.D.A. 346. 
on Long Island, control, 796. 
farming In New York, economic studies, 
IN.Y.lCornell 125, 711. 
markets, Philadelphia wholesale, Pa. 415. 
oils, aee Oils. 

seeds, rate of .seeding, effect of dusts on, 340 
waste sold by itinerant vendors as top dressing, 
value. Conn [New Haven] 697. 
weevil, biology and control, Ala. 816. 
weevil, feeding upon tobacco, 362. 
weevil, notes, Qa. 669; U.S.D.A. 668. 

Vegetables— 

adaptability for winter garden region. Tex. 44. 
and vegetable products, research, U.S.D.A. 584. 
canned, seizures under McNary-Mapes amend¬ 
ment, U.S.D.A. 719. 
carlot shipments, U.S.D.A. 667. 
composition, 276. 

feriilizer experiments, N.C. 190; Pa. 482. 
form and size in, quantitative studies, 488. 
freezing temperatures, U.S.D.A. 636. 
frozen storage, behavior of vitamins in, 136. 
improvement and genetics, U.S.D.A. 178. 
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Vegetables—Continued. 

insects aflecting on Long Island, control, 795. 
losses from disease, U.S.D.A. 491. 
marketing in Connecticut, lConn.]Storrs 119. 
marketing in Peoria, Ill. 120. 
newer, yields and characteristics, Iowa 627. 
transplanted, response to fertilizer supplements, 
Mont. 336. 

varieties, new. Pa. 482. 
variety tests, Colo. 626; Qa. 626; N.0.190. 
vitamin C in, 164, 286, 802. 
vitamin C in, effect of cooking and canning, 430. 
vitamin C in, factors affecting, 802. 
wholesale markets in Baltimore, Md. 120. 
winter, carlot shipments and imports, U.S.D.A. 
869. 

winter, Cuban Industry, U.S.D.A. 118. 
winter, Florida industry and trade agreement 
with Cuba, U.S.D.A. 868. 
winter-grown, market possibilities In continental 
United States, P.R. 547. 
yield and growth, effect of fertilizer analyses and 
placement on, 190. 

Vegetation— aluo Plants. 

association types in north coast ranges of Cali¬ 
fornia, 199. 

natural, in soil conservaticn and wildlife manage¬ 
ment, 812. 

seicniferous, of Wyoming, Wyo. 102. 
typos in San Joaquin Valley of California, rela¬ 
tion to beet leafhopper, U.S.D.A. 76. 
types, of Arizona, Ariz. 21. 

Vehicles, passing on highways, U.S.D.A. 114. 
Velvetbeans— 

fertilizer experiments, Ala. 33. 

Steering and hogging down, N.C. 230. 

Venturia— 

inaegualu, heterothallism in, 348. 
inaequalis, populations living on various trees, 
203. 

pirina, multiplicity of forms, 203. 

Venneerbos, chemical studies, 100. 

Vermeerie acid, isolation of active principle, 100. 
Vermont Station, notes, 288, 435. 

Vermont Station, report, 286. 

Vernalization, terminology, 327. 

Verticillium— 

alboatrum on Clarkia eleganif 506. 
einerescens on carnations, 211. 
disease of mushrooms, Pa. 500. 
wilt of maple and elm in Paciflc Northwest, 
U.S.D.A. 637. 

wilt of pepper, U.S.D.A. 491, 

Vetch- 

diseases, and control, Ala. 798; Oa. 638. 
diseases in Cotton Belt, U.S.D.A. 637. 
hairy, fertilizer experiments, Ala. 33. 
milk, toxicity, Colo. 694, 
mixture, chopped artificially dried, digestibility, 
677. 

variety teiAs, Eans. 34. 

Veterinary—ses also Animal diseases. 

Congress, International, notes, 739. 
preparations. Inspection and seizures, U.S.D.A. I 

719. I 

Vibrion sepiiguet toxin action in animals, 251. I 

Vines, tests, Nebr. 54. I 


Violets, genetic research, Vt. 179. 

Virgin Islands, scientific survey, 361. 

Virus infections and use of sulfanilamide in, 848. 
Viruses, flltrable, immunological reactions, 532. 
Vitamin A— 

and carotene losses from feeds during storage, 
Tex. 834. 

color test for, improved, 152. 
deficiency- 

cause of blindness in farm and laboratory 
animals, Wis. 833. 
chronic, in rats, effects, 282. 
in adults, 890. 

In chicks, symptoms, 682. 
in domestic animals, symptomatology, 521. 
deficient diet, effect on phagocytosis promoting 
properties of blood serum, 283. 
determination, biological assays and other 
I methods, discrepancy, 689. 

determination, comparison of heated casein wi^h 
I extracted casein in basal diet, 569. 

effect on pregnancy toxemia, 426. 
in butter, determination, 889. 
in butterfat, relation to carotene and color In 
roughage, 94. 

In carrots, Ariz. 131. 

in corn, effect of variety and stage of growth, 676. 

In cream cheese. Pa. 669. 

in fish-liver oils, 726. 

in foods, U.S.D.A. 136. 

in halibut-liver oil, 299. 

in Kansas milk, Kans. 132. 

in livers, 726, 

In milk, relation to silage feedlng,'’94. 

In poaches, Ga. 719. 

In pilchard oil, 682. 

in rancid fats, destruction, Wis. 881. 

in soybeans. Ill. 229. 

in three varieties of North Western Dent corn, 
676. 

in yellow corn. Ill 229, 274; Kans. 131. 
potency of milk, effect of breed characteristics 
and plane of nutrition of cow, 211. 
recovery from butter when cows were fed un¬ 
limited quantities of green rye, 693. 
requirements of dairy cows, 94,387, Pa. 627. 
spectroscopic determination, 725. 
studies of cowpeas and soybeans, Ala. 881. 
studies, use of Birch-Hirschfeld photometer in. 
Ill. 274. 

utilization by dairy cows, 387. 

Vitamin A 2 , now material from livers and viscera of 
brown trout, 890. 

Vitamin, autihemorrhagic, see Vitamin K. 

Vitamin, antineuritic, see Vitamin Bi. 

Vitamin Bi— 

activity of wheat germ, variation In, 427. 
and the brown v. white bread problem, 569. 
assay by rat growth technic, use of 10-day period, 
427. 

avitaminotic rats, water ingestion and urinary 
excretion of ether-soluble materials In, 727. 
crystalline, antithyrogenio action, 726. 
crystalline, from naturafsources, 152. 
deficiency- 

effect on heat productlon'in rat, 891. 
in infancy, 727. 
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Vitamin Bi—Continued, 
defi ciency—continued. 

in rats, alleviation by fats and synthetic 
esters, 727. 

in rats, nerve degeneration in, 891. 
in rats, physiology, Ala. 880. 
estimation by bradycardia method, 725. 
extraction from international standard acid clay, 
methods, 6 . 

growth stimulant for propionic acid bacteria, 
7C6. 

in algae, 805. 

in eggplant after pickling in salt and rice bran, 
153. 

in foods, Wls. 881; U.S.D.A. 135. 
in human urine, determination, 283. 
in meats and animal organs, Wis. 881. 
in peaches, Qa. 719. 

in potatoes, effect of winter storage, Mont. 563. 
in rats and stability of International standard 
preparations, 725. 
in urine, determination, 761. 
intermediates and growth of PhycomyceSt 604. 
methods of estimation, 725. 
oxidation products, activity, 163. 
synthesis by yeasts, 86 . 
synthetic crystalline, action, 427. 
therapy, evaluation, 891. 

utilization and retention by young children, 427. 
Vitamin Ih —aho Vitamin G. 

complex, fractionation from various source 
materials, 284 
complex, studios, 891. 

factors, chemical structure and physiological 
properties, 428. 

Vitamin B 4 in meats and animal organs, Wis. 881. 
Vitamin Be— 

deficiency, dietary production of syndrome, 284. 
deficiency, nutritional dermatoses in rats due to, 
895. 

differentiation of antiblacktongue and P-P 
factors from, 891. 

not identical with nicotinic acid, 896. 
studios, 284. 

Vitamin B complex— 

antipellagra factor, concentration studies, 676. 
deficiency— 

cause of cardiovascular disturbances, 896. 
effect on growth in rats, 727. 
in rats, nerve degeneration in, 891. 
factor W, anew dietary factor in, Wis. 881. 
filtrate factor, assay, distribution, and proper¬ 
ties, 231. 

formation in digestive tract of rats, 135. 
in cottonseed and soybean and linseed meals, 
N.C.230. 

In soybeans, U.S.D.A. 684. 

In whole and puffed wheat cereals, Wis. 881. 
fn wood sugar yeast, 86 . 
studies. Mo. 230. 

supplement for Infants, effect on growth and 
constipation, 726. 

Vitamin C—see also Ascorbic acid. 

added to milk, effect on development of oxidized 
flavors and on tests for copper, Wis. 842. 
conservation in home and commercially canned 
sauerkraut, Wis. 881. 


Vitamin C—Continued, 
deficiency- 

cause of alveolar bone atrophy, 673. 
in pregnancy and during lactation, 431. 
in tuberculosis, 138. 
determination in living organism, 571. 
distribution in tissues of gastrointestinal tract, 
893. 

diuretic action, 572. 

estimation by chemical titration, 163, 725. 
excretion by human beings in South India, 729. 
in algae, 895. 

In apples, factors affecting, 136. 

In bananas at three stages during ripening, 430. 
in bean sprouts, Kans. 132 
In blood during menstruation, 572. 

In cabbage, 285. 

In corn, effect of variety and stage of growth, 676. 
In dairy orange beverages, 431. 
in foods, U.S.D.A. 135. 

in fruits and vegetables, effect of cooking and 
canning, 430. 

in home-canned tomato juice, Wis. 881. 
in Hungarian apples, 430 
in Kansas milk, Kans. 132. 
in milk, 690 

in milk, effect of light, 844. 
in milk, factors affecting, Kans 96. 

In oranges and lemons, 430. 
in plant material, determination by enzyme 
action, 762 

in potato varieties, 726. 

In potatoes, effect of winter storage, Mont. 563. 
in potatoes prepared for table use by various 
methods, 428 

In sweet corn, stability to shipping, freezing, and 
c^anning, 428 

in tomatoes, varietal differences, 429,728. 

In vegetables, 154, 892. 

in vegetables and fruit, changes in, N.Y.State, 
728 

metabolism in newborn infants, 137. 
nutrition in tuberculosis, 731, 732 
relation to glucose tolerance in guinea pigs, 136. 
requirements of native mine laborers in Trans¬ 
vaal, 730. 

role in disease resistance, 572. 
storage in hypovitaininosis, relation to ascorbic 
acid in blood serum, 572. 
subnutrition in man, capillary resistance test 
for, 730. 

synthesis, role of small intestines In rats, 136. 
urine test for nutrition, status survey of school 
children, 729. 

Vitamin D— 

and provitamin D in Utah grown wheat, 732. 
antirachitic eflScacy, importance of liver for, 574. 
effect on pregnancy toxemia, 426. 
for chicks, menhaden fish oil as source, N.O. 
230. 

from cod-liver oil and irradiated cholesterol; 

comparison for laying hens, 684. 
from different sources, comparison of antiraohitio 
effects on humans, 573. 

from Irradiated ergosterol, massive doses, for 
psoriasis treatment, 895. 
in butterfat, methods of concentrating, 94. 
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Vitamin D—Continued. 

in cacao bean shells, relation to dridng method, 
676. 

in corn, effect of variety and stage of growth, 676 
in foods, U.S.D.A. 135. 
level in diet, effect on teeth, 574. 
preparations, standardizing for growing chicks, 

236. 

quantitative estimation with chickens as test 
animals, 725. 

requirements of calves, 94; Pa. 527. 
requirements of rats, effect of carotene intake, 
Pa. 569. 

supplements, bioassay, Tex. 521. 

Vitamin E— 

relation to anterior pituitary, 733. 
requirements of chicks, Ill. 229. 

Vitamin F, see Vitamin Bi. 

Vitamin foods, difiOiculties encountered In control. 
725. 

Vitamin O— 

avitaminotic rats, water ingestion and urinary 
excretion of ether-soluble materials in, 727. 
complex, fractionation, 375. 
deficiency not sole causative factor of pellagra, 
575. 

in dried skim milk, dried whey, and dried butter¬ 
milk, comparison, 683. 
in foods, 728; U.S.D A. 135. 
in human urine, determination. 283. 
in meats and animal organs, Wis 881. 
in peaches, Oa. 719 
sources in poultry rations, Colo. 675. 
synthesis by yeasts, 86 

Vitamin H deficiency, nutritional dermatoses in rats 
due to, 895. 

Vitamin K— 

assay procedure for, 377 

deficiency, relation to intoxication In poultry, 

237. 

deficient diet, anemia caused by, recovery from 
842. 

In agricultural products, 725, 
studies, 156. 

Vitamin P, discrepancies in test for, 895. 

Vitamin science, recent advances In, 725, 

Vitamin tests, utilization, 725. 

Vitamins— 

additional, value to well-fed dairy calves and 
cows, N.Y State 677. 
and other dietary es.sentlals, treatise, 426. 
assays, comparison of chick and rat as experi¬ 
mental animals for, Ala. 880. 
biological determinations, accuracy, 725. 
fat-soluble, effect on egg production and eggshell 
composition, 683. 

In diet, effect of varying amount, Kans. 132. 
in feeds, need for measuring. N.Y.State 377. 
in frozen storage fruits and vegetables, behavior, 
135. 

in tbefty and practice, treatise, 282. 
standardization, 725. 

Vocational Interests of rural high school pupils in 
Pennsylvania, Pa. 419. 

Walnut- 

blight bacteria, Oreg. 792. 

Growers Association, California, marketing 
policies, 869. 


Walnut—Continued. 

hulls, dye from use as histological stain, 167. 
hulls, loosening, U.S.D.A.. 584, 
husk fly, control program, 515. 
leaf spot in Oregon, U.S.D.A. 201. 
pollen, wind distribution, U.S.D.A. 626. 

War gas type, active halogen compounds of, as fungi¬ 
cides and bactericides, 793. 

Warbler, Adelaide's, nesting habits, P.R.Col. 818. 
Warehouses— 

empty, fumigation with hydrogen cyanide and 
ethylene oxide, 216. 
rural, pest control in, 818. 

Warm springs of Georgia, geologic relations and 
origin. 543. 

Washington Station, notes, 435. 

Wasp parasite, introduction from Brazil, P.R.Col. 
362. 

Wasps, mutillid, key, 516. 

Water— * 

analysis, lactose broth test media for. Pa. 444. 
bath heater, thermo-regulated, U.S.D.A. 363. 
conservation— 

and hydrology, bibliography, 17. 
in northern Great Plains, U.S.D.A. 456. 
relation to land use policy for South, 184. 
studies, Kans. 13. 

drinking, phenol-contaminated, physiological 
effects, 375. 

duty of, see Irrigation water. 

flow through 6-inch pipe bends, U.S.D.A. 404. 

fluoride removal from, 152. 

ground. In Avra-Altar Valley, Arizona, 259. 

ground, treatise, 543. 

in peat and muck soils, control, U.S.D A. 858 
Intake and rate of conduction in Vida faba roots, 
23. 

levels and artesian pressure in observation wells, 
403. 

loss from soil, turf, and water surfaces, compari¬ 
son, Ohio 775. 

problem in Oregon, Oreg. 112 
rain, see Rain water, 
resources of Ogden Valley, Utah, 403. 
resources of Webb County, Texas, 543. 
rights, adjudication within Santa Cruz Basin, 
Ariz. 111. 

rights, preferential, Ariz. 111. 
spreading for storage underground, U.S.D.A. 
858. 

supplies, underground, artificial recharging, 118. 

supply of Hawaii, 112. 

supply of United States, 111, 403. 

surfaces, evaporation from, 450. 

treatment plants, small, design, 113. 

utilization by trees, U.S.D.A. 54. 

Waterfowl- 

food, U.S.D.A. 656. 
migratory, restoration, U.S.D.A. 656. 
reported cases of starvation, disease factors In, 
812. 

situation, 812. 

status and management, U.S.D.A. 656. 
Watwrmelon wilt- 

control, Del. 492; Ga. 638. 
resistant varieties, Va.Truck 650. 
Watermelons— 

adaptability for winter garden region, Tex. 44. 
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Watermelons—Continued. 

breeding for wilt resistance, Calif. 804. 
fungicidal dusts for, tests, Del. 492. 

Wax, liquid, from jojoba beans, U.8.D.A. 584. 
Weather —aUo Meteorological observations ond 
Meteorology, 
and climate, treatise, 753. 

Bureau report, U.S.D.A. 460. 
conditions and services of Weather Bureau, 
U.S.D.A. 460. 
elements, treatise, 440. 
forecasting, 449. 
forecasting a year ahead, 157. 
forecasting, balloons for, 460. 
forecasting, long-range, in Germany, U.S.D.A. 
118. 

forecasting, need, bases, and methods, 300. 
forecasting, ten-day, developed by Franz Baur, 
590. 

Webworm, fall, parasites of, 824. 

Weed¬ 
killers, chemical, 334, 482. 
killers, composition, Conn.JNew Haven] 364. 
seeds, vitality, effect of silage Juice, 481. 

Weeds— 

control, Colo. 619; Kans. 35, U.S.D.A. 618. 
control, acid-arsenical method, 625. 
control by spraying, Ariz. 34. 

Florida, rate of nitrification, 625. 

in lawns, control with calcium cyanamide, 481. 

of North Dakota, 625. 

Weevil pest, new, from South America, in Florida 
and Alabama, U.S.D.A. 510. 

Weil’s disease in dogs and foxes in Sweden, 255. 
Wells, observation, w-ater levels and artesian pres¬ 
sure in, 403. 

West Virginia Station, notes, 288, 435. 

West Virginia University, notes, 288, 435. 

Wheat- 

acreage, British, effect of subsidies and returns 
to growers, U.S.D.A. 706. 

Act of Great Britain, proposed modification, 
effect on farmers’ returns, 705. 
adjustment program, response of Kansas farmers 
to, 264. 

amylases, action on raw wheat starch, 442, 
and ffour trade regulations, Swiss, Danube Basin 
relief to, U.S.D A. 706. 
black chaff, 638. 

black stem rust, history, biology, and control, 805 
black stem rust quarantine, enforcement, 
U.S D.A. 637. 

breeding, 638, Ariz. 34; Del. 475; Ga. 619; Ill. 186; 
Kans. 34; Mo. 185; Mont. 326; N.C. 186; Oreg. 
774. 

Brill, merits. Ill. 185. 
bunt—see Wheat smut, stinking, 
cereals, whole and puffed, vitamin B in, Wis, 881. 
chlorosis, nitrogen defleiency in soil as cause, 
Colo. 592. 

cold resistance studies, Kans. 35. 
culture experiments, Kans. 34. 
development, effect of sulfur dioxide at low con¬ 
centrations, 206. 

drill, 14-inch deep-furrow, tests, Ohio 48a 
dry-land foot rot, Kans. 57. 


Wheat—Continued. 

durum, quality and method for testing small 
samples, 446. 

false black chaff produced by inoculating with 
stem rust, 59. 

farm storage as factor in quality, 624. 
feriilizer experiments, DeL 475; Ind. 819; Kans. 
35. 

field survey, annual, Ohio 363. 

fields, spotted, relation to nitrogen, Kans. 623. 

flour, set Flour. 

foot rot, role of climatological factors, U.S.D.A, 
660. 

frosted, seed value, 188. 
germ, vitamin Bi activity, variation in, 427. 
germination, changes in vitamins Bi and C con¬ 
tent during, 726. 

glume blotch and leaf blotch, 638. 
gluten fractionation, 441. 
hard red spring, inheritance and use of phenol 
color reaction in, 177. 

harvesting costs, proportions of home and cus 
tom cutting and total acreages cut, HI. 266. 
harvesting, threshing losses with combines, 261. 
hessian fly resistant varieties, 111. 218. 
high protein, premiums for, factors affecting, 
Kans. 117. 

hybrids, mass production by emasculation with 
low temperatures, 178. 

infection by Cercosporetta herpotrichoides, 296. 
inheritance studies, Del. 476. 
irrigated, chlorosis in, factors affecting, 348. 
light weight, seed value, Mont. 326. 
loose smut, hot water disinfection of seeds against, 
205. 

marketing, timing in v estern Canada, 875. 
milling and baking quality, Kans. 36: Mont. 326. 
milling and baking quality in years of severe 
rust, N.Dak. 624. 

mosaic, control with resistant varieties, BI. 201. 
mosaic, notes, U.S.D.A. 205. 
nursery rows, misspaced, error in grain yield 
attending, 479. 

P8.sture, value for fattening lambs, 679. 
plants, growth, effect of freezing temperatures 
and of defoliation, 188. 

plants, individual, carotenoid content, varia* 
bility, 333. 

powdery mildew, effect of various chemicals, 204. 
problems and policies in Germany, 876. 
production, S.C. 548. 

production, soil mositure conservation for, 
U.S.D.A. 618. 

productive varieties developed by the station, 
Oreg. 774. 

protein percentage differences in variety tests, 
statistical significance, 189. 
proteins, U.S.D.A. 684. 

quality during farm storage, factors affecting, 
Kans. 35. 

quality, inheritance studies of foctors affecting, 
Kans. 34. 

ranch, plans of organization, 707. 

Red Fife and Garnet hybrid, inheritance in, 80. 
relief measures of Danube countries, U.S.D.A. 
118, 706. 
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Wheat—Continued, 
research, Kans. 5. 

response to fertilizers and sulfur, Oreg. 774. 
roots, fungus flora, 805. 
rust—wr also Wheat stem rust, 
effect of various chemicals, 204. 
notes, N.C. 202. 

rust-resistant hard red spring, development, 
quality, 480. 

ScUroiium blight, 650. 

seed germination tests after storage for various 
periods of years, 624. 
seedbed preparations, Kans. 35. 
seedlings, frost reaction, factors affecting, 326. 
seedlings, growth in solutions containing chemi¬ 
cal growth substances, 172. 
seeds, ripening, a- and ^-amylase in, 168. 
situation, Okla. 409. 

smut, cause, mid-eighteenth century, disserta¬ 
tion on, 349. 

smut, stinking, Kans. 57; Oreg. 792; U.S.D.A. 
495. 

smut, stinking, physiologic races and develop¬ 
ment of resistant varieties, U.S.D.A. 460. 
smutty, losses from. In Pacific Northwest, 
U.S.D.A. 491. 

soft winter, quality and strength of varieties, 
334. 

spring, production and varieties for Wyoming, 
Wyo. 333. 

spring, variety tests, Ill, 186; Kans. 34. 

stem maggot, life history, 81. 

stem maggot, notes, Kans. 72. 

stem rust epidemic, severe, data, 638. 

stem rust in North Dakota, U.S.D.A. 340, 

strawworm, notes, Kans. 73. 

sulfur content, 189. 

take-all, Kans. 57. 

take-all, spread through soil, 206. 

toxic, selenium in, U.S.D.A. 584. 

Utah, vitamin D and provitamin D In, 732. 
varieties and strains for resistance to lodging, 
tests, Ill. 201. 

varieties, comparative performance, effect of 
date of sowing, 480. 

varieties resistant and susceptible to drought, 
osmotic pressure and solids in cell sap, Ariz. 
34. 

varieties, significance of adaptation with, Kans. 
34. 

variety tests, Ariz. 34; Ind. 619; Mo. 185; Mont. 

326; N.C. 186; Oreg. 774; Pa. 474. 
white foot rot, fungus causing, 59. 
winter, cold resistance, bound water and elec¬ 
trical conductivity as measure, 42. 
winter, effect of injury in imitation of hail dam¬ 
age, Iowa 37. 

winter, grazing, effect on rate of gain in suck¬ 
ling lambs, Qa. 675. 

winter, |pizing experiments, U.S.D.A. 618. 
winter, hard, physiological study, Kans. 35. 
winter, leaf rust resistance, Kans 67. 
winter, stabilizing yields, effect of soil treatment, 
479. ^ 

winter, variety tests, HI. 185; Kans. 34. 
world, acreage, yields, and climates, 874. 
world si tion, 874. 


Wheat—Continued. 

world survey and outlook, 876. 
yellow leaf rust resistance, tests. Ill. 2U1. 
yield and protein content, Kans. 35. 
yields, effect of rotation and soil treatments,^ 
N.C. 774. . 

yields for grain and forage, S.Dak. 36. 
yields in western Kansas, relation to fall pre¬ 
cipitation, Kans. 117. 

Wheel bug, life history, 820. 

Whey- 

composition and partition of calcium and phos¬ 
phorus. 211. 

dried, vitamin G in compared with dried skim 
milk and dried buttermilk, 683. 
sweetened condensed, manufacture and use In 
foods, 95. 

use for food purposes, U.S.D.A. 687. 

White ants, see Termites 
White grub- 

damage, prevention. Til. 218. 
problem in Puerto Rico, 818. 
surveys in Ontario, 512. 

White grubs In nurseries and plantations, U.S.D A. 
658. 

White pine- 
blister rust- 

activities in California, 809. 
control, 606; U.vS D.A. C37 
control in State lands, progress, 792. 
course and result of studies, 213. 
in California, U.S.D.A. 491. 
inspections for, 792. 
on sugar pine, U.S.D.A. 637, 
susceptibility of four Jitbes species, 213. 
cones, kiln temperatures for, 200. 
planted under jack pine, response to full release 
of, 490. 

plantings, improvement cuttings in, Qa. 635. 
root distribution, effect of soil profile horizons, 
200 . 

saplings, root rot caused by Politporus schweirntzU^ 
655. 

secondary growth, relation to water supply, 489. 
two-year seedlings, unsuitability for under¬ 
stocked hardwood stands, Oa 636. 
weevil situation In Petawawa Forest Reserve, 
Ontario, 512. 

Whltefiy- 

as vector of tobacco leaf curl, 208. 
citrus, effectiveness of powdeied derris root, 
Ala 815. 

greenhouse, biological control in Australia, 823, 
Wlldllfe- 

and domestic stock, disease relations, 812. 
care and feeding in captivity, 813. 

Conference, North American, transactions, .811 
conservation in Wisconsin, 507. 
conservation through erosion control in Pled* 
mont, U.S.D.A. 860. 
cycles, studies, 812. 
diseases, control. U.S.D.A. 530. 
feeding in winter, U.S.D.A. 666. 
food and cover, development and maintenanot^ 
812. 

making erosion control a benefit to, 812. 
management, U.S.D.A. 506. 
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W lldlife—Continued. 

management, colleges and universities offering 
courses in, U.8.D.A. 813. 
protection and propagation in Maryland, 507. 
protection, officials and organizations concerned 
with. U.8.D.A. 362. 
research, status, U.S.D.A. 813. 
resources, conservation, report of Special Com¬ 
mittee, 813. 

status and management, U.S.D.A. 656. 
threatened and vanishing. Inventory, 812. 
Willamette Valley project, regional plan for develop¬ 
ment of resources, 707. 

Wind erosion and its control, 18. 

Windbreaks, Trees, shelterbelt. 

Winds, Chinook, in northern Colorado, 754. 

Wine, manufacture from muscadine grapes, Ga. 626. 
Wine types, effect on composition of urine or on 
plasma carbon dioxide combining power of blood, 
566 

Wine, use in ices, 391. 

Wines, making and oxidized flavors in, N.Y.State 
584. 

Wines, sweet, method of improving, 156. 
Winogradsky, 8. N., a groat microbe hunter, 765. 
Wire worm— 

Gulf, notes, U.S.D.A. 658. 

Pacific coast, notes, U.S.D.A. 658. 
sugar beet, notes, U S.D.A. 658. 

Wireworins, control in Queensland sugarcane fields, 
> 818. 

Wisconsin Station, notes, 143, 739. 

Wisconsin Station, report, 898. 

Wisconsin University, notes, 143, 739. 

Wojnowkia gramima, overwintering in Alberta, 794. 
Women— 

college, nutritional status, WIs. 881. 
married, of different social groups in rural North 
Carolina, trends in fertility, 501 
on reducing diet of skim milk and bananas, 
metabolic studies, 885. 

Wood—we also Lumber. 

decay, rate, effect of arsenic, zinc, and copper, 70. 
decay, studies, U.S.D.A. 637. 
electrical moisture meters for, U.S.D.A. 860. 
moisture indicator for, new, 167. 
permeability to liquids and factors affecting rate 
of flow, Minn. 260. 

preservatives, laboratory evaluation, 156. 
sugar liquor, use for acetone and butyl alcohol 
production, Wis. 746. 

sugar liquor, use for preserving legume silage, 
Wis. 745. 

sugar yeast, vitamin B complex in, 86. 

Wood-boring insects— 

function in development of forest, 512. 
notes, 511. 

Woodcock management studies in Maine, 812. 
Woodland- 

pasturing, relation to southern forestry, 184. 
previously grazed farm, regeneration, soil mois¬ 
ture during critical periods, 489. 

Section of Division of Conservation Operations, 
activities and objectives, U.8.D.A. 489. 
Woodoll tree, Japanese, oil from nuts of, U.S.D.A. 
584. 


Woody- 

plants, dicotyledonous, structural specialization 
in wood parenchyma, 168. 
plants for New England gardens, parks, and 
roadsides. Mass. 635. 

plants, ornamental, winter Injury in Malns^ 
U.S.D.A 67. 

tissue, determining soluble nitrogen and phoo* 
phate phosphorus in, 628. 

Wool- 

clip, disposal of, 705. 

fabric, properties, effect of sterilization of wool, 
U.S.D.A. 432. 

fabrics, deterioration by micro-organisms, 
U.S.D.A. 734. 

growth and properties, effect of calcium and 
phosphorus in ration, 679. 
growth and properties, effect of sulfur in ration, 

I 679. 

prices on domestic and foreign wools, 867. 
production in Louisiana, La. 522. 
research institute, organization in Argentina, 
U.S.D.A. 118. 

standardization of quality numbers, 680. 
terms, glossary, 867. 

Woolly aphid, see Apple aphid, woolly. 

Worm diseases of poultry in India, control, 258. 
Xanthophylls in feeds, transmission to egg yolk, 685. 
Xenotoma fallax, parasite of Epicypta testata in Eng¬ 
land, 224. 

Xerophila spp., intermediate host of Brachylaemui 
suis, 538. 

Xerophilaphis scorzonerae on rubber-producing plant! 

in Ukraine, 660. 

X-ray— 

effects in mice, hair color changes as indicaton 
of spread, 768. 

technic for studying rickets in calves, 94. 
treatment of corn, mechanism of gene rearrange- 
ment induced by, Mo 185. 

Xylaria polymorpha, black zone caused by, anatomy 
of, 654. 

Yam- 

mosaic, notes, P.R.Col. 346. 
nematode, proposed name, 352. 
wilt, notes, P.R.Col. 346. 

Yams— 

culture and harvesting, P.R. 474. 
fertilizer experiments, P.R.Col. 326. 

Yaragua grass, failure to check worm parasites, P.B. 
531. 

Yautia tuber rot, notes, P.R.Col. 346. 

Yeast- 

respiration and fermentation in, relation, 318. 
yields, improvement by using grain worts, Wta, 
745. 

Yeasts, synthesis of vitamins by, 86. 

Yellow- 

aphid, mosaic transmission experiments, P.R. 
817. 

banner, toxicity, Colo. 694. 

coloring material, studies, N.Y.State 434. 

cress, creeping, distribution, 481. 

Yellow fever mosquitoes— 

continuous rearing in laboratory, 826. 
egg production, effect of blood fractions, 79. 
multiplication of fever virus in, 669. 
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Yellow fever mosquitoea—Contlnued. 

transmission experiments with PiMmcdium 
gaUinaeeum, 832. 

Yellow sciUe and California red scale, morphological 
differences, A14. 

Youth, world perspective of conditions, movements, 
and programs, 561. 

Zebu cross cattle, adaptation to Australian environ* 
ment, 378. 

Zelotypa fallaXf parasite of Epicypta tettata in Eng¬ 
land, 224. 

ZtniUia nor n.8p., description, 615. 

Zinc- 

arsenate as lead arsenate substitute, Mo. 212. 
as plant nutrient, 606. 


Zino—Continued. 

chloride-sodium dichromate for preservative 
treatment of lumber, 118. 
content of soils, 183. 
effect on AipergtUut niger growth, 171. 
effect on plant growth, 663. 
physiology In nutrition of rats, 560. 
studies, 725. 

sulliate, value for apple scab and corrective for 
spray inlury. Ill. 201. 

Zinnia blossom blight, notes, P.R.Col. 846. 
ZodionfuUdfTons, parasite of honeybee, 826. 
Zoological literature of West Virginia, bibliography, 
607. 

Zophodia gromUariaet tee Gooseberry fruitworm. 


O 





1. A. B. t 76. 

IMPERIAL AGRICULTURAL RESEARCH 
INSTITUTE LIBRARY 
NEW DELHI. 


Date of issue. Date of issue. I Date of issue. 









